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SPECIAL  NOTES. 

Index  to  Vol.  II— Date  of  Publication — We  send  out  with  this  number 
the  index  and  table  of  contents  to  Volume  II.  Their  preparation  was 
delated  beyond  the  publication  of  the  final  numbers  of  the  last  volume 
by  press  of  other  work.  In  view  of  the  difficulty  experienced  during 
the  past  year  in  promptly  issuing  a  monthly  number,  owing  to  circum- 
stances beyond  control  and  connected  with  the  very  nature  of  Govern- 
ment work,  we  shall  revert  to  the  plan  originally  announced  in  Vol.  I, 
No.  1,  of  issuing  twelve  numbers  to  a  volume,  with  no  attempt  to  pub- 
lish one  for  each  month,  as  we  have  endeavored  to  in  the  past. 


BuUetin  22,  Division  of  Entomology — Bulletin  22  of  the  Division  of  En- 
tomology has  just  been  issued  from  the  press.  It  is  entitled  "Reports 
of  Observations  and  Experiments  in  the  Practical  Work  of  the  Division," 
and  comprises  articles  by  Messrs.  Ooquillett,  Webster,  Osborn,  Koebele, 
Braner,  and  Miss  Murtfeldt,  being  in  the  main  their  reports  of  observa- 
tions for  the  season  1889,  omitted  from  the  Annual  Report  for  want  of 
si)ace. 

Mr.  Coquillett  reports  upon  the  destruction  of  the  Red  Scale  of  Cali- 
fornia {Aonidia  aurantii)  by  the  use  of  washes. 

Professor  Osborn  reports  principally  upon  the  leaf-hoppers  injuring 
forage  plants,  and  Professor  Webster  upon  grain  insects  and  certain 
points  connected  with  the  economy  of  a  few  well-known  pests  to  other 
crops. 

Miss  Murtfeldt  sends  in  a  general  report  on  the  insects  of  Missouri 
for  the  season.  Mr.  Koebele  reports  upon  some  injurious  California  in- 
sects, and  particularly  upon  the  Pacific  Slope  parasites  of  the  Codling 
Moth.  Professor  Bruner  treats  of  insects  of  the  year  and  begins  the 
consideration  of  the  insects  detrimental  to  the  growth  of  young  trees 
on  tree  claims  in  Nebraska  and  other  jjortions  of  the  West,  an  important 
subject  which  has  not  before  received  treatment. 
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Mr.  Bruner  on  Insects  injurious  to  young  Trees  on  Tree  Claims.* — We  have 
just  referred  to  the  report  by  Mr.  Bruner  upon  this  subject  in  Bulletin 
No.  22  of  this  Division,  and  now  call  attention  to  his  more  elaborate 
paper,  which  covers  150  pages  of  the  Nebraska  Station  Bulletin.  The 
accounts  of  the  species  are  in  the  main  compiled,  but  a  few  original 
notes  are  added ;  98  figures  are  introduced,  most  of  which  have  been 
published  before.  The  drawing  together  of  these  accounts  is  very  ap- 
propriate to  the  subject  in  hand,  and  the  bulletin  makes  a  handj^  book 
of  reference  for  the  tree-grower  in  the  arid  regions  of  the  west.  The 
appendix  includes  a  consideration  of  remedies. 


Catalogue  of  the  Spiders  of  temperate  North  America,  t — When  the  Study 
of  any  branch  of  zoology  has  progressed  sufficiently  to  permit  so  exten- 
sive and  careful  a  list  as  that  prepared  by  Dr.  Marx  of  the  spiders  of 
America  north  of  Mexico,  our  knowledge  thereof  may  be  said  to  be  placed 
upon  a  basis  Irom  which  progress  is  comparatively  easy.  The  extent  of 
the  catalogue  surprises  us,  including,  as  it  does,  about  a  thousand  species. 
It  is  more  than  a  catalogue,  as  all  of  the  synonyms  of  families,  genera, 
and  species  have  been  worked  out  by  Dr.  Marx,  and  are  published  with 
full  bibliographic  references.  An  index  to  families  and  genera,  to  syn- 
onyms of  genera  and  a  separate  bibliography  as  well  as  a  series  of  notes 
add  greatly  to  the  working  value  of  the  catalogue.  We  anticipate  that 
the  publication  of  this  work  will  greatly  increase  the  number  of  stu- 
dents of  spiders  and  regret  only  that  it  was  not  prefaced  with  a  few 
practical  hints  as  to  collecting  and  presei  ving. 


Vesicatory  Insects — We  have  just  received  from  the  author,  Prof.  H. 
Beauregard,  his  monograph  of  the  vesicatory  insects.|  For  ten  years 
Professor  Beauregard  has  been  at  work  upon  this  subject  and  has  given 
us  a  monograph  which  exhibits  the  greatest  ability  and  industry.  He 
has  taken  up  in  succession  the  following  phases  of  his  subject :  Part  I, 
concerns  the  anatomy  of  these  insects;  Part  II,  the  physiology  and 
pharmacology.  In  this  second  part  he  especially  treats  of  the  place 
which  the  Cantharides  hold  among  insects  and  of  the  comparative  ves- 
icating power  of  a  large  number  of  species  of  many  genera.  Part  III 
is  devoted  to  the  habits  ot  the  different  forms  and  to  the  study  of  their 

*  Bulletin  Agricultural  Experiment  Station  of  Nebraska,  Vol.  Ill,  Article  2 :  Insects 
injurious  to  young  trees  on  tree  claims;  by  Lawrence  Bruner,  Entomologist,  Lincoln, 
Nebr.,  June?,  1890. 

t  Catalogue  of  described  Aranefe  of  Temperate  North  America,  by  Dr.  George 
Marx.  Proceedings  U.  S.  National  Museum,  Vol.  XII,  pages  497  to  594.  Extra  No. 
782.     W^ashington  :  Government  Printing  Office,  1890. 

tLes  Insectes  v^sicantes,  Par  H.  Beauregard,  Paris,  Baillifere  et  Cie.     1690. 


life-history,  including  their  extremely  interesting  larval  development. 
Part  lY  comprises  a  historical  chapter  and  a  general  consideration  of 
the  genera,  followed  by  a  catalogue  of  species  and  a  full  bibliography. 
The  work  extends  over  more  than  500  pages  of  Royal  octavo  print, 
and  in  addition  to  many  text  figures  there  are  nineteen  lithographic 
plates,  many  of  them  double  size.  The  greatest  feature  of  the  work,  and 
the  one  upon  which  Professor  Beauregard  is  to  be  most  congratulated,  is 
the  fullness  with  which  many  of  the  larval  histories  have  been  worked 
out.  He  has  admirably  summarized  the  observations  of  others  and  has 
greatly  added  to  our  knowledge  of  the  transformations  of  these  inter- 
esting hyper-metamorphic  creatures.  He  has  given  us  de  novo  the  full 
history  of  Upicauta  iierticalis,  which  is  entirely  parallel  with  that  of  our 
American  congeneric  species,  and  also  of  Cerocoma  schreberi,  and  he  has 
independently  followed  out  and  added  many  new  points  in  the  histories 
of  Sitaris  humeralls,  Stenoria  apicalis,  Cantharis  vesicatoria,  and  Zojiitis 
mutica.  In  this  connection  Professor  Beauregard  has  attempted  a 
classification  of  the  Blister-beetles  based  on  the  larval  transformations 
and  habits,  which,  although  corresponding,  to  a  certain  extent,  with 
the  classification  derived  from  the  characters  of  the  adults,  yet  differs 
in  important  particulars.  It  is  in  the  same  direction  as  Brauer's  pro- 
posed classification  of  the  Diptera  from  their  larvae  and  the  attempts  of 
various  older  authors,  such  as  Dr.  Horsfield,  to  compass  the  same  result 
with  Lepidoptera.  Beauregard  gives  us,  however,  careful  and  extended 
descriptions  of  the  larval  forms  of  three  species  of  Meloe,  two  species 
of  Sitaris,  one  of  Cantharis^  two  of  Zo7iitifi,  two  of  Epicawta,  two  of 
Cerocoma,  and  five  of  Mylabris. 


Obituary  Notes. — Never  before  in  its  history  has  Entomology  suffered 
so  many  losses  by  death  within  such  a  short  time  as  during  the  past 
few  months.  Such  well-known  workers  as  Fr.  Loew,  Keyserling,  Letz- 
ner  have  been  taken  from  us,  and  now  we  have  to  record  a  number  of 
other  deaths : 

Dr.  Adam  Handlirsch,  of  Vienna,  died  on  March  24,  aged  twenty- 
seven  years.  He  has  written  a  number  of  Dipterological  papers,  among 
them  interesting  observations  on  the  life-history  of  the  genus  Eirmon- 
eura. 

Mr.  J.  S.  Baly's  death  was  announced  by  Mr.  Godman  at  the  April 
meeting  of  the  London  Entomological  Society.  His  specialty  was  the 
study  of  Chrysomelidce  from  all  parts  of  the  world,  and  he  published 
numerous  descriptive  papers  on  this  family.  His  best-known  papers 
are  the  Descriptive  Catalogue  of  the  genera  and  species  of  Hispidae 
and  the  Phytophaga  Malayana. 

We  are  also  informed  of  the  death  of  Abb^  S.  A.  de  Marseul,  the 
founder  and  editor  of  the  journal  '^Abeille  "  and  more  widely  known  as 
the  author  of  a  masterly  monograph  of  the  Histeridce. 
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Fiually  a  few  days  ago  we  received  the  sad  news  that  Dr.  Hermann 
Dewitz,  Custos  at  the  Zoological  Museum  of  Berlin,  Grermany,  died  on 
May  16,  after  long  illness,  at  the  age  of  forty  two  years.  He  was  a  per- 
sonal friend  and  correspondent  and  published  a  number  of  smaller  papers 
on  a  great  variety  of  entomological  subjects,  notably  a  series  of  articles 
on  the  motion  of  insects  on  smooth  vertical  surfaces.  In  descriptive  en- 
tomology he  was  interested  in  West  and  Central  African  butterflies  and 
also  wrote  a  descriptive  pa])er  on  the  earlier  stages  of  exotic  Lepidop- 
tera. 

The  death  of  Dr.  George  Thurber,  one  of  the  first  horticultural  writ- 
ers of  America,  is  a  sad  blow  to  his  many  friends  and  admirers,  and  a 
deep  personal  loss  to  the  Entomologist,  who  had  a  delightful  personal 
acquaintance  with  him  for  manj'  years.  Dr.  Thurber  was  born  in  Prov- 
idence, R.  I.,  in  1821,  and  was  a  naturalist  of  the  United  States  and  Mex- 
ican Boundary  Survey  in  1850,  ou  which  expeditions  he  collected  the 
immense  stock  of  plants  which  furnished  the  material  for  Asa  Gray's 
*  Plantie  Novce  Thurberiaute,"  published  in  1854.  He  later  lectured 
on  chemistry  and  botany  at  the  Cooper  Union  and  before  the  New  York 
College  of  Pharmacy,  and  in  1859  was  chosen  to  the  chair  of  Botany 
and  Horticulture  in  the  Agricultural  College  of  Michigan,  which  place 
he  filled  until  he  became  editor  of  the  American  Agriculturist  in  1863. 
After  twenty-two  years  of  singular  success  as  editor  of  this  journal, 
he  was  compelled  from  failing  health  to  relinquish  its  active  control, 
though  he  continued  to  contribute  to  its  columns  till  within  a  short 
time  of  his  death.  He  published  several  books  relating  to  agriculture 
and  country  life,  "  American  Weeds  and  Useful  Plants,"  which  ap- 
peared in  1859,  being  still  the  standard  work  on  the  subject,  and  he 
also  wrote  the  botanical  articles  in  Appleton's  Cyclopedia.  His  knowl- 
edge of  insects  was  perhaps  greater  than  that  of  most  persons  who 
make  no  profession  of  it,  and  his  correspondence  with  the  writer  is  full 
of  keen  observation  and  suggestion,  with  an  unrivaled  admixture  of 
humor. 


Mr.  Weed  on  Ohio  Insects.— In  the  entomological  portion  of  the  bul- 
letin of  the  Ohio  Agricultural  Experiment  Station,  second  series, 
Vol.111,  No.  4,  Mr.  Clarence  M.  Weed  presents  a  number  of  practical 
articles  on  Economic  Entomology,  comprising  the  following  subjects: 
Spraying  to  prevent  insect  injury.  Bark-lice  of  the  Apple  and  Pear,  the 
Buffalo  Tree-hopper;  insects  affecting  corn,  and  the  Ox- Warble-fly  or 
Bot-fly. 

In  the  first  article  a  number  of  available  spraying  devices  are  described 
and  figured.  The  more  important  insecticides  are  also  given  and  the 
methods  of  applying  each  to  varioifs  crops  are  described.  The  Bark- 
lice  of  the  Apple  and  Pear  treated  are  the  well-known  i)ests,  the  Oyster- 
shell  Bark-louse  {Mytilaspis  pomorum)  and  the  Scurfy  Bark-louse  (Cliio- 
naspis  furfurus).    In  the  discussion  of  the  injury  occasioned  to  fruit 
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trees  by  the  egg-punctures  of  the  Buffalo  Tree-hopper  {Ceresa  huhalus) 
he  suggests  as  a  remedy  the  spraying  of  the  infested  trees  with  kero- 
sene emulsion  during  May,  or  as  soon  as  the  eggs  hatch,  to  destroy  the 
young  before  they  have  scattered  to  other  vegetation. 

The  corn  insects  noted  are  the  White  Grub,  the  larvfe  of  the  common 
Twelve-spotted  Cucumber  Beetle  {Diabrotica  12-punctata),  and  tlie 
Corn  Eoot-louse.  Rotation  is  advised  as  a  means  against  the  first;  for 
the  second  the  theoretical  course  is  proposed  of  planting  squashes,  etc., 
in  the  fields  to  lure  the  beetles  and  induce  them  to  deposit  their  eggs 
about  the  vines  rather  than  the  corn.  By  destroying  the  vines  the 
young  larvae  would  die  of  starvation. 

In  the  case  of  the  Eoot-louse  no  effective  remedy  has  been  discovered. 
The  articles  on  the  Ox- Warble-fly  or  Bot-fly  consist  of  a  review  of  the 
publications  on  this  subject  in  the  Farmers'  Revieic,  Insect  Life,  and 
of  pamphlets  by  Miss  E.  A.  Urmerod.  Abstracts  from  the  two  latter 
sources  are  given.  All  the  articles  mentioned  are  well  illustrated  and 
some  of  the  figures  are  new. 


A  PEACH  PEST  IN  BERMUDA. 

{Ceratitis  capitata  Wied.) 
Order  Diptera  :  Family  Trypetid.e. 


Fig.  I— Ceratitis  capitata  :  a,  female  fly  ;  b,  front  view  of  head  of  uialu  ;  c,  spatula-like  hair  of  male 
shown  at  6;  d,  antenna;  e,  larva;/,  anal  extremity  of  same ;  ^,  head  of  same— all  enlarged  (original). 

This  peculiar  and  strikingly  beautiful  Trypetid  fly  was  described  by 
Wiedemann,*  in  1826,  as  Trypeta  capitata,  and  by  him  recorded  from 
East  India.     It  was  subsequently  redescribed  by  Macleay,  in  1829,t  as 


Aiialecta  Entoraologica,  p.  54,  No.  124.        t  Zoological  Jonrnal,  Vol.  IV,  pp.  475-482. 


Ceratitis  citriperda,  who  stated  tbat  it  was  destructive  to  oranges  iu 
Madeira. 

Iu  the  Gardeners^  Chronicle  for  1848  (page  604)  Westwood  published 
a  beautiful  figure  of  the  species,  with  iudefluite  sketches  of  larva  and 
puparium,  and  gave  quite  a  lengthy  account  of  the  insect  from  speci- 
mens received  from  St  Michael's  (Azores).  A  number  of  short  notes 
have  been  published  by  Guerin,  Macquart,  and  Heineken  in  the  older 
publications,  and  it  was  recorded  by  these  authors  from  the  Azores, 
Madeira,  Cape  Verde  Islands,  Mauritius,  and,  by  hearsay,  from  the  West 
Indies.  Westwood  also  mentions  two  other  species,  one  from  the  gold 
coast  of  Africa  and  the  other  from  Andalusia. 

Very  recently  Rev.  H.  Henslow  {Gardeners^  Chronicle,  May  24,  1890, 
Vol.  VII,  p.  655),  gave  an  account  of  the  same  insect,  which  has  be- 
come very  troublesome  in  Malta,  where  it  appeared  about  fifteen  years 
ago  and  has  increased  to  a  very  injurious  extent  during  the  last  three 
years.  A  committee  was  appointed  in  1889  by  the  late  governor  of 
Malta,  charged  with  the  preparation  of  a  report  which  will  be  pub 
lished  shortly  in  the  Kew  Bulletin.  The  fly  penetrates  the  half-ripe 
orange  and  lays  several  eggs  within  it.  This  causes  the  fruit  to  fall 
when  the  larva  escapes  and  enters  the  ground  to  transform.  The  reme- 
dial measures  suggested  are  to  collect  and  destroy  the  fallen  fruit  and 
to  strew  the  surface  of  the  ground  under  the  trees  with  a  mixture  of 
one  part  of  finely-powdered  sulphate  of  iron  to  twenty-four  parts  of 
sand,  the  ground  to  be  subsequently  watered.  The  pest  is  said  to  par- 
ticularly attack  the  Mandarine  in  Malta,  and  to  be  more  abundant  in 
a  hot  dry  season  than  in  cold  or  inclement  weather. 
Thus  there  appears  no  record  of  damage  by  this  pest 
to  any  other  crop  than  the  Orange. 

Osteu  Sacken,  in  the  EntomohgisVs  Monthly  Mag- 
azine (XXI,  p.  34,  July,  1884),  makes  the  general  state- 
ment that  this  fly  is  injurious  to  citrus  fruits  wherever 
grown.  This,  however,  seems  to  be  a  mistake,  for  the 
very  large  orange  and  lemon  industries  in  this  country 
seem  never  to  have  suffered  from  this  insect,  nor  in- 
deed from  any  allied  species,  although,  as  we  have 
shown  (Insect  Life,  Vol.  I,  p.  45),  Trypeta  ludens,  a 
species  of  the  same  family,  injures  oranges  in  some- 
what the  same  way  in  Mexico. 

Last  April,  however,  we  received  from  Mr.  Claud 
W,  McCallan,  of  St.  George's,  Bermuda,  an  injured 
l)each  infested  by  maggots.  Mr.  McCallan  in  his  ac- 
companying letter  stated  that  this  pest  completely 
destroys  the  peach  crop  in  the  vicinity  of  St.  George's, 
and  that  Dr.  T.  A.  Outerbridge  "  some  years  ago  took 
a  peach  or  two  and  placed  them  iu  a  bottle  with  a 
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Flii.  "J.  CrnititiscajJ- 
itatir. :  a,  pupa ;  b,  anal 
extremity  of  same — en 
larged  (original). 


wide  mouth  over  which  he  put  a  gauze  and  as  the  peach  decayed  the 
maggots  grew  and  soon  hatched  out  flies." 

Later  letters  from  Mr.  McCallau  accompanied  further  specimens 
of  diseased  peaches  and  conveyed  tlie  information  that  the  crop  has 
been  infested  in  the  Bermudas  for  about  twenty-five  years ;  that  many 
persons  have  cut  down  their  trees  which  are  now  becoming  very 
scarce.  Prior  to  this,  however,  they  were  most  abundant  and  coukl  be 
looked  upon  as  almost  growing  wild.  The  peach  is  the  first  tree  to 
blossom  in  that  locality,  beginning  about  the  last  week  in  January. 
Soon  after  the  fruit  appears  and  when  about  one-third  grown  it  is  punct- 
ured by  the  fly.  It  continues  to  grow,  however,  but  instead  of  ripening 
it  suddenly  becomes  quite  soft  and  decayed  and  drops  from  the  tree 
upon  the  ground,  full  of  maggots  and  perfectly  useless. 

Examination  of  the  maggots  found  in  the  fruit  first  sent  by  Mr.  Mc- 
Callan  showed  that  they  were  nearly  full  grown  and  resembled  that 
figured  at  Fig.  1,  e.  The  larva  is  white  or  pale  yellowish,  the  mandibles 
black,  the  anal  respiratory  tubes  projected,  trilobed  and  pale  brown  at 
tip.  They  were  placed  in  a  jar  and  soon  lelt  the  fruit,  entering  the 
ground  and  transforming  to  pale  yellow  puparia  from  one  fourth  to  one 
inch  below  the  surface  of  the  ground.  The  first  peaches  were  received 
April  2.3,  1890,  and  on  May  9  sixteen  adult  flies  issued,  and  upon 
careful  comparison  with  figures  and  descriptions  of  Geratitis  capitata 
they  proved  to  be  identical. 

The  figure  well  represents  the  appearance  of  the  fly  and  no  technical 
description  is  necessary.  The  general  color  is  yellow  in  both  sexes  and 
the  markings  vary  from  dusky  to  black.  Strikingly  characteristic  are 
the  two  peculiar  spatula-like  hairs  upon  the  head  of  the  male,  shown 
at  Fig.  l,b,c. 

As  we  wrote  to  Mr.  McOallan  under  date  of  May  13,  soon  after  breed- 
ing the  first  adults,  the  best  remedy  which  can  be  suggested  at  this 
time  will  consist  in  feeding  or  otherwise  destroying  the  fruit  imme- 
diately after  it  falls  to  the  ground.  This  should  be  done  before  they  have 
time  to  leave  the  fruit  and  crawl  off  under  sticks  and  stones  or  under 
the  surface  of  the  ground  to  pupate.  The  matter  is  somewhat  compli- 
cated, however,  for  the  reason  that  the  insect  is  so  far  known  in  the  Ber- 
mudas only  in  the  spring  mouths,  and,  as  our  breeding  has  indicated, 
the  flies  appear  in  May,  and  we  know  nothing  further  of  them  until  they 
oviposit  the  following  February  or  March. 

With  our  knowledge  of  the  habits  of  the  insect,  derived  from  writings 
of  those  who  have  mentioned  it  as  an  orange  pest,  it  seems  altogether 
likely  that  there  is  more  than  one  generation  and  that  the  flies  issuing 
from  peaches  in  May  oviposit  in  some  other  fruit,  and  in  this  event  the 
destruction  of  the  peaches  will  only  prove  a  partial  remedy,  unless  it 
should  turn  out  that  a  generation  in  the  peach  at  this  time  is  necessary 
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to  fill  a  gap  in  point  of  time  in  the  life  of  the  insect.  These  are  mat- 
ters which  we  hope  to  decide  bj'  future  correspondence  and  inves 
tigation. 

None  of  the  previous  writers  give  us  an  inkling  as  to  the  number  of 
broods,  but  judging  from  the  rapid  development  above  indicated  there 
should  be  six  or  eight  generations  in  the  course  of  a  season  provided 
food  is  at  hand.  It  is  altogether  likely  that  the  arsenical  remedies  will 
be  of  no  effect  on  account  of  the  fact  that  the  eggs  are  probably  inserted 
beneath  the  skin  of  the  fruit  and  not  fastened  to  it. 

The  subject  derives  an  especial  interest  from  the  danger  of  the  im- 
portation of  this  pest  into  the  peach-growing  regions  of  our  Southern 
States.  It  is  beyond  doubt  a  tropical  insect,  and  there  is  consequently 
reason  to  believe  that  it  will  not  thrive  in  the  Northern  States,  but 
peaches  are  grown  extensively  in  Georgia  and  allied  fruits  in  Florida, 
and  although  peaches  are  not  received  from  Bermuda  in  bulk  the  acci- 
dental importation  of  the  pest  is  always  possible. 


NOTES  UPON  THE  CANKER  WORM. 

By  Prof.  C.  W.  Hargixt,   Oxford,  Ind. 

I  learned  during  the  past  winter  that  a  large  orchard  (apple)  in  the 
vicinity  of  Oxford,  Butler  County,  Ohio,  was  subject  to  very  serious  rav- 
ages from  some  caterpillar,  which  from  the  general  description  from 
one  not  accustomed  to  close  observation,  I  suspected  might  be  Clisio- 
campa  sylvatica.  Having  no  means  at  hand  of  determining  the  matter 
definitely,  I  asked  to  be  notified  at  once  if  they  made  their  appearance 
the  following  spring.  On  June  5,  I  had  notice  that  the  depredations 
were  under  way  and  at  the  earliest  available  moment  I  secured  convey- 
ance, and  on  the  9th  drove  to  the  orchard,  some  4  miles  distant. 
When  nearly  a  mile  from  the  place  a  very  strange  sight  appeared.  The 
orchard  looked  as  if  it  had  been  burned  and  scorched  by  fire,  except  a 
small  corner  extending  some  distance  diagonally  from  the  main  orchard, 
and  the  outer  rows  of  trees.  These,  except  upon  a  side  adjoining  a  wood, 
were  comparatively  free  from  injury.  Upon  entering  the  orchard  a  sad 
sight  was  presented.  Many  trees  were  dead,  the  result  of  previous 
attacks.  Others  were  evidently  dying,  and  the  entire  orchard,  with 
the  exception  above  mentioned,  was  very  greatly  damaged.  We  were 
doomed  to  disajipointment  so  far  as  being  able  to  find  the  various  stages 
of  the  devastating  work.  The  worms  had,  in  the  language  of  the  owner, 
"  run  their  course ; "  and  it  was  with  difficulty  that  enough  specimens 
could  be  found  for  identification. 

From  the  owner,  Mr.  C.  C.  McCreary,  I  was  able  to  gather  the  fol- 
lowing points :  ( 1 )  The  depredations  had  been  going  on  during  a  series 
of  about  five  years,  and  growing  worse  each  year.     (2)  They  appeared 


first  in  the  interior  of  the  orchard,  but  on  the  side  nearest  the  wood. 
(3)  They  were  allowed  to  continue  under  the  impression  that  tliey 
would  probably  "run  their  course  "  in  a  season  or  two  and  then  disap- 
pear. (4)  Several  sorts  of  birds  had  been  noticed  to  specially  frequent 
the  orchard  during  the  period  of  the  ravages,  especially  the  common 
cedar  birds,  the  bluebird,  chipping-  sparrow,  and  others.  I  noticed 
during  our  stay  in  the  orchard  the  following  birds  which  appeared  to 
be  engaged  in  searching  among  the  withered  leaves  for  the  remaining 
worms :  The  cedar  bird,  bluebird,  chipj)ing  sparrow,  song  sparrow, 
summer  warblers,  robin,  cat-bird,  crested  fly-catcher,  kingbird,  and  a 
few  others  passing  through,  but  not  apparently  engaged  in  seeking 
food. 

Mr.  McCreary  informed  me  that  during  the  earlier  part  of  the  spring 
when  the  worms  were  abundant  the  birds  were  more  numerous. 

Altogether  the  case  seems  similar  in  many  respects  to  the  report 
made  by  Dr.  S.  A.  Forbes  in  Bulletin  No.  6,  of  Illinois  State  Laboratory 
of  Natural  History. 

There  remains  another  interesting  point  to  be  considered,  of  which  I 
have  seen  no  account,  in  reference  to  the  Canker-worm,  namely,  some 
indications  of  parasitism  among  the  worms  this  year.  Upon  going  into 
the  orchard  Mr.  McCreary  expressed  surprise  at  not  finding  more  worms, 
stating  that  only  a  few  days  previous  they  were  fairly  plentiful,  though 
much  less  abundant  than  a  fortnight  earlier.  This  suggestion,  together 
with  the  sickly  appearance  of  two  or  three  specimens  noticed,  led  me  to 
suspect  the  possible  influence  of  parasitism.  Further  search  revealed 
the  presence  of  dead  worms,  though  not  in  any  considerable  numbers, 
of  the  evident  appearance  of  parasitized  specimens.  Whether  this  had 
been  extensive  appears  doubtful,  though  the  obvious  indications  of  it 
are  interesting.  I  regret  that  I  had  not  information  in  sufficient  sea- 
son to  more  satisfactorily  study  the  case  in  detail.  It  should  be  stated 
that  Mr.  McCreary  undertook  on  a  small  scale  the  experiment  of  spray- 
ing a  few  trees  with  London  purple,  but  owing  to  the  almost  incessantly 
rainy  weather  prevailing  at  the  time  it  was  practically  of  no  conse- 
quence. 

June  10,  1890. 


MONOSTEGIA  IGNOTA  Norton. 
By  Fredkkick  W.  Mally. 

Since  the  appearance  of  my  article  in  Insect  Life,  Vol.  II,  No.  5, 
pp.  137-140,  on  the  life  history  of  Monostegia  ignofa,  additional  points 
of  interest  in  its  development  have  been  ascertained.  This,  together 
with  a  desire  to  consider  Mr.  W.  H.  Harrington's  article  in  Insect 
Life,  Vol.  II,  Nos.  7  and  8,  pp.  227-230,  induces  me  to  collect  my  notes 
in  the  form  of  a  short  article. 
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At  the  time  my  former  article  was  written  it  was  too  early  to  assert 
positively  that  this  species  was  siugle  brooded.  This  point  is  now  pos- 
itively determined,  as  the  larvae  obtained  from  eggs  deposited  by  the 
imagos  in  confinement  have  been  kei>t  in  the  usual  way  in  a  breeding 
cage  until  now,  when  the  imagos  have  emerged.  Thus  I  have  the  his- 
tory of  this  species  from  imago  to  imago  again,  and  have  the  original 
females  for  comparison. 

Mr.  Harrington's  difficulty  seems  to  be  a  kind  of  reluctance  to  recog- 
nize two  distinct  species  of  saw  tlies  attacking  the  strawberry  and  a 
suspicion  that  it  is  only  one  species  with  variations.  If  all  the  imagos 
collected  by  him  are  Harpiphorus  maculatus  Nor.  it  is  evident  that  the 
venation,  size,  and  coloration  of  that  species  are  very  variable.  It  is  the 
evidence  pointing  to  the  establishing  or  separation  of  the  strawberry 
saw-flies  into  two  species  that  I  wish  to  consider  briefly. 

Dr.  C.  V.  Riley,  who  has  so  thoroughly  traced  the  life  history  of  H. 
maculatus,  gives  a  description  of  the  hirviie  from  which  the  imagos  were 
reared,  in  the  American  Entomologut  Vol.  I,  p.  90.  From  tliis  descrip- 
tion we  find  that  the  larvaiof  i/.  maculatus  may  be  distinguished  from 
those  of  M.  ignota  by  having  three  large  black  spots  on  the  head. 
Thus  the  question  to  be  determined  is  whether  these  characters  of 
the  larvai  are  constant,  and  whether. the  imagos  reared  from  them  are 
constant.  This  I  hope  to  do  by  presenting  proofs  for  the  same  or  re- 
ferring to  the  literature  on  the  subject  in  such  a  way  that  those  inter- 
ested may  investigate  and  decide  for  themselves. 

Through  the  kindness  of  Prof.  F.  M.  Webster,  of  Lafayette,  Ind.,  I 
have  before  me  the  larvje  from  which  he  reared  imagos  of  H.  maculatus. 
These  larvae  bear  the  three  black  spots  on  the  head,  as  described  by 
Eiley.  Through  the  kindness  of  Prof.  S.  A.  Forbes  I  have  before  me 
the  imagos  of  H.  maculatus,  and  also  a  part  of  the  lot  of  larvte  from 
which  they  were  reared.  Again,  it  is  found  that  the  larva?  bear  the 
characteristic  markings  of  the  head  already  spoken  of.  Thus,  from  the 
writings  of  those  who  have  traced  the  life  history  of  H.  maculatus  from 
imago  to  imago,  again  it  appears  that  the  above-noted  larval  characters 
are  constant,  and  that  the  imagos  reared  from  them  are  also  constant. 

My  own  experience  in  rearing  imagos  from  larva?  with  heads  of  a 
uniform  yellowish  brown  color  has  already  been  stated  in  a  former 
article.  However,  a  few  observations  made  by  Professor  Osborn  and 
my  brother,  Charles  W,,  at  Ames,  Iowa,  this  spring,  may  be  of  interest 
as  a  check  on  my  work  of  last  year.  The  breeding  cage  containing  the 
saw-fly  larvte  which  were  reared  from  eggs  deposited  in  confinement  was 
left  in  charge  of  Professor  Osborn  when  I  left  for  Champaign  last  Octo- 
ber. This  spring  Professor  Osborn  sent  me  imagos  of  both  sexes  taken 
from  this  cage,  and  stated  that  they  had  emerged  April  16,  1890. 
About  the  same  time  my  brother  made  sweepings  on  the  same  straw- 
berry bed  where  I  had  collected  last  season,  and  he  also  sent  me  a  num- 
ber of  specimens. 
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From  the  labels  on  the  specimeus  I  note  that  the  earliest  date  of  capt- 
ure is  April  18,  1890,  and  the  latest  April  28,  1890.  He  informs  me  by 
letter  that  after  this  date  no  imagos  were  captured,  though  he  made 
several  sweepings  of  the  strawberry  bed  on  later  dates.  This  agrees  in 
the  main  with  my  own  observations  as  to  the  date  of  appearance,  period 
of  egg-deposition,  etc. 

Comparing  the  reared  specimens  of  M.  ignota  sent  me  by  Professor 
Osborn  with  those  I  studied  last  year  and  those  collected  by  my  brother 
this  spring,  I  find  them  all  to  be  identical.  The  venation  of  the  wings 
of  the  twenty-two  specimens  of  31.  ignota  collected  this  spring,  and 
which  are  now  before  me,  could  not  be  more  constant,  even  in  minute 
details.  The  imagos  vary  slightly  in  size,  and  considerably  in  the  dis- 
tinctness of  the  spots  on  the  back  of  the  abdomen. 

I  have  before  me  specimens  of  both  sexes  of  H.  maculatus  and  M.  ignota. 
As  I  look  at  them  I  note  the  following  differences:  First, i^woia  is  larger 
and  more  robust.  Second,  the  general  hoIot of  ignotai^,  a  shining  black, 
which  is  equally  true  of  the  head  and  thorax  of  maculatus,  but  the  color 
of  the  abdomen  of  the  latter  is  distinctly  brown.  Third,  the  spots  on 
the  back  of  the  abdomen  of  maculatus  are  more  distinct  and  striking, 
due  to  their  pure  white  color,  than  ignota,  in  which  the  spots  vary  from 
a  light  gray  to  black,  in  which  latter  case  the  abdomen  is  of  a  uniform 
black  color.  Fourth,  the  \eg%  of  maculatus  have  much  more  white  than 
thQse  of  ignota.  The  above-named  diiferences  are  such  as  can  be  read- 
ily noted  by  comparison.  Except  venation  of  the  wings  I  must  say 
that,  so  far  as  I  have  observed,  the  color  and  markings  of  H.  maculatus 
are  quite  distinct  and  constant. 

Eeviewing  the  points  brought  out  by  this  brief  discussion  of  the  life 
histories  of  the  larva?  and  imagos  in  question,  we  find  that  the  larvre 
may  be  vseparatetl  into  two  distinct  kinds  by  strong  and  well  marked 
characters ;  that  the  imagos  leared  from  each  kind  of  larvte  are  also 
distinct  and  constant  and  can  be  easily  separated  by  comparison.  The 
only  conclusion  which  I  can  arrive  at  from  the  above  given  evidence  in 
addition  to  the  details  of  what  has  been  given  at  previous  times  by  other 
authors,  is  that  there  are  two  species  of  saw-flies  attacking  the  straw- 
berry. My  conclusion  at  the  first  was  not  hastily  made,  nor  was  it  based 
solely  on  the  difference  in  venation  of  the  two  species,  but  rather  upon 
the  only  true  basis,  that  of  a  study  of  the  characters  and  habits  of  the 
various  stages  of  their  metamorphosis. 

My  statement  in  a  former  article  that  the  two  species  could  be  readily 
distinguished  by  noting  the  difference  in  venation  was  made  before  any- 
thing had  been  written  concerning  the  variability  of  the  venation  of  H. 
maculatus,  and  was  correct  so  far  as  our  knowledge  of  that  species  went 
at  that  time.  Since  the  publication  of  Mr.  Harrington's  article  I  have 
brought  together  as  many  specimens  of  H.  maculatus  as  possible,  so  that 
I  might  study  the  venation  of  that  species.  I  can  verify  Mr.  Harring- 
ton's claim  as  to  the  variability  of  the  same.     Twenty-six  specimens 
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were  carefull^^  studied  with  the  following  result  :  Those  having  the 
normal  venation,  males  3,  females  19 ;  those  having  three  submargiual 
cells  in  one  anterior  wing  and  four  in  the  other,  males  1,  females  3.  No 
specimens  were  found  having  four  subraarginal  cells  in  both  anterior 
wings,  as  were  found  by  Mr.  Harrington.  It  has  been  my  experience 
that  where  variation  in  venation  occurs  at  all  it  is  not  the  same  in  both 
wings.  As  already  stated,  not  the  least  variation  in  venation  was  found 
in  the  specimens  of  ignota  studied,  which  with  this  season's  material 
runs  up  to  some  fitty  specimens. 

In  my  study  of  Iowa  and  Illinois  saw-flies  I  have  found  considerable 
variation  and  uncertainty  in  their  venation,  and  do  not  consider  it  a  safe 
basis  (other  things  being  equal)  for  distinguishing  species.  Of  the  spe- 
cies which  have  been  found  to  be  especially  variable  in  this  respect  are 
Nematus  ribesii  Scop.,  Monophadnus  ruhi  Harris,  Eriocampa  cerasi  Peck, 
and  in  a  less  degree  Pristiphora  grossularice  Walsh. 

DESCRIPTION   OF   THE   MALE   OF   MONOSTEGIA   IGNOTA   Nor. 

Since  the  male  of  M.  ignota  to  my  knowledge  has  not  been  described 
1  append  a  description  of  the  same  herewith  : 

Male. — Body  sbiniug  black,  less  robust  tbau  tbe  female.  Antennae  about  as  long 
as  the  head  and  thorax,  tiuely  hairy,  slightly  enlarged  in  the  middle;  first  joint  twice 
as  long  as  the  second,  third  longer  than  the  fourth,  remaining  joints  subequaL 
Head  black,  rugose,  slightly  hairy,  with  three  depressions  about  the  ocelli  and  one 
extending  around  the  base  of  each  antenu;e  to  the  base  of  the  clypeus.  Nasus  cre- 
nate.  Anterior  angles  of  the  prothorax  white  or  dusky,  spots  on  the  tergum  light 
gray  or  fuscous  or  entirely  wanting.  Legs  black.  Kuee  joints  of  all  the  legs  whitish 
or  fuscous,  anterior  and  middle  tibiae  with  their  tarsi  light  brown  or  fuscous.  "Wings 
and  venation  same  as  in  the  female. 

One  specimen  has  the  knee-joints  of  the  posterior  pair  of  legs  black,  another  has 
the  legs  of  a  uniform  color  throughout. 


LAEV^  OF  A  CRANE-FLY   DESTROYING   YOUNG   WHEAT   IN 
INDIANA. 

By  F.  M.  Webster,  La  Fayeite,  Ind. 

Although  the  larvie  of  these  flies  have  long  been  known  to  oe  de- 
structive in  England,  reports  of  their  ravages  in  America  have  been 
very  rare,  and  besides  of  quite  recent  occurrence.  An  outbreak  ap- 
pears to  have  occurred  in  meadows  in  southern  Illinois  in  1887, ^  and 
we  studied  another  in  clover  fields  in  Madison  County,  Indiana,  in  the 
spring  of  1888,  while  a  report  of  injury  to  growing  wheat  in  California, 
in  March,  1889,^  closes  the  list,  unless  we  include  complaints  of  injury  to 
wheat  about  Champaign,  Illinois,  in  1885,^  which,  though  at  the  time 

'  Prairie  Farmer,  July  16,  1887. 

2  Padfie  Rural  Pres.^,  March  23,  1889. 

^Prairie  Farmer,  September  18,  18s6. 
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attributed  to  earth-worms,  might  possibly  have  beeu  clue  to  Tipulid 
larvoe. 

April  24,  of  the  present  year,  Mr.  J.  G.  Kingsbury,  of  the  Indiana 
Farmer,  called  my  attention  to  reports  from  Mr.  T.  H.  Kendall,  in  refer- 
ence to  the  ravages  of  an  unknown  worm  which  had  been  observed  some 
time  previous  in  the  wheat  fields  in  the  vicinity  of  Farmersburg,  in  the 
extreme  northern  part  of  Sullivan  County. 

A  visit  to  the  locality  on  the  26th,  and  especially  to  the  fields  of  Mr. 
Kendall,  revealed  the  nature  of  the  depredator  and  effect  of  its  ravages. 
The  insect  was,  at  the  time,  the  most  abundant  in  the  pupal  stage,  these 
pupsB,  after  the  manner  of  the  Tiptilid(e,  in  general  occupying  vertical 
cells  in  the  ground.  Larvte  were,  however,  present  in  considerable  num- 
bers, both  in  the  earth  and  on  the  surface,  and  not  only  about  the  wheat 
plants,  but  also  about  stray  clumps  of  timothy,  of  which  there  were  a 
considerable  number  scattered  over  the  field  among  the  wheat.  For 
reasons  which  will  appear  further  on,  the  numbers  present  in  both 
stages  did  not  correspond  at  all  with  the  reports  of  Mr.  Kendall  nor 
with  the  amount  of  damage  clearly  attributable  to  the  pest.  The  most 
seriously  injured  fields  were  those  which  had  been  in  clover  the  previous 
year. 

Of  two  fields,  adjoining  each  other,  one  sown  on  oats  stubble,  the 
other  on  clover  sod  plowed  early  in  October,  the  latter  was  damaged 
fully  fifty  per  cent,  while  the  former  had  escaped  uninjured.  Another 
field,  a  short  distance  from  these,  also  in  clover  last  year  but  plowed 
late  in  August,  was  damaged  only  about  fifteen  per  cent.  A  clover  field, 
adjoining  the  first  two,  had  been  completely  ruined,  but  this  might  have 
been  in  part  due  to  the  winter,  although  the  insect  was  present  in 
abundance.  A  close  inspection  of  the  most  seriously  injured  fields 
showed  large  areas  of  grain  totally  destroyed,  while  other  areas  among 
them  were  little  injured. 

The  i)lants  themselves  have  not  been  thrown  out  by  the  frost,  but 
were  well  fixed  in  the  soil.  The  day  was  rainy,  and  many  of  the  dead 
plants  had  a  green  appearance  like  that  of  wetted  hay,  and  did  not  at 
all  resemble  those  killed  by  frost  or  freezing,  indicating  that  they  had 
withered. 

Mr.  Kendall  stated  that  up  to  the  first  of  February  his  wheat  was  in 
fine  condition,  but  after  that  time  it  began  to  die,  and  continued  to  do 
so  rapidly  until  ^bout  the  first  week  in  April,  since  which  time  the 
depredations  had  gradually  ceased.  Soon  after  the  trouble  began  he 
had  observed  the  larvne  in  myriads,  both  above  and  below  ground,  but 
the.v  worked  below,  not  cutting  ofi"  the  plants,  but  apparently  wound- 
ing them  and  sucking  the  juices. 

In  working  about  just  beneath  the  surface  of  the  ground  they  raised 
ridges  like  those  made  by  the  mole  but  about  the  size  of  straws,  and  the 
earth  immediately  about  the  plants  was  often  worked  up  as  if  by  ants 
or  earth-worms. 
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A  large  number  of  larvse  and  pupae  were  secured  and  taken  home  in 
order  that  I  might  be  able  to  study  the  method  of  feeding  in  the  larvse,  se- 
cure adults, and  watch  the  ovipositionof  the  females  which,  I  judged, 
might  differ  from  those  previously  studied  in  case  they  proved  of  a  differ- 
ent species.  While  collecting  this  material,  not  only  many  dead  pupte 
were  noticed,  but  also  larvaj,  lying  on  the  surface  of  the  ground,  many  of 
which  had  turned  black,  wholly  or  in  part  after  the  manner  of  diseased 
Cabbage- worms,  which  led  to  the  suspicion  that  they  had  been  attacked 
by  a  fungus  disease,  which  had  reduced  their  number  and  consequent 
iiijury.  While  all  living  material  was,  on  my  arrival  home,  placed  in  a 
breeding  cage  and  thus  kept  out  of  doors,  all  of  the  pupte  were  de- 
stroyed, almost  entirely,  I  believe,  by  this  fungoid  enemy,  which  Dr.  J. 
O.  Arthur  informs  me  is  uudescribed,  and  for  which  he  proposes  the  MS. 
name  Empiisa  pachyrrhimc.  One  larva  constructed  its  cell,  in  the  earth 
in  the  breeding  cage,  and  transformed  to  the  pupa,  but  the  next  day 
this  pupa  worked  itself  upwards  out  of  the  cell,  and  was  found  lying  on 
the  surface  dead  and  covered  with  spores  of  Umpusa.  How  much  this 
fungus  had  to  do  with  the  stopping  of  depredations  of  the  larva  on 
the  wheat,  it  is  of  course  impossible  to  say,  but  it  must  have  destroyed 
a  large  portion  of  the  pest. 

The  first  adult  appeared  in  the  cage  on  the  28th,  two  days  after 
removal  from  the  field,  and  proved  to  belong  to  the  genus  Pachyrrhina. 
The  adults  emerged  so  very  sparingly,  and  at  such  long  intervals,  that 
no  opportunity  was  offered  to  secure  fertilized  eggs  or  note  the  ovipos- 
iting habits  of  the  females.  The  first  of  the  only  two  females  reared 
was  nearly  dead  when  a  male  emerged,  and,  though  fertilized,  died 
without  ovipositing,  and  the  male  relused  to  pair  a  second  time,  leaving 
the  second  female  without  a  mate,  she  dying  before  a  second  male 
emerged.  Two  females  and  four  males  were  all  the  adults  secured  from 
the  material  brought  home.  An  occasional  adult  was  observed  in  the 
vicinity  of  LaFayette  and  one  found  in  abreedingcage  placed  overa  plat 
of  blue-grass,  which  fact,  together  with  the  occurrence  of  the  larvai 
about  timothy,  in  Mr.  Kendall's  field,  leads  to  the  suspicion  that  the 
insect  may  breed  in  both  grasses  and  clover.  Young  wheat  was  seri- 
ously damaged  during  March  throughout  the  State,  but  how  much  was 
due  to  the  attacks  of  these  insects  it  was  impossible  to  determine. 
May  24, 1890. 
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SOME  OF  THE  BRED  PARASITIC  HYMENOPTERA  IN  THE  NATIONAL 
COLLECTION. 

(Continued  from  p.  353  of  Vol.  ii.) 

Family  BRACONIDiE— Continued. 

Subfamily  Microgasterince. 

Parasiteg.  Hottt. 

Mirax  aspidiscse  Ashm Aapidisca  splendoriferella  Clem. ,  on  Apple. 

Washington,  D.  C,  July  25-28,  1879. 

Mirax  lithocolletidis  Ashm Leaf-min'-.r  on  locust.     St.  Louis,  Mo. 

Mirax  grapholithse  Ashm Grapholitha   prunivora  Walsh,    on  Apple. 

Washington,  D.  C,  May  3,  1881. 
Apanteles  carpatus  Say Tinea  pellionella.     Adrian,  Mich.,  June  17, 

1885. 
Tinea  tapetzella.     St.  Louis,  Mo.,  July. 

Apanteles  edwardsii  Riley Pyrameis  atalanta  L.     New  York. 

Apanteles  cacoeciae  Riley ; Caccecia  aemiferana  Walk.,  on  Box  Elder. 

St.  Louis,  Mo.,  June  21-29,  1876. 
Apanteles  megathymi  Riley iLfegra</ii/m«8i/i(C(a;  Bd.  Lee,  on  Yucca,  Bluff- 
ton,  S.  C,  Apr.  27, 1877. 
Apanteles  limenitidis  Riley Limenitis  disippus  Godt.,   on   Poplar.     St. 

Louis,  Mo. 
Apanteles  limenitidis  v.flaviconchaB  Riley.  Cohas?  on  Grass  and  Clover.     St.   Louis 

Mo.,  May  7,  1873;  Oct.18,  1881  ;  Cadet, 

Mo.,  Apr,,  1884. 
Leucania     unipunctal      Bradford,     Conn., 

June,  1880. 
Found   also   at  Washington,  D.  C,  Aug. 

29,    1882,  and   Sept.   1,   1882,  at   Cham- 
paign, 111. 
Apanteles  koebelei  Riley • Melita>a  anicia    on  Castilliana    parrijiora. 

Summit  Station,  Cal.,  July,  1887. 
Apanteles  hyphantriae  Riley Eyphantria  textor  Harr.     Washington,  D. 

C,  1887. 
Apanteles  lunatus  Pack Papilio  aaterias   F.     Athens,  Ga.,  Aug.  1, 

1885. 
Apanteles  argynnidis  Riley ArgytmiscybeleV.     Washington,  D.  C.,and 

Coalbnrgh,  W.  Va. 
Apanteles  xylina  Say Arctiidlarva.     Jacksonville,  Fla.,  Jan.,27- 
29,  1880,  and  Washington,  D.  C,  Dec.  7, 

1886. 
Apanteles  scitulus  Riley SpilosomavirginicaF.     St.  Louis,  Mo.,  Apr., 

1870. 
Apanteles  flavicornis  Riley Thanaos  juvenalis  E.,  on  White   Oak,   St. 

Louis,  Mo. 
Apanteles  emarginatus  Riley Acronycta  bnimosa  Guen.,  on  Alnus  incana. 

Washington,  D.C.,  Oct.  21,  1882. 
Papilio  tioilus  ?  L.     Washington,  D.  C. 
Apanteles  theclae  Riley T/iec/asp.?on  cotton.     Augusta,  Ga.,  Sept. 

26,  1878  ;  Selma,  Ala.,  Sept.  6,  1880;  and 

Marion,  Ala.,  July  7,  1880. 
2902— No.  1 2 
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Parasites.  Hosts. 

Apauteles  junouiae  Riley Junonia  cania  ou  Plantago  lanceolata.     St. 

Louis,  Mo.,  Oct.  17,  1874. 

Apanteles  carduicola  Pack Pyrameis  cardui  L. 

Apanteles  siiierinthi  Riley Smerinthus  ocellaiuaV  on  Willow. 

St.  Louis,  Mo.,  June  10,  1872. 

Apanteles  orobeme  Forbes Mesofp-aphe  rimosalis.     Champaign,  111. 

Apanteles  paleacritae  Riley Paleacrita  vernataFac^.     Lawrence,  Kans., 

May  20,  1869. 

Apanteles  atalantaa  Pack Vanessa  milberti    Godt.       Coalburgh,    W. 

Va.,  July  18,  1886. 
Received  also  from   Dr.  Packard,   Salem^ 

Mass. 
Bred  also    by   Dr.  Packard  from   Vanessa 
atalanta  L. 

Apanteles  utilis  French Piouea  rimosalis  Guen.  on  Cabbage.    Lone 

Star,  Miss.,  Oct.  17,  1879. 

Apanteles  congregatus  Say Darapsa  vujron  Or.      St.  Louis,  Mo.,  1871, 

and  Pleasant  Valley,  Iowa,  Aug.,  1889. 
Sphinx  hyhrus  Dr.?      St.  Louis,  Mo.,  1871. 
Sphinx  ^-maculaia  Haw.      St.  Louis,  Mo., 

1872. 
Sphinx  plebeia  F.      St.  Louis,  Mo.,  Nov.  .3, 

1877  ;   Washington,.  D.  C,  Aug.  4,   1885, 
and  Coalburgh,  W.  Va. 

Sphinx  catalpcv  Boisd.     Knoxville,   Tenn., 

Oct.,  9-19,  1879. 
Sphinx  Carolina  1j.    Sandford,  Ky.,  Sept.  11, 
'     1879;    Fredericksburg,     Va.,    Sept.   29, 
1872;   Washington,   D.  C,  Jan.  22- Apr. 
18,  1881. 
Received  it  also  from  Montevallo,  Ala.,  and 
Williamsport,  Tenn. 

Apanteles  acronyctse  Riley Acronycia   popnli   Riley.    St.    Louis,   Mo., 

1869,  aud  La  Fayette,  Ind.,  Sept.  14, 1889. 

Apanteles  glomeratus  L Pieris  rapw  L*.     Adrian,  Mich.,  Jan.  19-24, 

1883;  Adrian,  Mich.,  Feb.  27-Mar.  15, 
1883;  Mountainville,  N.  Y.,  Jau.  4-23, 
1884;  Philadelphia,  Pa.,  Apr.  21,  1885; 
Albany,  N.  Y.,  Nov,  6, 1885;  East  Stone- 
house,  Plymouth,  England,  Apr.  21,1884, 
and  Apr.  12-May  5,  1886;  Washington, 
D.  C,  Nov.  11,  1884,  Apr.  30-May 
7,1885,  and  Brownfield,  Me.,  Apr  14-10, 
1886. 
Apanteles  pholisoraj  Riley Pholimra  catiiUus  Cram.     St.   Louis,   Mo., 

1878  ;  Coalburgh,  W.  Va.,  and  Washing- 
ton, D.  C,  Aug.  29,  1888. 

Apanteles  ornigeris  Weed Ornix  geminaiella  on  Apple.     Champaign, 

111. 
Apanteles  sarrotbripai  Weed Sarrothripa  reuayana.    Washington,  D.  C, 

July  26  and  27,    1886,  and  Champaign, 

III. 

*  This  is  probably  Smei'inthuss  geminatus  Say. 
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Parasites.  Hosts. 

Apanteles  aletiie  Riley Aletia  xylinaSaj.     Crescent  City,  Fla.,  and 

Seliua,  Ala. 

Apanteles  cassianus  Riley Terias  nicippe  on  Cassia  marylandica.     St. 

Louis,  Mo.,  Oct.  8, 1874,  and  Au}{.  4, 1875. 

Apanteles  politus  Riley Scoleocampa  liburna  Guen.     St.  Louis,  Mo., 

1872. 

Apanteles  militaris  Walsh Leucania  unipuncia  Haw.     St.  Louis,  Mo., 

June  28, 18()9,  and  Aug.,  1875,  and  Wash- 
ington, D.  C,  Apr.  11, 1882. 

Microplitis  ceratomiiB  Riley Ceratomia  amyntor    Hb.     St.  Louis,  Mo., 

and  Champaign,  111.;  St.  Louis,  Mo.,  Mar. 
6,  1874. 
Smerinthus  excoscatus  Abb. 

Microplitis  gortynts  Riley Achatodes  zew  Harr.     Iowa. 

Hydroccia  immanis  Guen.  on  Hop.     Knox- 
boro,  N.  Y.,  Jau.25, 1875. 

Microplitis  mamestrse  Weed Mamestra  picta  Harr.     Washington ,  D.  C. , 

Sept.  1884;  Albany,  N.  Y.,  1887  ;  Cham- 
paign, 111. 

Microgaster  gelechiae  Riley Gelechia  gallwsolidaginis  Riley.    St.  Louis, 

Mo.,  Apr.,  1867,  and  Apr.,  1868;  Wash- 
ington, D.  C.  Oct.  9,  188,3,  and  Apr.  17, 
188.3,  and  Apr.  28, 1884. 

Microgaster  carinata  Pack Pyrameis    atalanta  L.     Cambridge,   Mass. 

(Scudder. ) 

Sub-family  Agathidinae. 

Agathis  exoratus   Cr Eurycreon  rantalia     Guen.    on     Ambrosia. 

Camden,  Ark.,  July  6,  1888. 
Collected  also  in  Texas,  Mo.,  Mich.,  Wis. 

Agathis  media  Cr GrapholUha   ninana  Riley  on   Acacia  feli- 

cina.  Fort  Huachuaca,  Ariz.,  June  20- 
27,  1883. 

Microdus  sanctus  Say Toriricid  borer  in  stem  of  Ambrosia.     Wash- 
ington, D.  C,  Aug.  25,  1886. 
Collected  also  in  Texas,  Mich.,  S.  C. 

Microdus  laticinctus  Cr Tniefocera  ocel!/a»aSchiff.on  Apple,  Wash- 
ington, D.  C,  June  10,  1879;  Canada, 
July,  1870. 

Microdus  tortricis  Ashm Toriricid  on  Blackberry.     Washington,  D. 

C,  Dec.  16,  1885. 
Leaf-folder  on  Viburnum.     Kirkwood,  Mo., 
June  2,  1886. 

Microdus  grapholithaj  Ashm Grapholitha  malachilana  Zell.     Kirkwood, 

Mo. 

Microdus  albicinctus  Ashm Toriricid    on   Chestnut.     Kirkwood,   Mo., 

June  1.0, 1886. 

Microdus  agilis  Cr Cacoecia  rileyana  Gr.    on  Hickory.    Glen- 
wood,  Mo.,  May,  1868. 
Cacoecia    infumatana    Zell.     on     Hickory. 

Iron  Mountain,  Mo.,  June  10,  1869, 
Boiis erectalisGrt., on  Polygonum.  St.Louis, 
Mo.,  Sept.,  1873, 
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Parasites.  Host*. 

Microdus  agilia  Cr Gelechia  absconditdla  Walk.,  on  Polygonum 

acre.     Washiagtoa,  D.  C,  May  26,  1884. 

Microdus  melanocephalus  Riley,  MS PcfdiscaHpJon  Solidago  lanceolata.     Wash- 
ington, D.  C,  June  12-17. 

Microdus  cinctus  Cr Tineid  on  Cephalanthus  occidentalis.    Wash- 
ington,D.  C,  June  3  and  28,  1884. 

Microdus  bicolor  ?     Prov Cecidomyiid  in  cone  o{  Abies  bracteata.     Jo- 
Ion,  Cal.,  Sept.  8,  1880. 

Microdus  simillimusCr Pwdisca    strenuana    W^alk.,   on    Ambrosia. 

St.  Louis,  Mo.,  1873. 

Microdus  calcaratus  Cr Cecidomyia  on  Sensitive  plant.  Fort  Hua- 

chuaca,  Ariz.,  June  27,  1883. 

Microdus  earinoides  Cr Tmeiocera  ocellana  Schifif.,on  Apple.     Can- 
ada, July  20,  1870. 
Coleophora     cinerella  ?    Cham.,   on    Alnus. 
Washington,  D.  C,  Apr.  10,  1884. 


HOW  ARE  INSECT  VIVARIA  TO  BE  LIGHTED  ? 

By  A.  H.  SwiNTON,   Bedford,  England. 

Kuowledge  means  advance.  Of  late  years  the  addition  of  an  insect 
vivarium  to  zoological  collections  has  pressed  itself  on  the  public  notice, 
and,  as  the  scientist  knows  and  feels,  the  want  of  an  efficient  receptacle 
in  which  to  study  the  habits  of  winged  injects  has  for  long  been  with 
him  a  desideratum  ;  but  I  can  not  think  from  those  articles  that  I  have 
chanced  from  time  to  time  to  read  that  any  one  has  been  at  much  pains 
to  contend  with  the  outstanding  difficulty,  that  of  illumination.  To 
many  this  subject  may  appear  futile,  others  may  have  reputed  it,  per- 
haps impious,  but  experience  teaches.  As  I  have  a  fancy  for  a  night 
moth  or  a  butterfly  flying  about  my  apartment  when  engaged  in  read- 
ing, I  have  never  failed  to  detect  their  invariable  tendency  to  flutter 
over  the  window  pane,  save  when  the  evening  lamp  has  diffused  a  radi- 
ance, and  then  the  moths  circle  around  it  or  go  a  bumping  against  the 
whitewashed  ceiling,  the  geometrid  moths,  perhaps,  of  the  undomes- 
ticated  kind  appearing  most  at  their  ease.  Evidently  the  second  con- 
ditions here  are  most  favorable ;  a  vivarium  should  be  diffusely  illumi- 
nated, and  probably  the  walls  and  ceiling  should  be  bhrckened.  But 
what  would  happen  were  the  illumination  from  the  floor  and  the  same 
were  covered  over  with  flowering  plants'?  Would  not  such  an  arrange, 
ment  be  congenial  to  butterflies  whose  glance  is  ever  upward ;  and  in 
the  case  of  thick-bodied  moths  that  are  prone  to  flap  along  the  ground, 
ought  not  the  source  of  light  here  to  be  central,  raised,  and  masked  by 
a  dark  transparent  shade  ? 

It  is  a  vulgar  notion  that  the  hothouse,  lighted  on  its  four  surfaces  or 
five,  is  a  suitable  vivarium,  when  it  is  most  palpable  that  the  butterflies 
and  moths  instead  of  displaying  their  habits  merely  flutter  over  the 
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sashes  5  and  then  when  we  learu  to  know  species  by  their  habits,  what 
a  real  advance  it  is  !  1  have  of  late  been  astonished  with  the  supposed 
longevity  of  Gonoptera  libatrix.  I  brought  a  hybernating  individual 
into  my  apartment  (which  is  high  up,  and  looks  iuto  the  road,  and  is 
in  every  wise  isolated)  the  winter  before  last.  During  the  mild  spells  of 
weather  it  would  frequently  circumvent  the  room  at  dusk,  but  it  did  not 
come  out  of  its  hiding  on  the  influx  of  spring.  I  reputed  it  to  be  dead, 
when,  to  my  astonishment,  at  midwinter  I  again  saw  a  libatrix.  I 
must  repate  it  to  be  one  and  the  same  which  came  forth  like  a  ghost 
and  circumvented  the  room  as  before.  What  a  marvellous  thing  is  in- 
sect vitality  and  who  knows  its  limits? 


EXTRACTS  FROM  CORRESPONDENCE. 

A  Rose  Pest. 

The  inclosed  insect,  or  rather  the  worm  which  preceded  it,  has  become  very  de- 
structive to  the  roses  in  our  greenhouses.  Its  habit  is,  whenever  it  can  draw  a  leaf 
up  against  a  bud,  to  do  so  and  feed  ou  the  bud,  ruining  it  in  a  night.  Sometimes 
they  get  under  the  petals  of  the  larger  buds,  which  soon  fade.  We  should  like  to 
know  its  true  name  and  if  there  is  a  remedy  for  the  evil,  which  is  becoming  very  se- 
rious with  us.  Only  a  part  of  our  rose-houses  so  far  have  been  infested.  We  have 
supposed  that  by  removing  the  soil  from  the  top  of  the  beds  we  might  get  rid  of  it, 
but  do  not  know  how  deep  they  work  into  the  soil.  Any  information  you  can  give 
or  reliable  authorities  you  can  refer  us  to  will  be  highly  appreciated. — [Wilter  & 
Co.,  Denver,  Colo.,  May  5,  1890. 

Reply.— I  beg  to  acknowledge  the  receipt  of  yours  of  the  5th  inst.,  together  with 
the  accompanying  specimen  of  a  moth  reared  from  a  caterpillar  damaging  roses. 
This  moth  is  the  species  known  as  Caccecia  argyrosplla.  It  is  a  common  species 
throughout  the  whole  country  and  feeds  in  the  larval  state  upon  horse-chestnuts- 
roses,  apple,  hickory,  oak,  soft  maple,  elm,  and  wild  cherry.  You  ought  to  have  little 
difficulty  in  destroying  it  in  your  greenhouse  by  spraying  your  plants  about  the 
time  they  are  expected  to  appear  with  Paris  green  in  the  proportion  of  a  table-spoon^ 
ful  to  a  large  bucket  of  water.  You  will  gain  nothing  by  removing  the  soil  from 
the  top  of  the  beds,  as  this  species  does  not  enter  the  ground  in  any  stage  of  its  ex- 
istence. It  transforms  to  the  pupa  state  within  the  leaf-roll.  Of  course  some  good 
can  be  accomplished  by  picking,  but  in  the  case  of  an  extensive  greenhouse  I  would 
advise  arsenical  spray. — [May  13,  1890.] 

A  Parasite  of  Agrilus.— The  Lady  bird  Parasite. 

Enclosed  you  will  find  the  cocoons  (No.  1),  larva  (No.  2),  and  imago  (No.  3),  of  aa 
ichneumon  fly,  which  I  suppose  to  be  a  parasite  of  Agrilus  ruficolUs. 

The  female  fly  (No.  3)  emerged  April  7,  from  one  of  a  number  of  cocoons  like  No.  1, 
taken  March  11,  from  the  raspberry  gouty  galls  at  the  end  of  a  mine  where  the  larva  of 
A.  ruficolUs  had  perished,  it  having  emerged  from  the  side  of  the  cocoon  and  not  from  the 
end  as  is  usual,  and  as  there  are  yet  larvae  in  some  of  the  cocoons  taken  at  the  same 
time  I  do  not  know  if  this  is  the  original  parasite  or  a  secondary  one.  Will  you  please 
give  me  your  opinion  on  the  subject  ?  "" 

Two  examples  emerged  on  the  7th  of  April,  a  male  and  female.  In  making 
drawings  of  them  I  dissected  the  male  and  was  not  careful  in  preparing  the  female 
(No.  3),  thinking  I  would  have  plenty  of  examples  when  the  others  emerged.    As  I 
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can  not  wait  longer  for  others,  t  send  you  what  you  will  find  inclosed,  hoping  they  will 
be  sufficient  for  you  to  identify  the  species.  I  am  preparing  a  report  on  A.  ruficollis  for 
our  Experiment  Station,  and  due  credit  will  be  given  in  my  report. 

I  have  been  studying  the  life  history  of  J.  ruficollis  for  over  a  year,  have  examined 
hundreds  of  canes  of  the  red  and  black  raspberry,  the  blackberry,  and  dewberry,  and 
on  March  11,  1890,  I  discovered  for  the  first  time  that  the  Agrilus  larvie  had  all  been 
destroyed  in  my  black  cap  raspberry  canes.  I  have  not,  however,  found  a  single  one 
of  these  parasite  cocoons  in  the  wild  blackberry  briers  where  the  Agrilus  larvte  are 
quite  plentiful. 

Yesterday,  May  8,  I  found  a  lady -bird  {Hippodamia  maeulata)  on  a  clover  leaf  at- 
tached to  the  cocoon  of  its  parasite,  Centistes  arnericana  (Insect  Life,  Vol.  I,  No.  4, 
p.  103).  As  there  seems  to  be  some  doubt  as  to  where  the  parasite  larva  makes  its 
«xit  from  the  body  of  the  Coccinellid,  I  made  a  thorough  examination  of  this  speci- 
men (which  you  will  find  inclosed  in  the  quill,  No.  4)  while  it  was  ytt  alive.  On 
opening  the  elytra  the  abdomen  was  easily  tipped  back,  readily  separating  from  the 
metasternum,  causing  me  to  believe  that  this  thoracico-abdorainal  suture  is  really  the 
place  of  exit,  as  suggested  by  you  on  page  102,  Insect  Life,  as  above.  The  form  of 
the  anterior  abdominal  segment  would  naturally  cause  the  abdomen  to  tip  back  or 
up  when  the  larva  would  attempt  to  force  its  way  out  at  this  point.  I  found  an- 
other parasitized  specimen  to-day,  attached  to  the  bark  of  an  apple-tree,  the  same 
conditions  existing  as  with  the  one  I  send  you. 

I  also  inclose  you  another  example  of  an  insect,  being  impressed  in  paper,  for  your 
inspection.  It  was  taken  from  a  late  bulletin  of  the  South  Dakota  Experiment  Sta- 
tion.—[A.  D.  Hopkins,  Kanawha  Station,  W.  Va.,  May  9,  1890. 

Reply. — The  parasite  which  you  have  reared  from  Agrilus  ruficollis  is  a  new  species 
of  the  genus  Bracon. 

It  is  in  all  probability  a  primary  parasite,  as  the  species  of  this  genus  are  reared 
from  Coleopterous  larvai.  I  hardly  know  what  to  make  of  your  statement  that  it  is- 
sued from  the  side  of  its  cocoon  and  not  from  the  end,  but  will  keep  the  three  cocoons 
to  observe  the  issuing  of  other  specimens.  The  parasite  on  Hippodamia  maeulata  you 
will  find  IS  the  species  described  by  Professor  Riley  on  page  338  of  Vol.  I  of  Insect 
Life,  as  Perilitus  americanus. 

You  are  unquestionably  correct  in  your  opinion  as  to  the  point  of  issuance  of  this 
larva  from  the  Lady-bird.  1  regret  to  state  that  your  insect  impressed  in  paper  could 
not  be  found  in  your  envelope.     Did  you  omit  to  send  it? — [May  13,  1890.] 

The  Tent  Caterpillar. 

Our  town  (Barriugton,  R.  I.)  is  infested  with  the  Tent  Caterpillar  (Clisiocampa 
arnericana).  Every  wild-cherry  tree  in  the  town  is  covered  with  them.  At  the  last 
meeting  of  the  Improvement  Society  the  propriety  of  cutting  down  the  wild-cherry 
trees  was  discussed.  Some  thought  the  cherry-trees  attracted  them  from  fruit-trees, 
and  that  it  was  better  to  kill  the  caterpillars  and  leave  the  cherry-trees;  others 
thought  the  trees  were  breeding  places  for  the  caterpillars,  and  consequently  largely 
increased  their  numbers.  Which  is  right?— [J.  H.  Griffith,  Barrington,  R.  I.,  May  14, 
1890. 

Reply. — Your  favor  of  the  14th  inst.,  relative  to  the  Tent  Caterpillar,  has  been  re- 
ceived. The  answer  to  your  question  depends,  I  should  imagine,  largely  upon  the 
number  of  wild-cherry  trees  in  the  vicinity  of  your  orchards.  Supposing  that  the 
wild-cherry  trees  are  very  numerous  and  that  the  caterpillars  are  allowed  to  breed 
upon  them  unmolested,  the  numbers  of  the  pests  will  undoubtedly  increase  upon  this 
their  favorite  food  plant,  and  the  overflow  will  spread  to  the  orchards.  If,  however, 
the  number  is  very  small  it  will  pay  to  allow  them  to  remain,  provided  some  meas- 
ures are  taken  for  destroying  the  worms  as  fast  as  their  tents  become  perceptible. 
Where  there  are  only  a  few  wild-cherry  trees  they  will  always  be  infested,  and  the 
moths  will  always  lay  their  eggs  upon  them  in  preference  to  other  trees.     On  account 
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of  their  small  number  they  can  be  readily  watched,  and  easily  treated,  either  by  horn- 
ing the  webs  or  by  spraying  with  an  arsenical  poison.  I  should  think,  then,  that  it 
is  an  advantage  to  have  a  very  few  wild-cherry  trees  near  an  orchard  and  a  disad- 
vantage to  have  a  large  number.  The  eggs  are  so  easily  seen  on  the  cherry-tree  in 
winter  that  the  pruning  and  burning  of  these  is  one  of  the  b^st  preventive  meas- 
ures.—[May  16,  1890.] 

The  Horn  Ply. 

The  Horn  Fly  has  made  its  appearance  again  in  considerable  numbers  and  is  an- 
noying our  cattle  greatly.  I  can  apply  the  train-oil  to  the  dairy  cows  in  their  stalls, 
but  it  is  exceedingly  troublesome,  not  to  say  dif3ficult,  to  apply  it  to  the  compara- 
tively wild  field  cattle  and  steers.  Can  an  emulsion  be  made  of  it,  so  as  to  apply  it 
to  the  cattle  with  our  tree-spraying  pumps  ?  And  if  so,  in  what  way  is  it  best  done  ? 
It  is  impracticable  in  oiir  large  fields,  many  of  them  including  woods,  to  apply  lime 
to  the  droppings,  as  recommended  in  the  special  bulletin  on  the  Horn  Fly,  issued  in 
1889.— [H.  M,  Magruder,  Charlottesville,  Va.,  May  12,1890. 

Rei'LY. — Your  letter  of  the  12th  May  has  come  to  hand.  There  ought  to  be  no  dif- 
ficulty in  making  the  emulsion  of  train-oil  with  soap,  so  as  to  be  able  to  apply  it  with 
a  spray  pump ;  but  I  am  of  the  opinion  that  it  will  be  difficult  to  apply  in  a  spray 
thoroughly  enough  to  cattle  in  the  fields  to  keep  the  flies  oft'  for  any  length  of  time. 
However,  as  you  seem  desirous  of  trying  the  experiment,  I  shall  be  very  glad  indeed 
to  learn  the  result  To  emulsify  the  train-oil  satisfactorily  it  will  only  be  necessary 
to  prepare  it  according  to  the  inclosed  formula,  simply  substituting  train-oil  for  kero- 
sene. In  spite  of  your  statement  that  it  is  impracticable  in  your  large  fields  to  apply 
lime  to  the  droppings  it  seems  to  me  a  great  deal  of  good  can  be  accomplished  at  just 
this  time  of  the  year.  If  the  flies  are  just  appearing  they  will  soon  begin  to  lay  their 
eggs  and  the  numbers  of  subsequent  generations  can  be  greatly  reduced  if  only  a  por- 
tion of  the  dung  is  limed.  Are  there  not  certain  points  in  the  field  where  the  cattle 
stand  through  the  heat  of  the  day  and  where  the  dung  can  be  limed  ? — [May  13, 1890.] 

A  Jack  Rabbit  Parasite. 

I  should  like  to  call  your  attention  to  a  parasite  that  infests  the  Jack  Rabbits  of 
this  country,  and  in  view  of  the  fact  that  the  Australian  Government  ofters  a  large 
reward  for  the  destruction  of  rabbits  in  that  country  it  may  be  that  this  parasite 
would  be  just  the  right  thing.  It  occurs  in  the  shape  of  a  large  lump  on  the  back, 
hips,  and  thighs.  Upon  examination  it  seems  to  be  made  up  of  innumerable  small 
transparent  sacs,  which  are  held  together  in  rows.  The  lump  gets  larger  and  others 
appear  and  fiually  the  rabbit  dies.  If  this  parasite  is  unknown  to  scientific  men  I 
would  take  pleasure  in  sending  you  specimens  in  alcohol  or  as  you  may  direct.  I 
believe  this  country  would  be  overrun  with  rabbits  were  it  not  for  this  parasite. 
But  it  does  not  kill  them  all,  and  it  may  be  that  it  does  not  kill  them  at  all,  but  I 
frequently  find  them  dead  from  some  cause.— [D.  G.  Sherrard,  Burnet,  Burnet 
County,  Tex.,  May  3,  1890. 

Reply. — I  beg  to  acknowledge  the  receipt  of  yours  of  the  5th  inst.  There  are  sev- 
eral species  of  true  "Bots"  which  infest  rabbits,  although  I  am  not  aware  that  any 
species  is  specifically  confined  to  the  "Jack  Rabbit,"  nor  am  I  at  all  certain  that  the 
parasite  which  you  mention  is  a  Bot.  The  matter  can  be  readily  settled,  viz.,  send 
specimens  in  alcohol.  Please  see  that  the  bottle  is  carefully  packed  in  sawdust,  and 
if  you  will  forward  by  express,  all  charges  will  be  paid  at  this  end.  Please  mark  the 
package  with  your  name. — [May  13,  1890.] 

Supposed  Bed-bugs  under  Bark  of  Trees. 

In  No.  4,  volume  2,  Insect  Life,  page  106,  regarding  the  "Bed-bug"  {Acanthia 
lectularia  L.),  I  will  say  that  I  have  seen  the  "bug"  under  the  bark  of  the  Cotton- 
wood {Populua  monilifera)  in  many  places  in  the  West,  and  more  especially  along  the 
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Big  Horn  and  Little  Big  Horn  Rivers  in  Montana ;  by  pulling  off  the  bark  of  the  dead 
trees  they  would  be  found  iu  numbers.  The  question  occurred  to  lue  "  what  they 
lived  on  ; "  they  were  not  dull,  but  perfectly  lively  as  soon  as  exposed  to  the  light. — 
[S.  M.  Swigert,  captain,  Second  Cavalry,  U.S.  Army,  Fort  Leavenworth,  Kaus.,  May 
10,  1890. 

Reply. — Your  letter  of  May  10  has  just  come  to  hand.  I  have  known  for  some  time 
that  the  domestic  Bed-bug  will  live  for  a  longtime,  even  for  years,  in  locations  where 
buildings  have  once  stood  or  in  spots  where  there  have  been  camps  in  the  woods. 
But  if,  seems  more  likely  to  me  that  the  insect  which  you  have  fouud  under  the  bark 
of  the  Cotton-wood  is  not  the  true  Bed-bug,  but  that  it  is  another  quite  similar  bug  of 
the  genus  Jradus,  the  species  of  which  are  often  found  in  such  localities,  and  which, 
before  they  have  attained  their  full  size,  strongly  resemble  the  Bed-bug.  I  can  settle 
this  point  for  you  if  you  will  take  the  trouble  to  send  in  specimens  — [May  13, 1890.  ] 

The  Orchid  Isosoma  again. 

Since  the  receipt  of  your  letter,  ttc,  concerning  the  Orchid  Isosoma,  about  which 
I  made  inquiries  last  fall,  I  have  endeavored  to  make  observatious  and  obtain  more 
material,  bnt,  owing  to  the  previous  vigilance  of  the  florist  who  was  troubled  by  it,  I 
have  not  been  able  to  do  so.  He  has  given  me,  however,  a  number  of  roots  of  Cattleya 
gigaa  affected  with  galls  containing,  I  think,  dipterous  larv*.  Those  I  have  opened 
cont  ined  from  one  to  seven  maggots,  separated  from  each  other  by  the  substance  of 
the  root.  I  inclose  some  for  your  inspection.  As  you  will  see,  the  galls  are  situated 
near  the  tips  of  the  roots.  The  trouble  seems  to  have  been  introduced  on  a  plant 
from  England  last  year,  and  to  have  spread  foa  few  plants  hanging  nearest  that  one. 
Owing  to  the  costlj'  character  of  the  plants  aflected  by  this  pest  as  well  as  the  Iso- 
soma, all  insects  attacking  them  are  destroyed  as  soon  as  discovered,  but  I  am  trying 
to  obtain  as  much  material  as  possible. — [Albert  P.  Morse,  South  Natick,  Mass.,  May 
8,  1890. 

Reply. — Yours  of  the  8th  instant,  with  maggots  found  in  galls  on  roots  of  Cattleya 
gigas,  has  been  received.  These  are  the  larvne  of  a  species  of  Cecidomyia,  or  of  the 
allied  genus  Diplosis.  I  can  tell  you  nothing  more  until  the  adult  flies  are  reared. 
As  you  will  notice  in  my  note  in  Insect  Life,  copy  of  which  I  sent  you  some  time 
since,  some  skepticism  exists  among  English  entomologists  for  the  very  reason  that 
Dipterous  galls  occur  upon  these  Orchids,  and  the  Isosomas  have  been  considered  by 
them  as  their  guest  flies  or  parasites.  This,  moreover,  would  be  strengthened  by  the 
fact  that  we  can  unquestionably  separate  I.  orchidearum  from  the  restricted  genus 
Isosoma,  which  is  composed  entirely  of  phytophagic  species,  were  it  not  for  the  fact, 
as  I  also  state  upon  page  121  of  Vol.  I  of  Insect  Life,  that  the  larva'  have  been 
watched  by  me  in  all  stages  and  observed  to  feed  upon  the  orchid  substance,  and 
that  the  cavity  made  at  first  is  only  just  large  enough  to  contain  it  and  its  frass.  I 
am  glad  that  you  are  int  resting  yourself  iu  this  matter,  and  hope  that  you  will  in- 
dicate your  further  observations  to  me  for  the  benefit  of  the  readers  of  Insect  Life. — 
[May  12, 1890.  J 

Eristalis  in  Well  Water. 

I  send  by  mail  to-day  a  specimen  of  a  small  worm  that  infests  a  well  at  this  place. 
Oruiuary  cleaning  of  the  well  does  not  get  rid  of  them,  but  they  quickly  redevelop, 
so  that  one  bucket  of  water  will  frequently  contain  three  or  four.  As  a  matter  of 
course  the  water  is  not  used  for  drinking  purposes,  but  the  proprietor  would  like  to 
use  it  and  be  freed  from  these  pests. — [Dr.  D.  B.  Frontis,  Johnston,  Edgefield  County, 
S.  C,  May /,  1890. 

Reply. — The  maggots  which  are  infesting  the  well  in  your  town  are  those  of  a 
Syrphid  fly  of  the  genus  Eristalis  and  probably  belong  to  the  species  known  as  E. 
tenax.  These  larvie,  together  with  those  of  several  allied  genera,  have  hmg  been 
known  to  live  in  decaying  vegetable  matter,  in  manure,  or  iu  soft  mud  impregnated 
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with  decaying  vegetable  matter,  and  I  should  say  off-hand,  without  an  examination 
of  the  well,  that  the  very  presence  of  these  larvje  indicates  that  the  water  is  not  fit 
to  drink.  If  the  well  were  perfectly  clean  and  the  water  pure  I  believe  that  these 
larvte  would  not  be  present,  consequently  cleanly  measures  are  the  ones  which  will 
bring  relief.  The  eggs  are  laid  by  a  two-winged  fly  which  frequents  flowers. — [May 
12,  ld90.] 

The  Bryobia  Household  Pest. 

In  the  summer  of  1888  I  found  a  bay  window  swarming  with  red  spider.  I  had 
them  cleaned  down,  the  window  washed  outside  and  within.  In  a  few  days  every- 
thing was  as  bad  as  before.  I  again  had  it  cleaned  and  rubbed — glass,  casing, 
and  above,  on  the  outside,  with  kerosene.  As  soon  as  the  kerosene  had  dried  out  I 
was  afilicted  as  before.  By  this  time  I  had  discovered  they  were  more  or  less  on  every 
window  with  a  northern  aspect;  they  were  also  on  the  carpet,  webbing  from  the 
floor  onto  the  base  boards,  and  on  the  wall  under  the  window-sills,  where  I  could  not 
use  kerosene.  They  were  in  the  drapery,  and  could  not  be  brushed  off  without  soil- 
ing it.     The  only  way  was  to  hang  it  out,  when  they  would  drop  off. 

Being  very  sensitive  about  "  insect  life  "  about  my  premises,  having  always  kept 
clear  of  it,  it  took  some  courage  for  me  even  to  hint' the  case  to  my  neighbor  20 
rods  away,  and  find  out  if  she  had  seen  the  like.  We  examined  her  house  thoroughly 
on  the  northern  side,  and  found  no  sign  of  it ;  nor  could  I  ever  hear  of  or  see,  peer 
round  as  much  as  I  would,  a  case  during  that  summer  ;  and  so  I  concluded  my  house 
was  the  only  one  whose  door  posts  were  not  marked  when  the  plague  passed  by.  In 
order  to  keep  them  down,  I  can  not  say  clear  of  them,  I  sprinkled  the  carpet  and 
every  thing  that  would  not  bear  kerosene  with  gasoline,  using  perhaps  a  pint,  being 
sure  there  was  no  fire  in  the  house,  nor  like  to  be  before  it  would  evaporate.  Every 
morning  as  soon  as  breakfast  was  over,  I  drew  a  broad  line  of  kerosene  across 
the  whole  northern  side  of  the  house,  sprinkled  the  ground  with  carbolic  acid  and 
water.  I  found  dandelions  loaded  with  the  spider;  while  across  the  path  3  feet 
wide,  in  the  sun,  there  were  none  on  the  dandelions.  At  that  time  I  supposed  it  was 
the  result  of  setting  house  plants  troubled  with  red  spider  out  on  the  north  of  the 
house  in  1880-1882,  not  since. 

In  1889  I  saw  two  houses  where  rooms  of  northern  aspect  were  troubled  with  them. 
One  was  a  house  in  which  was  no  tenant,  and  in  a  week  after  it  had  been  newly 
painted  (ecru-colored  paint),  newly  papered,  and  well  calcimined,  it  was  a  sight  which 
would  drive  a  careful  housekeeper  to  despair. 

The  last  case  that  came  to  my  notice  was  in  December,  1889,  after  we  had  had  a 
hard  freeze  (3  degrees  below),  then  very  mild  weather.  A  lady  and  her  husband, 
spending  the  evening,  told  of  the  plague  of  red  spider  just  infesting  their  house ;  they 
had  never  seen  anything  like  it.  This  was  on  the  northeast  side  of  their  house. — 
[Mrs.  H.  S.  Perry,  Elgin,  111.,  May  5,  1-90. 

Reply. — Ybnr  letter  of  May  5,  giving  an  account  of  your  experience  with  the  so- 
called  "red  spider"  has  been  received.  We  are  very  much  obliged  to  you  for  the 
trouble  you  have  taken  in  sending  this  account,  which  we  shall  take  pleasure  in  pub- 
lishing in  a  near  number  of  Insect  Life.  An  account  of  any  further  experience, 
should  these  creatures  bother  you  again,  will  be  thankfully  received. — [May  12, 1890.  ] 

Florida  Orange  Scales  in  California. 

We  are  somewhat  alarmed  at  the  great  quantities  of  imported  Florida  trees  that 
have  of  late  been  brought  into  the  State  largely  infested  with  the  Florida  scales,  nota- 
bly the  Long  Scale  {Miililaspis (/loverii),  the  Purple  Scale  { My tilaspis  cUricola),  and  the 
Chaff  Scale  {Parlatoria  pergandei),  and  also  the  Florida  Red  Scale  (Aspidiotiisficiis). 
1  inclose  you  some  leaves  taken  from  trees  planted  a  year  ago  at  Downey.     Knowing 
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that  yoii  are  familiar  with  these  insects,  having  lived  in  the  Magnolia  State,  I  would 
consider  it  a  very  great  favor  if  you  will  briefly  answer  the  following  questions : 

First.  How  destructive  is  the  Purple  Chaff  and  Long  Scale  ?  That  is,  what  are 
the  general  characteristics  of  an  infected  tree  and  its  fruit  ?  How  does  the  tree 
show  being  infected?  Some  claim  here  that  the  leaves  curl,  turn  yellow,  and  drop 
oft',  and  that  the  tender  growth  dies  and  the  tree  presents  the  appearance  of  having 
been  scorched  by  lire. 

Second,  What  is  the  best  means  of  exterminating  them  ?  Do  you  consider  dipping 
and  the  gas  remedy  previous  to  planting  absolute  proof  against  scale  ?  Is  absolute 
quarantine  the  only  safe  and  sure  means  of  freeing  the  country  from  this  new  and 
now  threatening  invasion  of  insect  pests? 

Third.  The  statement  is  often  made  here  that  the  Florida  Scales  will  not  live  in 
this  dry  climate.  San  Bernardino  lays  particular  stress  upon  this  point.  Livescales 
(Purple  and  Chaff)  have  been  found  on  trees  planted  a  year  at  Pomona,  and  it  would 
seem  that  if  they  thrived  there  the  chances  of  their  living  and  breeding  at  Riverside 
and  San  Bernardino  are  rather  good. 

In  your  opinion  will  they  not  live  and  thrive  in  any  portion  of  California  where  the 
citrus  fruits  flourish  ?  If  not,  what  localities  are  peculiarly  adapted  to  their  well- 
being? 

Fourth.  How  rapidly  do  they  spread,  and  when  is  their  breeding  season. 

Any  other  information  that  you  can  furnish  touching  this  subject  will  be  appre- 
ciated. The  growers  here  are  becoming  seriously  alarmed. — [Henry  W.  Kruckeberg, 
Los  Angeles,  California,  April  21,  IdOO,  to  Mr.  Albert  Koebele. 

Reply. — Mr.  Albert  Koebele  has  referred  to  me  your  letter  of  the  2l8t  ultimo,  to- 
gether with  the  specimens  which  you  sent  him.  The  iusect  which  you  forwarded 
and  which  has  been  imported  into  your  State  upon  trees  from  Florida  is  the  common 
Purple  Scale  {Mytilaspis  citricola).  This  is  one  of  the  worst  of  the  Florida  scales, 
although  not  equaling  in  severity  of  its  attack  the  San  Jos6  Scale,  the  \Yhite  Scale, 
or  the  Red  Scale  of  California.  Its  eftects  in  extreme  cases  are  like  what  you  de- 
scribe. The  question  as  to  the  possible  spread  of  this  insect  in  California  is  one 
which  is  difficult  to  decide  without  absolute  experimentation.  I  am  familiar  with 
the  idea  that  has  been  frequently  expressed  that  these  scale  insects  die  out  after  the 
first  year  in  California,  but  should  be  inclined  to  doubt  it  were  it  not  for  the  fact 
that  while  this  insect  mnst  have  been  frequently  imported  it  has  never  taken  hold. 
It  is  kept  in  subjection  in  Florida  by  horticulturists  by  the  kerosene  emulsion  made 
according  to  the  Hubbard  formula,  a  copy  of  which  is  inclosed  on  a  separate  sheet. 
The  young  lice  begin  to  hatch  in  March. 

There  is  another  brood  in  July  and  a  third  in  September  or  October,  and  it  is  at 
the  time  of  the  hatching  of  the  eggs  and  the  migration  of  the  young  that  the  emul- 
sion is  applied  with  the  best  results.  Some  modification  of  the  life-history  of  the 
species  is  to  be  expected  if  it  establishes  itself  in  California.  The  rapidity  of  the 
spread  of  this  and  allied  species  can  be  gauged  by  that  of  any  scale-insect.  Unless 
assisted  artificially  it  is  slow  on  account  of  the  fact  that  the  female  is  wingless. 

I  think  there  is  no  cause  for  serious  alarm,  for  these  scales  are  handled  with  com- 
parative ease,  and  the  fact  that  they  have  not  already  established  themselves  in  Cal- 
ifornia is  somewhat  of  an  argument  against  their  accidental  colonization  in  that 
State.— [May  l5,  1890.] 

Another  letter. — I  spent  a  day  and  a  half  at  Riverside,  and  was  shown  around 
by  Dr.  Claflin,  the  horticultural  commissioner  for  that  district,  but  I  found  no  Florida 
scales,  except  on  some  orange  trees  planted  out  the  present  season.  They  have  the 
most  thorough  system  of  inspection  and  of  disinfection  of  any  I  ever  saw.  Dr.  Claflin 
informed  me  that  they  employ  eight  inspectors  at  a  salary  of  |3  per  day.  During  the 
past  two  years  every  plant,  shrub,  and  tree  growing  in  the  Riverside  district  has  been 
carefully  inspected,  and  whenever  a  scale  of  any  kind  was  found  prompt  measures  were 
at  once  taken  to  destroy  it.     When  only  a  few  scales  were  found  on  a  tree  the  twigs 
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or  branches  on  which  they  are  located  are  cut  out  and  burned,  but  if  the  scales  are 
quite  numerous  on  the  tree  the  trunk  of  the  tree  is  marked  with  chalk,  and  the  owner 
ot  the  tree  is  notified  to  spray  the  tree.  After  the  lapse  of  about  two  months  the 
trees  which  were  marked  are  again  carefully  inspected,  and  if  any  live  scales  are 
found  on  them  are  ordered  sprayed ;  and  this  warfare  is  kept  up  until  the  inspect- 
ors are  unable  to  find  a  single  living  scale.  I  was  informed  that  all  of  those  who 
had  been  requested  to  spray  their  trees  did  so  at  once,  everybody  being  anxious  to 
aid  the  inspectors  in  getting  rid  of  the  scales.  As  an  illustration  of  what  is  being 
accomplished  in  this  direction  I  may  mention  a  certain  orange  grove  some  twelve  or 
fourteen  years  old  in  which  at  the  first  inspection  about  forty  trees  were  found  to  be 
infested  with  scales,  whereas  at  the  last  inspection  scales  were  found  on  only  six  of 
the  trees. 

Such  results  as  this  are  encouraging  indeed,  and  indicate  what  well-directed  efforts, 
backed  by  public  opinion,  will  accomplish. — [D.  W.  Coquillett,  Los  Angeles,  Cal., 
May  9,  lr-90. 

The  Larva  of  the  Ox  Bot-fly. 

Regarding  Hypoderma  bovis  I  shall  read  the  account  of  the  discovery  of  Dr.  Cooper 
Curtice  with  great  attention.  If  I  understand  rightly  you  have  not  yet  developed 
the  imago,  and  the  i^oint  is  occurring  to  me  whether  it  lies  in  the  compass  of  possi- 
bility that  these  larvte  can  belong  to  Cuterebra  americana  Fab.  I  scarcely  like  to 
venture  even  to  suggest  this,  for  your  personalknowledgeof  this  genus  will  be  prob- 
ably just  in  inverse  ratio  to  my  ignorance,  but  looking  at  Brauer's  descriptions  and 
figure  oi  generic  type  of  larva',  the  idea  has  entered  my  mind. 

I  think  I  may  safely  say  that  the  form  of  attack  would  be  quite  abnormal  to  R. 
bovis  in  this  country.  As  the  point  is  of  so  much  interest  allow  me  to  submit  my  rea- 
sons to  you  from  about  six  years'  observations.  I  think  that  the  larva  penetrates  from 
the  exterior  to  its  location  beneath  the  hide,  because  I  have  found  an  excessively 
minute  channel  leading  down  from  the  outside  to  where  the  minute  larva  lay  below, 
and  when  I  squeezed  the  fragment,  blood  ran  up  this  channel,  but  I  did  not  see  any 
other  passage  from  the  torn  and  bloody  hole  in  which  the  minute  larva  lay.  Also  I 
found  a  channel  2>a»'^^i/ down  from  the  outside  occupied  at  the  lowest  part  by  what 
appeared  to  me  certainly  (though  too  much  crushed  for  me  to  say  it  was  so)  to  be  a 
larva.  I  have  uniformly,  so  far  as  I  can  remember,  found  the  H.  bovis  larvse  with  the 
caudal  extremity  uppermost,  and  their  extraordinary  powers  of  self-inflation,  and 
non-power  of  rejection  of  contents  to  tangible  extent  at  the  time  when  in  this  country 
they  are  forming  the  cell  by  pressure,  seems  to  me  to  account  for  this  part  of  the  effects 
of  their  presence.  *  *  * — [Eleanor  A.  Ormerod,  Torrington  House,  St.  Albans, 
England,  March  10,  1830. 

Reply. — In  reference  to  Dr.  Curtice's  discovery  in  relation  to  the  Hypoderma,  I  have 
little  to  say  beyond  what  I  stated  editorially  in  Insect  Life.  There  is  no  chance  of 
the  larva  which  he  refers  to  being  a  species  of  Cuterebra,  but  until  it  is  reared  we  can 
not  say  positively  that  it  can  not  be  another  species  of  Hypoderma,  though  the  chances 
are  all  against  this  even.  Dr.  Curtice  is  going  to  make  every  effort  to  rear  it,  but 
you  can,  from  the  very  nature  of  the  case,  see  how  difiScult,  if  not  impossible,  this  is. 
It  is  not  only  from  my  own  observations,  but  because  of  your  own  careful  researches, 
as  recorded,  that  I  have  felt  so  positive  that  the  very  normal  habit  of  Hypoderma 
bovis  larva  is  to  penetrate  from  the  exterior  of  the  skin  of  the  animal,  and  the  case 
observed  by  Dr.  Curtice  is,  in  my  judgment,  exceptional. — [May  1, 1890.] 

The  Fuchsia  Beetle. 

Will  you  be  so  kind  as  to  answer  a  question  for  uo  concerning  the  Fuchsia  Beetle  ? 
Would  there  likely  be  larvie  of  the  insect  in  the  ground  in  the  spot  where  the  beetle 
was  very  troublesome  last  year  on  fuchsia,  or  does  the  great  swarm  that  annually 
makes  its  appearance  come  from  some  other  locality  ? 
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We  are  going  to  try  growin;;  our  fuchsia  uuiler  a  wire  gauze  guard  this  summer 
and  wanted  information  on  the  above  point  before  we  located  the  bed  in  the  same 
spot  again. — [Ernest  Walker,  New  Albany,  Ind.,  May  17,  1890. 

Reply. — The  insect  which  you  know  as  the  fuchsia  beetle  (Graptodera  exapta)  feeds 
in  the  larval  state  upou  the  leaves  of  fire- weed  {ErechthUes  hieracifolia)  and  the 
Evening  Primrose  (CEnothera  biennis),  and  it  is  probable  that  the  swarms  which  attack 
your  fuchsias  have  developed  on  these  plants.  I  shall  be  interested  to  know  whether 
in  your  vicinity  (New  Albany)  either  of  these  plants  is  abundant.  Your  plan  for 
growing  fuchsias  under  wire  is  a  good  one. — [May  24,  1890.] 

Second  Letter. — Many  thanks  for  your  communication  of  24th;  the  information 
it  contains  will  be  of  great  value. 

The  Evening  Primrose  (CEnothera  biennis)  was  very  abundant  last  year  in  this  local- 
ity. One  field  that  had  been  under  cultivation  for  a  long  time  and  then  neglected  for 
a  season,  came  up  the  following  year  (which  was  the  summer  of  1889)  a  solid  mass 
(almost)  of  the  Primrose.  There  were  also  scattering  patches  of  the  Primrose  in 
fields  adjoining  our  nursery  grounds.  The  Fuchsia  Beetle  was  more  troublesome  last 
year  than  any  other  year  in  our  experience.  They,  in  spite  of  all  our  efforts,  staid 
with  us  almost  through  the  summer.  They  were  also  troublesome  in  private  gardens 
in  the  city— most  all  lost  their  plants  long  before  summer  was  over.  We  saved  a  few 
this  year.  The  fuchsia  sold  very  poorly  on  account  of  the  trouble  last  year.  The 
Fire-weed  (ErechthUes  hieracifolia)  I  have  not  yet  met  with  in  this  vicinity.— [Ernest 
Walker,  New  Albany,  Ind. ,  May  — ,  1890. 

Parasites  on  Datana  ministra. 

Mr.  Webster,  I  think,  only  saw  one-half  the  show,  as  told  in  his  notes  on  the  para- 
sitism of  the  larva  of  this  moth,  as  given  on  page  256,  of  Nos.  7  and  8,  Vol.  II  of  In- 
sect Life,  by  aTachina  Fly. 

In  all  cases  where  I  have  observed  the  Fly  ovipositing  in  the  larva  on  the  ground. 
Ichneumon  Wasps  were  ovipositing  in  them  on  the  trees. 

The  Ichneumon  would  deposit  one  egg  in  a  larva  on  the  tree,  when  it  would  flip  up 
and  drop  to  the  ground,  where  th.€  Tachina  Fly  would  meet  it  and  further  make  its. 
life  a  burden  to  it.  I  have  often  observed  the  same  actions  of  these  parasites  on  the 
larva  of  the  Datana  moth  when  feeding  on  the  foliage  of  the  apple.  I  never 
observed  the  Tachina  Fly  attack  the  larva  on  the  tree. 

Once  on  nearing  an  apple  tree  partially  defoliated  by  this  larva,  I  saw  a  Box  Land 
Turtle,  such  as  we  clod-hoppers  in  Illinois  called  '*  Terrapins,"  directly  under  the  clus- 
ter of  caterpillars,  which  an  Ichneumon  was  industriously  laying  her  eggs  in.  As  I 
neared  the  tree  I  saw  her  pierce  a  larva,  which  bounced  into  the  air  and  fell  to  the 
ground  near  the  Turtle's  head,  she  struck  two  or  three  more,  which  also  fell.  I  ex- 
pected to  see  the  Turtle  gather  them  in,  and  waited  quite  a  time  to  see  him  feed  on 
them,  as  he  seemed  to  be  there  with  that  intention. 

Thinking  that  my  proximity  was  intertering  with  his  lunch,  I  walked  directly 
away  and  came  up  carefully  behind  another  apple-tree  twenty  feet  away,  and  peeped 
through  the  foliage;  directly  the  Turtle  snapped  up  the  five  or  six  larvae  on  the 
ground,  and  then  gathered  in  others  the  instant  they  touched  the  ground. 

This  Land  Turtle  seems  to  be  quite  omnivorous;  they  feed  on  strawberries  vora- 
ciously.    The  above  is  the  only  case  observed  by  myself  of  its  feeding  on  insects. 

I  have  seen  a  large  black  wasp  sting  a  full-grown  Datana  larva,  which  paralyzed  it 
instantly,  and  then  carry  it  off  a  long  distance  over  the  ground,  and  bury  it  in  a  hole 
in  the  ground  which  she  had  already  dug;  two  days  after,  on  digging  it  up,  found 
she  had  laid  an  egg  under  it  which  was  not  yet  hatched.  The  caterpillar  seemed 
yet  to  have  life  and  some  motion,  as  if  in  a  comatose  condition. 

Luckily  but  very  few  Datana  larvae  escape  the  parasites ;  if  they  did  the  Black 
Walnut  and  Apple  could  hardly  be  grown,  for  they  defoliate  these  trees  at  the  most 
critical  period  of  the  year. 
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A  young  Apple-tree  entirely  defoliated  by  them  in  August  shows  no  visible  effects 
above  ground,  will  pass  the  winter ;  the  buds  will  swell  the  next  spring,  wither, 
and,  if  the  tree  is  taken  up,  it  will  be  found  to  have  no  live  roots  whatever;  and, 
curiously,  so  far  as  my  observation  goes,  the  smooth  form  of  the  Datana  larva  which 
feeds  on  the  Apple,  does  not  seem  to  be  as  liable  to  parasitism  as  the  hairy  form  that 
feeds  on  the  Black  Walnut,  and  the  Apple-tree  form  is  at  least  one-third  larger  when 
full-grown.— [D.B.Wier,  Petaluma,  Cal.,  May,  1S90. 

A  Tiueid  {Anaphora liopeanella  Clem.)  injuring  Indian  Corn. 

I  send  you  by  mail  specimens  of  larvse  that  are  injuring  the  young  plants  of  Indian 
Corn  to  a  great  extent  in  this  and  adjoining  States.  They  are  most  abundant  on  sod 
lands  of  first  year's  planting,  from  one  to  three  being  found  in  each  hill,  and  from  my 
first  observation  of  them  when  about  one  quarter  of  an  inch  long  up  to  IJ  inches  they 
live  in  burrows  lined  with  tine  filaments  of  silk-like  structure,  the  alley-ways  being 
often  as  deeiJ  as  4  or  5  inches  in  the  ground  and  2  or  3  long  on  the  surface.  When 
they  reach  a  hill  of  corn  they  surround  the  base  of  each  plant  with  a  fine  web  mixed 
with  earth  pellets,  building  it  up  to  the  lower  blade  which  they  slowly  eat  away. 
As  they  get  larger  they  eat  the  stripped  plant  to  the  ground.  They  are  shy,  retreat- 
ing to  the  bottom  of  their  burrows  on  the  least  noise.  If  half  a  dozen  are  placed  to- 
gether they  are  belligerent,  biting  each  other.  Their  color  is  light  brown,  not  striped, 
and  they  are  covered  with  a  thick  coat  of  microscopic  hairs,  finer  as  the  larvae  get 
ol  !er.  The  specimens  I  send  you  have  undergone  their  third  molt.  I  have  noticed 
them  liere  for  several  years,  but  not  in  injurious  numbers  till  the  present  season  in  this 
section.  1  am  feeding  a  number  of  them  so  as  to  get  the  perfect  insect  and  eggs  if 
possible.     Could  you  tell  me  what  they  are  and  something  of  their  life-history? 

The  present  summer  I  spent  on  the  heads  of  the  Saskatchewan  River  and  was  sur- 
prised to  see  the  great  number  of  Danais  archippus  in  the  month  of  September. 
Shrubs  and  small  trees  were  covered  with  them  in  countless  numbers.  In  the  cool 
(almost  frost)  of  the  evening  they  could  be  shaken  to  the  ground  in  a  helpless,  chilled 
condition,  but  became  lively  enough  when  the  sun  warmed  them  up.  The  Cree  and 
Blackfeet  Indians  say  the  wind  from  the  south  brings  them  there.  The  specimens  I 
send  are  in  chloroform,  which  shrinks  them  a  good  deal,  but  I  think  will  not  destroy 
their  distinctive  characteristics. — [John  C.  Andras,    Manchester,  111.,  May  22,  1888. 

Reply. — Your  letter  of  the  22d  iust.,  inclosing  specimens  of  larv;e  injuring 
Indian  Corn,  duly  received.  The  specimens  interest  me  very  much,  as  they  are  new  to 
science  in  the  role  of  corn-feeders.  They  belong  evidently  to  the  Tineid  genus 
Anaphora,  but  it  will  be  impossible  to  determine  the  species  without  rearing  the 
^dult.  I  trust  you  will  therefore  assist  us  by  sending  us  a  large  number  of  the  living 
larvte,  as  well  as  by  carrying  on  the  observations  which  you  mention  in  the  field. 
Your  observation  upon  Danais  archippus  is  very  interesting,  but  has  frequently  been 
made  before  (see  Vol.  Ill,  American  Entomologist). — [May  26,  1888.] 

Second  Letter. — I  send  you  by  mail  some  living  larvae,  but  fear  they  will  hardly  go 
through  alive.  I  have  had  some  difficulty  in  rearing  them  in  captivity,  as  they  seem  to 
need  the  covered  spun  retreat  into  the  ground  and  rather  solitary  habit.  Though  there 
may  be  a  dozen  destroying  a  hill  of  corn,  each  has  his  home,  and  on  the  least  disturb- 
ance retreats  to  the  lowest  depths  of  his  web-lined  burrow.  Their  hearing  is  acute; 
I  cannot  say  whether  by  aural  organs  ;  it  may  be  by  vibrations  of  the  ground  f  om 
walking  over  it ;  but  the  sound  of  a  light  step  will  cause  every  head  to  retreat  for 
several  feet  round.  Their  sight  is  good.  I  have  stood  perfectly  still  till  a  number 
round  me  would  be  eating,  when  with  the  lifting  of  a  hand  all  would  be  out  <f  sight 
in  an  instant.  They  feed  in  the  evening,  generally  after  6.  As  the  sun  goes  down 
those  that  have  their  home  a  short  distance  from  a  hill  of  corn  will  crawl  to  the  near- 
est stalk  and  begin  devouring  it  at  once.  As  they  increase  in  size  they  eat  only  next 
the  ground,  and  you  can  often  see  a  plant  6  inches  high  cut  down  in  the  early  stage. 
The  larvae  live  on  the  small  leaves  and  do  not  cut  the  stem  of  the  corn.     In  locomo- 
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tion  they  travel  equally  well  backward  or  forward.  As  to  the  damage  done  by  these 
larv£B  it  far  exceeds,  ou  new-plowed  meadow-land,  any  pest  that  has  visited  this  sec- 
tion for  several  years. 

I  visited  80  acres  of  corn  yesterday  afternoon  that  had  been  plowed  once — corn  aboat 
4  to  G  inches  high,  that  in  a  few  days  will  be  destroyed  ;  there  were  from  1  to  20  larvae 
in  every  hill  and  its  vicinity.  The  second  year  from  meadow  is  not  entirely  exempt 
from  these  pests,  but  ou  older  plowed  lands  I  do  not  find  it.  Of  the  enemies  of  the 
larva}  I  find  birds,  the  Crow,  Black-bird  and  the  Thrush,  near  hedges  busy.  Ants 
are  busy  destroying  and  driving  the  larvae  from  their  retreats.  There  may  be  two 
broods  up  to  the  present  time  as  I  find  a  few  larvae  not  over  one-half  an  inch  long  that 
have  only  moulted  once.  After  each  change  the  larva  comes  out  less  hairy.  My  first 
observations  began  about  April  10.  My  first  captures  of  them  when  larva;  were  about 
one-fourth  of  an  inch  long,  and  feeding  entirely  on  the  leaf  of  the  early  corn,  cutting 
it  in  small  holes.  These  larvae  never  drag  the  cut-ofi^  leaf  or  plant  into  their  retreat  as 
the  cut-worm  does,  but  farmers  attribute  all  the  present  destruction  of  corn  to  the 
corn  "  cut- worm  "  which  has  nothing  to  do  with  it.  As  soon  as  the  larva  changes  into 
the  pupa  state  I  will  send  you  some  by  mail  so  as  to  reach  you  safely.  A  very  dry 
autumn  and  continued  cold  winter  has  been  favorable  for  all  insect  life.  *  *  * — 
[JohnC.  Audras,  Manchester,  111.,  May  30,  1888. 

Second  reply. — Letter  and  specimens  acknowledged,  and  the  latter  determined  to 
be  Anaphora  popeanella  Clem. 


GENERAL    NOTES. 

EFFECTS   OF   LONDON   PURPLE   ON  FOLIAGE. 

Our  esteemed  correspondent,  Mr.  J.  Lather  Bowers,  of  Herndon,  Va., 
after  considerable  experience,  makes  the  following  estimate  of  the 
strength  of  solutions  of  London  purple  which  different  trees  and  shrubs 
can  endure  while  in  bhom  without  injury :  Plums,  English  varieties,  1 
pound  of  London  purple  to  160  gallons  of  water  ;  apples  and  raspber- 
ries the  same  proportions ;  apricots,  1  pound  to  200  gallons ;  cherries, 
1  pound  to  250  gallons ;  peaches,  1  pound  to  300  gallons.  Mr.  Bowers 
further  states  that  he  has  discarded  Paris  green  and  will  always  use 
London  purple  in  future. 

THE    TULIP-TREE   SCALE-INSECT. 

The  Rural  New  Yorker  of  May  10, 1890,  contained  a  little  editorial  no- 
tice of  the  damage  done  by  Lecanium  tuUpiferce  Cook  with  a  rough  figure 
of  an  infested  limb.  The  tulip  trees  upon  the  Rural  Grounds  are  said 
to  be  "  now  so  disfigured  by  this  disgusting  insect  that  they  will  have 
to  be  destroyed.  The  branches  are  covered  with  the  scales  which  resem- 
ble so  many  chronic  sores.  The  infested  branches  first  turn  black,  as  if 
scorched  by  tire,  and  then  die."  The  editorial  mention  concludes  with 
the  statement : 

There  is  practically  no  way  of  fighting  this  insect.  The  kerosene  emulsion,  if  ap- 
plied at  the  right  time,  and  at  repeated  intervals  during  two  or  three  weeks,  would, 
no  doubt,  alford  a  temporary  relief. 
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This,  it  strikes  us,  is  a  very  unsatisfactory  way  ofdisniissiug  the  rem- 
edy question  aud  we  feel  assured  that  a  thorough  treatment  with  the 
kerosene  emulsion  at  the  time  when  the  young  lice  are  hatching  will 
prevent  the  spread  of  the  insects  and  result  in  the  recovery  of  the  trees. 

A  NEW  ENEMY   TO   RYE. 

An  entirely  new  aud  very  injurious  enemy  to  the  Rye  crop  made  its 
appearance  in  1887  in  St.  Mary's  County,  Md.  We  have  never  pub- 
lished any  account  of  it,  awaiting  its  re-appearance.  It  has  not,  how- 
ever, since  been  seen,  and  as  the  matter  is  of  considerable  interest  we 
present  this  note.  The  pest  was  a  small,  active,  rather  hairy  caterpillar 
which  confined  its  attacks  entirely  to  the  heads  of  the  grain.  Mr.  G.  F. 
Dyer, of  Leonardtown,  to  whom  we  were  indebted  for  the  specimens, 
wrote  that  he  had  20  acres  of  rye  from  which  he  expected  to  harvest 
from  18  to  20  bushels  per  acre,  but  that  the  crop  was  entirely  destroyed 
and  was  not  worth  harvesting  except  for  the  straw.  He  had  about  20 
acres  of  wheat  in  the  same  field  but  this  crop  was  not  touched.  The 
field  in  question  was  not  in  cultivation  last  year,  but  in  1885  was  planted 
with  corn  and  tobacco.  The  larva  is  small  measuring  but  a  trifle  more 
than  a  quarter  of  an  inch  in  length  when  full  grown.  It  is  yellowish  in 
color  and  is  marked  with  two  broad  brown  bauds  down  the  back,  and 
two  narrower  ones  nearer  the  sides.  The  back  is  also  furnished  with  a 
number  of  large  yellowish  warts,  six  to  each  joint,  from  each  of  which 
comes  a  bunch  of  stiff  hairs. 

The  work  of  the  larva  is  ver  y  thorough.  Nearly  every  grain  is  bored 
into  by  a  circular  hole  through  its  sheath  and  the  contents  eaten  out 
more  or  less  completely.  Mr.  Dyer  counted  as  many  as  seven  larvse 
upon  a  single  head  and  each  larva  must  destroy  a  number  of  grains  in 
the  course  of  its  growth.  Before  transforming  to  pupa  the  larva  spins 
for  itself  a  moderately  strong  silken  cocoon,  covering  it  with  spiny  bits 
of  the  seed  sheaths  and  attaches  it  to  the  head  of  the  grain.  It  re- 
mains in  the  pupa  state  not  more  than  a  week  or  ten  days,  when  the 
adult  insect,  a  small  white  moth  slightly  marked  with  slate-color  to 
wards  the  tip  of  the  wings,  emerges.  The  adult  is  a  species  of  the  in 
teresting  genus  Nola,  and  is  closely  related  to  iVoto  sorghiella  Riley 
described  in  the  annual  report  of  the  Entomologist  (Rep.  Dept.  Agr. 
1881-'82,  pp.  187-189),  and  which  was  reared  from  Sorghum  from  Ala 
bama. 

The  habits  of  this  insect,  so  far  as  learned,  render  it  easy  to  subdue, 
as  it  spun  its  cocoons  and  transformed  with  considerable  regularity  just 
at  the  time  of  harvest.  We  therefore  advised  Mr.  Dyer  to  thresh  his 
grain  immediately  after  harvest,  for  if  this  course  were  followed  the 
helpless  pupae  attached  to  the  heads  would  be  crushed  and  the  next 
generation  of  the  insect  would  be  practically  "  nipped  in  the  bud." 

From  the  fact  that  the  land  was  not  cultivated  the  previous  season 
it  becomes  probable  that  the  normal  food  of  this  insect  is  some  unculti- 
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vated  plant,  and  that  this  damagre  to  rye  is  to  a  great  extent  abnormal. 
'Ihe  very  thoroughness  with  which  Mr.  Dyer  carried  out  our  recommenda- 
tions probably  accounts  for  the  subsequent  non-appearance  of  the  insect. 

SOME   CASES  OF   AUSTRALIAN   SPIDER  BITES. 

The  following  cases  have  been  kindly  collected  and  sent  to  us  by  Mr. 
C.  O.  Montrose,  of  Melbourne  : 

A  Rutherglen  exchange  states  that  a  lad  named  Thomas  Johnson,  18  years  of  age, 
was  bitten  by  a  spider  last  Tuesday  morning  while  putting  his  hand  into  a  bag  for 
fowl  feed.  The  insect  had,  according  to  the  lad's  account,  apparently  been  knocked 
down  with  his  web  when  he  moved  the  bag.  It  seems  to  have  got  underneath  his 
shirt  at  the  neck  and  dropped  down  to  the  waist,  where  it  inflicted  two  bites.  He  did 
not  notice  these  much.  But  it  then  got  into  his  sleeve  and  bit  him  on  the  elbow. 
Most  excruciating  pain  and  sickness  immediately  succeeded,  and  he  pluckily  pro- 
cured a  horse  and  rode  into  Co'owa,  occupying  only  two  and  one  half  hours  in  cover- 
ing 30  miles.  On  arrival  at  the  Newmarket  Hotel  he  was  foaming  at  the  mouth  and 
most  violent  in  his  behavior.  He  offered  the  most  strenuous  resistance  to  being  se- 
cured, but  was  at  length  overcome.  Dr.  Lang  was  called  in  and  for  a  time  the 
patient's  chances  hung  in  the  balance  between  life  and  death,  but  the  treatment  ulti- 
mately prevailed,  and  he  was  moving  about  on  Wednesday. — Melbourne  Herald,  Jan- 
uary 11,1890. 

Another  case  of  serious  results  from  the  bite  of  a  spider  is  reported.  Mr.  Joseph 
Chicken,  proprietor  of  the  Netherby  Mills,  Corowa,  was  bitten  by  a  spider  near  the 
top  of  the  thigh.  He  thought  little  of  the  occurrence  at  the  time,  and  mounting  his 
horse  commenced  to  ride  out  of  town.  He  had  not  proceeded  far,  however,  when 
the  pain  arising  from  the  slight  wound  became  very  severe,  indeed,  and  after  endur- 
ing it  for  a  few  hours  Mr.  Chicken  had  to  return  home.  He  passed  a  terrible  night. 
The  pain  extended  to  the  extremities,  and  the  patient  was  in  a  most  feverish  state. 
Under  medical  care  he  is  now  recovering. — Melhourne  Herald,  January  18,  1890. 

Mr.  M'Donald,  of  Corowa,  manager  of  Goonambil,  was  last  week  bitten  by  a 
spider  of  the  red  and  black  species,  and  for  two  days  suffered  severely.  Mr.  W. 
Squires  and  Mr.  Geo.  Parkin  have  both  been  laid  up  suffering  from  the  same  cause. 
Other  cases  are  reported  from  different  parts  of  this  district. — Toicn  and  Country  Journal 
(Sydney),  February  8,  1890. 

Mr.  Giles,  one  of  our  farmers  here,  was  bitten  by  a  black  spider  in  the  palm  of  the 
right  hand.  The  bite  assumed  such  bad  poisonous  symptoms  that  he  had  to  seek 
medical  aid.  We  are  glad  to  say  that  he  is  now  getting  right  again.— Minyih,  Vic- 
toria. 

THE   NEW   VINE   PEST   IN  NEW   SOUTH   WALES. 

We  have  noticed  many  accounts  in  the  Australian  newspapers  of  the 
occurrence  in  great  numbers  of  the  new  jjest  to  the  vine,  mentioned  on 
p.  381  of  vol.  ii.  It  has  been  determined  by  Mr.  Skuse  as  a  species  of 
Phytocoris,  and  extensive  experiments  have  been  made  under  the  dir- 
ection of  the  Government  entomologist,  Mr.  French,  with  the  result 
that  benzole  strong  proved  to  be  the  most  efficacious  remedy.  An 
emulsion  of  this  substance  has  not  been  made,  but  one  part  is  mixed 
with  a  similar  quantity  of  water  and  violently  agitated  to  keep  mixed. 
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In  this  proportiou  it  does  no  injury  to  the  foliage  and  instantly  destroys 
every  bus:  which  it  touches. 

BARBADOES   SUGAR  CANE   MITES. 

In  Bulletin  No.  40  of  the  Eoyal  Kew  Gardens  (April,  1890)  Mr.  A.  D. 
Michael  reports  upon  the  mites  found  on  samples  of  diseased  sugar-cane 
sent  from  Barbadoes  by  Mr.  John  R.  Bovell,  superintendent  of  the 
Dodd's  Botanical  Station.  According  to  Mr.  Bovell,  cane  affected  with 
mites  yields  only  one  ton  of  sugar  per  acre  as  against  three  tons  per 
acre  from  healthy  cane  grown  on  the  same  estates  under  the  same  con- 
ditions. Mr.  Michael  found  upon  the  canes  four  classes  of  mites,  viz: 
(1)  Histiostoma  rostroserrafus,  a  follower  of  decay.  (2)  Several  imma- 
ture Gamasids,  predaceous  species.  (3 )  Damceus  or  Notaspis  sp.,  in  small 
numbers  only.  (4)  Two  species  of  Tarsonymus,  the  larger  of  the  two 
being  identical  with  the  species  found  by  Dr.  Bancroft  destroying  sugar- 
cane in  Queensland.  For  this  is  proposed  the  name  Tarsonymus  han- 
erofti.    This  is  the  principal  enemy. 

As  remedies  Mr.  Michael  recommends  Dr.  Bancroft's  plan  of  steep- 
ing the  canes  before  planting  for  twenty-four  hours  in  a  solution  of  1 
pound  carbolic  acid  to  100  gallons  of  water,  and  suggests  the  use  of  a 
mixture  of  powdered  sulphur  in  soap  and  water.  This  application 
should  be  made  two  or  three  times  at  intervals  of  a  fortnight.  Burning 
the  debris  is  also  recommended. 

A  REMEDY  FOR  CABBAGE  WORMS. 

Mr.  A.  S.  Fuller,  agricultural  editor  of  the  New  York  Sun^  finds  that 
the  following  treatment  deters  the  Cabbage  Worm  : 

Two  quarts  of  coal-tar  are  put  into  an  open  vessel,  which  is  set  in  the  bottom  of 
a  barrel,  and  the  barrel  is  filled  with  water.  In  forty-eight  hours  the  water  is  im- 
pregnated with  the  odor  of  the  tar,  although  tar  is  not  dissolved  in  it.  The  water 
is  then  sprinkled  abundantly  on  the  cabbages,  and  the  odor  penetrates  every  por- 
tion of  the  head,  killing  or  driving  away  the  worms.  As  the  water  evaporates,  no 
stain  or  odor  remains  on  the  cabbage.  The  same  quantity  of  coal-tar  can  be  made  to 
impregnate  several  successive  barrels  of  water. 

LONDON  PURPLE. 

The  Gardeners^  Chronicle  of  February  15,  1889,  published  an  article 
under  this  caption  which  shows  that  London  purple  is  less  known  in  Lon- 
don perhaps  than  in  any  other  place.  Spraying  with  this  substance 
having  been  urged  in  this  journal,  some  of  its  correspondents  wrote  to 
inquire  what  it  was  and  where  it  could  be  had.  The  editors  surmised 
it  to  bean  arsenical  preparation,  and  weresure  that  they  could  find  re- 
ferences to  it  in  any  authorized  dictionary  of  chemistry  or  j)harmacy. 
They  were  disappointed,  however,  and  then  applied  to  chemical  authori- 
ties, "to  scientific  chemists  of  high  repute,  to  manufacturing  chemists, 
pharmacists,  but  all  to  no  avail.  Finally  Mr.  Holmes,  of  the  Pharma- 
2902— No.  1 3 
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ceutical  Society,  furuisbedthe  desired  iuformatiou.  In  the  meanwhile, 
however,  finding  that  in  London  they  could  get  no  infoi;matiou  as  to  Lon- 
don purple,  they  tried  London,  Canada,  and  finally  wrote  to  us  in  Wash- 
ington. The  morals  which  they  draw  from  the  story  are  that  manu- 
facturers should  advertise  in  the  Gardeners^  Chronicle,  and  the  popular 
names  are  "  time-wasting,  trouble-giving,  and  truth  concealing." 

A  LITTLE-USED  BIBLIOGRAPHY. 

It  is  unnecessary  to  call  the  attention  of  entomologists  to  the  im- 
portance of  such  comprehensive  bibliographies  as  the  Zoological  Record, 
the  Zoologischer  Jahresbericht  and  the  Berichte  iiber  die  Leistungen  auf 
dem  Gebiet  der  Entomologie.  Every  working  entomologist  who  desires  to 
keep  abreast  with  the  current  literature  must  have  them  all  or  at  least 
one  of  them.  It  is,  however,  not  generally  known  that  the  German 
Botanical  Record  {Bota  lischer  Jahresbericht)  also  contains  an  entomo- 
logical chapter,  viz,  on  insect  injury  to  i>lants,  including  galls  and  plant 
deformations  caused  by  insects.  The  literature  on  the  latter  subject  is 
here  more  fully  treated  than  in  the  Zoological  Eecords,  but  largely 
from  the  botanical  stand-point.  The  entomological  editor  is  now  the 
well-known  Hymenopterist,  Prof.  K.  W.  von  Dalla  Torre,  of  Innsbruck, 
Austria. 

NEW  GENERA  AND   SPECIES   OF   PHYCITID^. 

At  the  meeting  of  the  French  Entomological  Society,  held  January  8, 
1890,  Mons.  E.  Ragouot  presented  the  descriptions  of  the  following  new 
genera  and  species  of  North  American  Phycitidce:  {Ami.  Soc.  Ent.  France 
1890,  Bull,  des  seances,  pp.  vii-viii) ;  Ulophora  n.  g.,  type ;  U.  groteii  n. 
sp.  from  North  Carolina.  (To  this  genus  belongs ilfj/^/o/s  guarinella  Zeller 
from  Columbia);  Glyptocera  n.  g.,  type:  Ephestia  consofermeZto  Zeller ; 
Laodamia,  n.  g.,  type:  Pempelia  foecella  Zeller;  Lcetilia,  n.  g.,  type: 
Dakruma  coccidivora  Comstock. 

A   SOCIAL   PAPILIO   LARVA. 

None  of  our  North  American  species  of  Papilio  can  be  called  social 
in  the  larva  state,  and  even  when  they  are  abundant  on  one  particular 
tree,  e.  g.,  the  larvae  of  P.  crespbontes  on  a  young  Orange  tree  or  on 
a  Prickly  Ash,  they  are  not  social  since  it  is  evident  that  they  do  not 
care  for  the  company  of  eiich  other.  It  is  rather  strange,  therefore, 
that  in  a  species  from  Cuba  {Papilio  oxynius  Hiibn.),  the  larvje  should 
be  social.  Dr.  P.  Gundlach,  the  venerable  explorer  of  the  Cuban 
fauna,  has  already  recorded  this  fact  in  his  contributions  to  the  Cuban 
Entomology,  but  he  has  corroborated  his  former  observations  by  recent 
experience  communicated  in  a  letter  to  Mr.  E.  G.  Honrath  (Berl.  Ent. 
Zeits.,  V.  33,  1890,  p.  (8)  ).  It  appears  that  the  larv»  of  this  Papilio 
feed  at  night  on  a  species  of  Xanthoxylum  (Prickly  Ash),  but  during 
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the  day  they  are  found  huddled  close  together  on  the  lower  part  of  the 
trunk  in  large  companies,  fifty-six  specimens  and  more  having  beeui 
counted  in  a  single  flock,  all  with  the  heads  turned  in  the  same  direc- 
tion. Doctor  Gundlach  speaks  only  of  the  more  mature  larva  and  leaves 
us  in  doubt  about  the  mode  of  oviposition  and  habits  of  the  young 
larva.  Pupation  does  not  seem  to  take  place  on  the  trunk,  for  a  large 
number  of  full-grown  larvte  purposely  left  on  the  trunk  of  a  particular 
tree  were  entirely  lost  sight  of. 

BEMARKABLE   CASE   OF   RETARDATION. 

Dr.  A.  Speyer  relates  (Stett.  Entom.  Zeit.,  3  888,  p.  203)  that  of  two 
larvte  of  Bomhyx  (Oastropacha)  lanestris,  collected  in  June,  1882,  and 
which  pupated  shortly  afterwards,  the  one  did  not  produce  the  imago 
until  April  4,  1887,  after  a  pupal  rest  of  five  years.  He  now  informs  us 
(1.  c,  1880,  p.  140)  that  the  other  pupa  produced  the  imago  two  years 
later,  on  April  9, 1889.  It  had  thus  been  in  the  pupa  stage  seven  years. 
In  this  particular  species  of  Bombycids  retardation  in  development  has 
frequently  been  observed,  specimens  often  remaining  two  years  in  the 
pupa  stage,  and  Dr.  Speyer  had  previously  noted  retardation  of  three 
and  four  years  duration.  The  remarkable  thing  in  these  five  and  seven 
years'  instances  of  retardation  is  that  the  imagos  were  not  inferior  in 
size  to  those  hatched  after  a  normal  pupal  rest  of  one  year. 

AN  IMPORTANT  WORK  ON  EUROPEAN  GRAPE-INSECTS. 

Professor  Valery  Mayet's  work,  "  Les  Insectes  de  la  Vigne"  (Paris, 
1890),  to  which  has  just  been  awarded  the  Dollfus  prize  by  the  French 
Entomological  Society,  forms  a  stately  volume  of  470  pages,  with 
eighty-one  figures  in  the  text,  and  five  plates  (four  of  them  colored), 
and  is  the  most  noteworthy  recent  publication  in  tbe  domain  of  eco- 
nomic entomology.  To  the  entomologist,  as  well  as  to  the  viueyardist, 
this  work  will  for  a  long  time  remain  a  reliable  source  for  the  study  of 
the  economy  of  all  insects  injurious  to  the  grapevine. 

The  Grape  Phylloxera  naturally  claims  most  attention  of  all  grape- 
insects,  nearly  120  pages  or  about  one-fourth  of  the  whole  work  being 
devoted  to  it,  the  bibliography  alone  occupying  nearly  17  pages,  and 
the  chapter  on  remedies  and  modes  of  prevention  (very  fully  illustrated) 
50  pages.  A  full  enumeration  of  tlie  insects  treated  by  Professor 
Mayet  would  occupy  too  much  space,  but  would  be  of  great  interest  if 
placed  side  by  side  with  the  insects  injurious  to  the  grape-vine  in  our 
own  country.  The  insects  infesting  grape-vines  in  Europe  are  as  follows, 
distributed  among  the  various  orders:  Diptera,  one  species;  Homop 
iera,  thirteen  species  (three  Coccidw,  two  A])hidid(v,  one  Fulgoridce,  four 
Cicadidce);  Heteroptera,  six  species;  Lepidoptera,  seventeen  species 
(twenty-two  species  have  been  observed  in  fact  but  five  have  never 
proved  to  be  injurious  to  any  extent) ;  Neuroptera,  one  species;  Ortho- 
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ptera,  six  species;  Coleoptera,  forty  species  (out  of  a  much  larger  number 
actually  observed  to  feed  oq  grape-vine) ;  Hymenoptera,  two  species. 
In  the  Appendix  are  further  mentioned :  Thysanura,  one  species  (hardly 
injurious),  and  Thysanoptera,  two  species. 

DERMESTID  BEETLES   INFESTING  MUSEUMS. 

TrogodermainsulareChevTolat,  a  Dermestid  beetle  originally  described 
from  Cuba,  has  lately  been  found  by  Mr.  H.  Lucas*  at  the  Museum  of 
the  Jardin  des  Plantes  at  Paris,  France,  infesting  insect  collections  re- 
ceived from  Panama,  the  injury  done  by  the  larvjie  being  very  serious. 
We  presume  Mr.  Lucas  has  at  once  t-iken  steps  to  exterminate  this 
pest  in  his  boxes,  and  that  we  are  thus  prevented  from  ascertaining 
whether  or  not  this  American  insect  would  have  become  naturalized  in 
Europe. 

While  it  is  true  that  by  the  general  watchfulness  on  the  part  of  the 
owners  and  keepers  of  collections  the  distribution  of  these  museum  jjests 
is  largely  prevented,  it  must  be  remembered  that  these  Dermestids  are 
not  only  found  in  collections  but  also  feed  on  the  bodies  of  dead  flies, 
spiders  and  other  insects  in  the  dark  corners  of  our  rooms,  under  fur- 
niture, etc.,  and  that  they  should  find,  therefore,  no  difficulty  in  spreading 
from  house  to  house,  from  city  to  cit^',  and  finally  from  one  continent  to 
another.  But  this  is  only  correct  regarding  a.  portion  of  the  species, 
Dermestes  lardarius  has,  together  with  other  species  of  the  same  genus, 
become  cosmopolitan  in  distribution  and  the  same  may  be  said  of 
Anthrenns  varius  and  Attagenus  piceusA  On  the  other  hand,  Anthrenus 
scropJmlarice,  the  best  known  museum  pest  in  Europe,  is  entirely  un- 
known in  American  collections  of  insects  and  other  objects  of  natura 
history.  It  is  well  known  that  this  species  has  been  imported  of  late 
years  into  the  northeastern  part  of  the  country  where  it  is  greatly  inju- 
rious to  carpets,  but  for  some  reason  or  another  it  seems  to  be  unable 
to  extend  its  range  southwards  and  even  makes  slow  or  no  progress 
westward.  Our  own  most  destructive  museum  pest,  Trogoderma 
tarsale,  has  never  established  itself  in  Europe  where  it  is  replaced  by 
T.  versicolor. 

The  Chilian  Eurhopalus  variegatus  has  to  our  knowledge  never  been 
found  elsewhere.  In  the  American  Naturalist  (v.  10,  1882,  p.  826)  Pro- 
fessor Riley  called  attention  to  the  fact  that  Perimegatoma  variegatum 
infests  insect  collections  in  California,  but  in  spite  of  the  lively  inter- 

*Aunales  Soc.  Ent.  France,  1889,  p.  cxl ;  description  of  larva  and  pupa  by  the 
same  author,  1.  c,  p.  cox. 

t  This  last  named  species  is  of  late  years  decidedly  increasing  in  numbers  and  de- 
structive powers  in  Washiugtou,  D.  C.  The  larvaj  have  repeatedly  been  found  in  insect 
boxes  which  were  not  quite  tight,  but  fortunately  they  are  larger  and  more  cylin- 
drical than  those  of  Anthrenus  or  Trogoderma  and  unable,  therefore,  to  enter  the  box 
through  a  verj'  small  crack.  Moreover  they  feed  only  externally  on  insects  and  do 
not  enter  their  bodies  as  is  the  custom  with  Anthrenus  and  Trogoderma.  As  a  house- 
hold pest  they  injure  carpets  in  the  same  way  as  Anthrenus  scrophularice. 


35 

course  betweeu  the  entomologists  of  the  Pacific  and  Atlantic  slopes  it 
has  never  been  found  in  the  Eastern  States. 

From  these  facts  it  would  seem  that  the  apparent  facilities  for  the 
spread  of  these  Dermestids  are  counteracted,  or  at  least  greatly  inter- 
fered with  by  the  intricate  natural  laws  which  govern  the  distribution 
of  animated  beings. — E.  A.  S. 

CERAMBYCID   LARV^   OCCASIONALLY  BENEFICIAL. 

Certain  cerambycidlarvse  (Leptostylus  and  Hi/perplatys)  have  been  ob- 
served by  Mr.  Schwarz  {Proc.  Ent.  Soc.  of  Washington,  v.  1,  p.  165)  to 
destroy  the  larvse  of  Scolytid  beetles  by  running  their  own  galleries 
through  the  colonies  of  the  Scoly  tids.  A  similar  instance  is  recently  re- 
ported by  Professor  Altum,  of  the  Forestry  Academy  at  Eberswalde, 
Germany  {Zeitschrift  fur  Forst-  und  Jagdivesen,  v,  22,  1890,  p.  55).  Ini 
consequence  of  the  favorable  weather  of  1889  the  larvte  of  Lamia  (Acan- 
thocinus)  cedilis  were  very  common  and  worked  so  vigorously  under  the 
bark  of  felled  pine  trees  that  they  crowded  out  and  killed  the  half- grown 
larvoe  of  a  Scolytid,  Hylesinus  ligniperda,  which  infested  the  same  logs. 

DIMORPHIC   FEMALES   OF  BUTTERFLIES. 

rt  is  a  well  known  fact  that  in  certain  Diurnal  Lepidoptera  the  male 
sex  is  constant  in  coloration  while  the  female  appears  in  two  forms,  one 
being  similar  in  coloration  to  the  male,  the  other  considerably  different 
therefrom.  An  instance  of  this  class  is  our  Papilioturnus.  In  other 
cases  of  female  dimorphism  the  form  resembling  the  male  is  wanting,  as 
is  the  case  in  our  Argynnis  diana.  Mr.  Charles  Uberthiir  now  advances 
the  question  {Ann.  ISoc.  Ent.  France,  1889,  Bull.,  p.  ccxxxv)  whether  in 
this  latter  case  the  form  corresponding  in  coloration  with  the  male  should 
not  always  exist.  He  believes  that  in  these  polymorphic  species  the 
original  form  of  female  was  of  the  same  coloration  as  the  male,  and  the 
aberrant  form  developed  subsequently  and  gradually.  As  a  proof  of 
this  hypothesis  he  communicates  an  interesting  recent  discovery. 
Argynnis  niplie  is  an  old  and  common  species  enjoying  a  remarkably 
extended  range,  since  it  occurs  in  Abyssinia,  India,  China,  on  the 
Philippine  Islands,  and  Java.  From  all  these  widely  distant  locali- 
ties the  female  of  this  species  was  hitherto  known  only  in  a  form 
strikingly  different  from  the  male.  Quite  recently,  however,  Mr.  Ober- 
thiir  received  from  a  place  in  southern  Hiudoostan  bearing  the  attrac- 
tive name  of  Trichinopolis,  specimens  which  prove  that  in  this  particular 
locality  the  female  of  A.  niplie  differs  no  more  from  the  male  than  in 
most  other  species  of  Argynnis.  Does  Mr.  Oberthiir's  hypothesis  hold 
true  in  all  cases,  and  should  we  really  expect  to  find  in  our  A.  diana, 
females  which  correspond  in  coloration  with  the  male  ? 

AN  IMPROVED   INSECT   LIME. 

'     Quite  a  large  number  of  periodicals  are  devoted  in  Germany  to  the 
various  branches  of  scientific  forest  culture  and  contain  not  infre- 
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quently  entomological  articles  of  considerable  economic  interest  written 
by  competent  authorities  and  observ^ers.  Since  these  periodicals  are  but 
little  read  in  this  country  our  entomologists  know  of  the  existence  of 
these  articles  only  when  they  are  collated  in  general  and  more"  accessi- 
ble works  on  forestry  insects,  e.  g.,  the  well-known  works  by  Ratzeburg, 
Altum,  Eichhoff,  Judeich  and  Nitzsche,  etc.  Through  the  kindness  of 
Prof.  B.  Fi.  Fernow,  chief  of  the  forestry  division  of  the  U.  S.  Depart- 
ment of  Agriculture,  we  have  before  us  the  more  recent  numbers  of 
one  of  these  periodicals,  the  Zeitschrift  filr  Worst-  und  Jagdwesen  [BerVm, 
Julius  Springer)  for  1889  and  1890,*  from  which  the  following  note  is 
taken : 

In  comparison  with  the  tar  rings  employed  here  to  prevent  injurious 
caterpillars  from  ascending  trees,  the  rings  of  adhesive  lime,  of  late  years 
largely  used  by  the  German  foresters,  appear  to  be  greatly  superior  in 
«very  respect.  The  lime  is  manufactured  by  two  firms,  L.  Pohlboru, 
Berlin,  and  Schindler  &  Mitzell,  Stettin,  both  kinds  appearing  to  be  of 
the  same  quality.  We  are  not  told  of  what  material  this  lime  is  made, 
but  it  probably  largely  consists  of  boiled  linseed-oil  (birds'  lime.)  It  is 
not  in  the  least  injurious  to  the  trees  and  its  superiority  over  tar  be- 
comes at  once  apparent  from  its  long  effectiveness,  since  rings  applied 
in  early  spring  retain  their  adhesive  power  till  late  in  the  fall.  The 
lime  as  now  used  is  of  the  consistency  of  green  soap,  so  that  it  has  to 
be  smeared  on  and  can  not  well  be  painted  on  the  trees.  To  facili- 
tate this  operation  a  simple  wooden  implement  consisting  of  two  pieces 
is  used  ;  a  saving  of  material  is  thereby  effected,  and  the  rings  can  be 
made  of  even  width  and  thickness.  The  cost  of  this  lime  is,  in  Germany, 
$4.25  per  hundred  kilograms  (50  pounds),  including  freight  to  somedis 
tance.     In  an  experiment  on  a  large  scale  made  in  1888,  rings  30  milli- 

*  The  following  is  a  list  of  the  entomological  papers  in  the  volumes  for  1889  and 
18^0  (so  far  as  published)  of  this  periodical,  the  translations  of  the  titles  not  being 
verbatim : 

Contributions  to  the  life  history  of  and  the  mode  of  warfare  against  Bomhyx  pini. 
By  Professor  Altum,  1889,  pp.  39-47. 

The  destruction  of  Orgyia  pudibunda.     By  Professor  Altum,  1889,  pp.  166-169. 

Contributions  to  the  life  history  of  certain  species  of  Lyda  {Tenthredinidw).  By 
Dr.  Karl  Eckstein,  1889,  pp.  210-218. 

Experimental  application  of  lime  rings  for  preventing  injury  by  Orgyia  pudibunda. 
By  W.  Boden,  1889,  pp.  219-222. 

Tcnthredo  cingfMiaie  Fabr.,  a  "  deceptive"  Saw- dy.  By  Professor  Altum,  1?'89,  pp. 
271-274. 

Grapholitha  strobilella  L.     By  H.  Gerike,  1889,  pp.  321-326. 

The  banded  Pine  Geometrid  {Ellopia  fasciaria  L.)  By  Professor  Altum,  1889,  pp. 
403-408. 

The  Winter  Geometrids.     By  Professor  Altum,  1889,  pp.  641-647. 

The  mode  of  feeding  in  the  Pine  Bombyx,  the  Pine  Noctua,  and  the  Pine  Saw-flies. 
By  Professor  Altum,  1890,  pp.  81-82. 

The  new  Pine  Geometrid  {Ellopia  prosapiaria  L.)     By  Borgmann,  1890,  pp.  141-14.'!. 

The  Basket- Willow  Leaf-beetle  {Chrjsomela  vulgaiissima).  By  Dr.  Karl  Eckstein, 
1890,  pp.  145-148. 
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meters  iu  width  and  4  millimeters  in  thickness  were  applied  to  885  trees 
of  an  average  diameter  of  18  centimeters,  at  a  total  cost  of  27.40  marks 
(about  $G.80)  iucludiug  labor.  The  rings  were  smeared  around  the 
trunks  at  a  height  of  1^  meters  from  the  ground ;  if  laid  much  higher  up 
so  as  to  necessitate  the  use  of  ladders  the  cost  of  labor  was  correspond- 
ingly increased.  As  stated  above,  the  riugs  have  in  all  cases  proved  to 
be  a  perfect  protection  against  all  caterpillars  that  attempted  to  ascend 
the  trees  during  the  whole  season. — E.  A.  S. 

UTILIZATION    OF    THE  STING  OF   THK   HONEY-BEE   IN   THERAPEUTICS. 

This  old  and  half-forgotten  subject  has  been  brought  up  again  re- 
cently byDr.  Al.  Laboulbene  at  the  meeting  of  the  French  Entomolog- 
ical Society,  held  ou  March  13,  1889.  Dr.  Laboulbene  gave  then  a 
short  abstract  of  a  paper  published  in  1888  by  an  Austrian  physician. 
Dr.  Terc,  who  seems  to  have  made  extended  experiments  for  a  number 
of  years.  Dr.  Terc  asserts  that  a  person  stung  by  bees  acquires  thereby 
a  relative  immunity  for  the  cousequences  of  subsequent  stings;  in 
other  words,  that  the  virus  of  the  bee  sting  acts  like  a  vaccinal  inocula- 
tion against  its  own  poison.  The  immunity  lasts  six  months,  sometimes 
less,  probably  according  to  the  number  of  stings  inflicted  on  a  person. 
Persons  suflering  from  acute  rheumatism  require  a  larger  number  of  bee- 
stings to  feel  the  usual  effect  of  the  poison,  but  as  soon  as  by  inocula- 
tion of  a  sufficient  amount  of  virus  they  have  acquired  immunity  against 
its  effect,  they  will — as  long  as  this  immunity  lasts — be  free  from  rheu- 
matic attacks.  Dr.  Laboulbene  suggests  that,  in  the  interest  of  med- 
ical science,  it  would  be  well  to  thoroughly  test  these  assertions. 

ON   OTIORHYNOHID^. 

In  the  American  Naturalist,  v.  16,  1882,  pp.  915,  916,  Dr.  Eiley  gave 
a  list  of  the  ^orth  American  weevils  of  the  family  Otiorliynchidce  which 
are  injurious  to  cultivated  plants,  adding  thereto  an  enumeration  of 
those  species  of  which  the  food-habits  were  recorded.  To  these  may 
now  be  added  Aramigus  tesselatus,  which,  according  to  E.  A.  Popenoe 
{Industrialist,  May  29,  1886),  infests  the  Sweet  Potato  in  the  West; 
Scythropus  elegans,  which  is  enumerated  by  Mr.  W.  H.  Harrington 
{Trans.  Ottaica  Field  Nat.  Club,  v.  2,  1881,  p.  33)  among  the  enemies  of 
pine  trees  in  Canada;  and  Graphorhinus  vadosus,  the  imago  of  which 
feeds  on  the  ISaves  of  clover,  according  to  F.  M.  Webster  {Amer.  Nat., 
V.  16,  ]882,  p.  746).  Of  late  yeavs  three  additional  species  have 
been  recorded  as  injurious  to  cultivated  plants.  Otiorhynchus  ovatus, 
which  proved  to  be  a  not  insignificant  enemy  to  the  strawberry, 
as  first  pointed  out  by  Prof.  A.  J.  Cook,  who  also  described  its 
earlier  stages;  Aragnomus  griseus,  which  was  recorded  by  Dr.  Riley 
(Insect  Life,  v.  1, 1888,  p.  16)  as  an  enemy  to  pear  trees  in  Oregon. 
The  third  species  is  Otiorhynchus  sulcatus,  which  occurs  in  both  North 
America  and  Europe,  and  which,  in  the  latter  country,  has  been  quite 
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frequently  mentioned  and  treated  of  as  an  enemy  to  grape  vines,  straw- 
berries, and  other  cultivated  plants.  In  North  America,  Dr.  J.  A.  Liut- 
ner  {Second  Neiv  YorTc  Report,  1885,  p.  51)  introduced  it,  on  the  testi- 
mony of  Mr.  S.  Henshaw,  as  a  species  injurious  to  "  bulbs  and  house- 
plants,"  xMr.  Henshaw's  statement  apparently  referring  to  injury  done 
in  Massachusetts.  Quite  recently  Dr.  H.  A.  Hagen  {Psyche,  v.  5,  No. 
lG7-'8,  March-April,  1890,  p.  333)  states  that  this  species  has  injured 
Cyclamens  in  greenhouses  at  Montvale,  Mass.,  the  flowers  being  de- 
stroyed and  in  some  instances  the  bulbs  injured.  It  is  not  stated 
whether  the  latter  kind  of  injury  is  done  by  the  imago  or  the  larva.  In 
reviewing  the  history  of  the  species  in  North  America,  Dr.  Hagen  says 
that  "  Professor  Riley,  in  his  third  Missouri  report  (1871,  p.  11),  states 
that  the  species  infests  the  crown  of  strawberries,  but  does  not  say 
where  it  was  observed."  If  Dr.  Hagen  would  carefully  read  the  whole 
paragraph  from  which  the  above  passage  is  quoted  he  will  find  that 
Professor  Eiley  distinctly  referred  to  injury  done  by  weevils  in  Europe, 
instancing  a  number  of  European  species,  and  among  them  this  Otior- 
hynclms  sulcatus. 

As  to  the  probable  future  course  of  this  pest  we  do  not  anticipate  that 
its  injury  will  be  a  very  serious  one  nor  that  it  will  spread  very  much, 
The  species  was  already  known  from  North  America  to  coleopterists 
more  than  sixty  years  ago  and  is  confined  to  the  extreme  northeast- 
ern portion  of  the  country  (from  New  York  northward  to  Newfound 
land  and  Nova  Scotia).  For  this  reason  we  are  inclined  to  believe  that 
it  is  not  an  imported  si)ecies  but  that  it  belongs  (with  the  other  species 
of  OtiorhyncMs  known  from 'North  America)  to  the  circumpolar  fauna. 
It  is  a  peculiarity  of  the  circumpolar  insects  that,  with  few  exceptions, 
they  do  not  seem  capable  of  extending  their  range  southward,  at  least 
not  at  a  rapid  rate,  and  they  seem  further  incapable  of  doing  very  seri- 
ous injury.  The  only  notable  exceptions  that  occur  to  us  are  Agrotis 
fennica  and  Otiorliynclius  ovatiis.  But  either  species  has  not  spread  over 
a  large  stretch  of  the  country.  These  circumpolar  species  thus  form  a 
most  striking  contrast  to  the  introduced  and  cosmopolitan  insects  and  to 
some  extent  also  to  those  insect  pests  which,  originally  belonging  to  the 
Central  or  South  American  faunas  have  advanced  from  the  south,  e.  g., 
the  Cotton  Worm,  the  Chinch  Bug,  the  Harlequin  Cabbage  Bug,  etc. — 
E.  A.  S. 

A  CHEAP  SPRAYING  APPARATUS. 

Our  attention  is  called  by  the  Southern  Horticultural  Journal  of  May 
15  to  a  cheap  spraying  apparatus  described  and  figured  by  Prof.  Ro- 
land Thaxter  in  Bulletin  No.  2  of  the  Connecticut  Experiment  Station. 
It  may  be  constructed  by  any  ingenious  person  and  is  designed  to  take 
the  place,  especially  in  vineyard  work,  of  the  more  expensive  knapsack 
"  Eureka  "  sprayer  manufactured  by  Adam  \Yeaber  &  Son.  of  Vine- 
land,  N.J. 

The  apparatus  (Fig.  3)  consists  of  a  reservoir,  pump  and  nozzle.    The 
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reservoir  is  an  ordinary  copper  wash-boiler  of  small  size.  The  pump  is 
of  the  "  hydronette  "  or  "  aquanette"  pattern,  and  is  connected  with  the 
boiler  by  means  of  a  hose  which  enters  at  e,  and  passes  to  the  bottom 
of  the  boiler.  The  boiler  is  fitted  with  straps  as  in  the  case  of  the  ordi- 
nary knapsack  sprayers. 


Fig.  3.— Spraying  apparatus  designed  by  Dr.  Roland  Thaxter.     (After  Thaxter.) 

The  Yermorel  nozzle  is  used,  and  in  order  to  give  continuous  action 
to  the  spray,  which  would  not  be  accomplished  with  the  single-acting 
pump  used,  a  sort  of  compression  chamber  is  contrived  between  the 
pump  and  nozzle  as  follows :  A  piece  of  |-inch  elastic  tubing  h  (hose 
will  not  answer)  is  fastened  to  the  nozzle  and  pump  3.1  x.  x.  The  nozzle 
and  pump  are  also  connected  with  two  heavy  copper  wires  c,  which  sup- 
port the  elastic  tube  6,  and  may  be  bent  to  give  the  nozzle  any  desired 
direction.  The  expansion  of  the  tube  h  is  sufficient  with  the  Vermorel 
nozzle  to  produce  a  continuous  spray.  For  limited  operations,  we  have 
no  doubt,  ,this  apparatus  will  prove  satisfactory ;  its  cost  should  not 
exceed  $12,  of  which  amount  the  pump  would  represent  about  $8. — 
C.  L.  M. 

A  PAPER  ON  MYIASIS. 

The  subject  of  Myiasis  or  the  Pseudo-parasitism  of  Diptera  in  Man 
is  quite  fully  treated  in  a  paper  by  Hugo  Summa,  A.  M,,  M.  D.,  pro- 
fessor of  Physiology,  Histology,  and  Pathology  iu  the  St.  Louis  Col- 
lege of  Physicians  and  Surgeons.  The  three  articles  comprising  this 
paper  originally  appeared  in  the  April,  May,  and  June,  1889,  numbers 
of  the  St.  Louis  Medical  and  Surgical  Journal.  Article  1  sums  up  all 
the  hitherto  recorded  cases  of  Dipterous  larv?e  infesting  thehuman  body 
which  could  be  found  and  consulted.  Article  II  divides  the  subject 
into  two  parts  (myiasis  of  wounds,  nose,  ears,  and  eyes,  caused  by  Sar- 
cophagidce  and  Muscidtv;  and  myiasis  of  the  intestines  caused  by  An- 
tJioniyidce),  cites  a  few  recorded  cases  omitted  iu  the  first  article,  and 
describes  in  detail  two  new  recent  cases  of  nasal  myiasis,  one  observed 
by  the  writer's  brother.  Dr.  Henry  Summa,  the  other  by  himself.  The 
first  of  these  was  caused  by  the  larvte  of  CaUiphora  ( Musca)  voinitoria,  the 
blue-bottle  fly,  and  was  cured  in  eight  days  by  a  nasal  irrigation  with 
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ii  2 (foo  solution  of  corrosive  sublimate  used  twice  daily  for  five  days,  and 
doses  of  albuminous  water  and  raw  eggs  on  the  stomach  to  counteract 
any  injurious  results  from  mercurial  salivation.  One  of  these  living  mag- 
gots was  fed  on  raw  beef  and  became  a  i)upa,  five  days  later  developing 
into  the  perfect  fly,  original  natural  size  figures  being  given  of  this 
pupa  and  fly.  The  other  case,  observed  by  the  writer  himself,  was 
caused  by  the  larvje  of  Sarcophaga  carnaria,  the  common  flesh-fly, 
and  though  a  very  bad  case  was  overcome  in  a  few  weeks;  by  what 
treatment  is  not  stated.  Injections  of  a  five  per  cent  solution  of  carbolic 
acid  had  been  of  no  avail.  Three  original  figures  of  one  of  these  larvie 
are  given  showing  respectively  the  magnified  larvoe  and  its  anal  and 
capital  segments  still  more  enlarged. 

Article  III  considers  the  clinical  history  of  myiasis,  dividing  it  into 
(1)  myiasis  of  wounds,  (2)  myiasis  of  nose,  ears,  eyes,  and  vagina,  and 
(3)  myiasis  of  the  intestines.  The  first  two  are  caused  bj'  Sarcophagidce 
and  Muscidce  being  attracted  to  putrid  or  septic  wounds,  or  to  an  offen- 
sive or  i)urulent  discharge  from  the  various  orifices  of  the  body  and 
depositing  their  eggs  or  larvae  therein.  Such  cases,  after  removing  all 
the  larvfe  possible  by  mechanical  means,  are  best  treated  with  the  cor- 
rosive sublimate  injection  (except  in  wounds),  injections  of  chloroform 
diluted  with  sweet  milk,  or  injections  of  citric  acid  or  lemon  juice.  The 
insufflation  of  iodoform  has  also  proved  satisfactory  in  several  cases. 
The  last  division  of  the  subject,  myiasis  of  the  intestines,  is  caused  by 
the  Anthomyidce  depositing  their  eggs  in  spoiled  vegetables  which  are 
afterward  eaten  in  a  raw  state,  as  in  salads.  The  same  treatment  should 
be  used  in  this  cafje  as  in  helminthiasis. — C.  H.  T.  T. 

CODLING  MOTH  KEMEDIES. 

D.  B.  Wier,  in  the  Orchard  and  Farm  for  May  15,  after  referring  to 
the  successful  spraying  with  London  purple  for  the  Codling  Moth, 
reported  by  Prof.  M.  H.  Beckwith,  of  the  Delaware  Agricultural  Col- 
lege, and  of  the  similar  favorable  reports  from  other  Agricultural 
Colleges  and  Experiment  Stations,  expresses  the  belief  that  this  pest 
of  the  Apple  and  Pear,  and  also  the  Curculio  of  the  Plum  and  Peach 
can  by  this  means  be  effectually  controlled.  He  gives,  also,  a  mode 
of  destroying  the  Codling  Moth,  which  he  claims  to  be  of  great  value 
where  the  apples  are  carried  to  a  shed  or  barn  to  be  assorted  and 
packed.  He  proposes  to  kill  the  myriads  of  worms  which  leave  the 
apples  while  in  such  places  to  spin  up  in  crevices  of  the  building  by 
fumigating  with  some  gas,  such  as  sulphide  of  carbon,  fumes  of  burn- 
ing sulphur,  or  the  hydrocyanic  acid  gas  used  against  the  Cottony 
Cushion  Scale.  By  making  the  apple  shed  or  house  of  rough  lumber, 
with  plenty  of  crevices  for  the  worms  to  spin  up  in  and  yet  as  near  air- 
tight as  possible,  it  will  be  feasible,  he  says,  to  shut  up  and  thoroughly 
fumigate  in  March,  destroying  the  insects ;  or  in  smooth-plastered 
houses,  traps  of  old  boards  and  shingles,  rags,  etc.,  could  be  arranged. 
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which  in  February  or  March  could  be  taken  out  and  burned.  Where 
the  buildings  could  be  kept  closed  during  the  early  summer  the  hatch- 
ing moths  would  eventually  die,  thus  avoiding  the  necessity  of  fumiga- 
ting. These  remedies  will  doubtless  be  of  value  where  apples  are 
treated  as  indicated,  the  last  two  being  mere  variations  of  older  sug- 
gestions. 

THE  ENTOMOLOGICAL  SOCIETY  OF  WASHINGTON. 

June  5,  1890, —Mr.  Ashmead,  under  general  notes,  announced  the  discovery  of  a 
genus  of  Proctotrupidse  new  to  the  United  States.  The  insect  Iphitrachelus  ameri- 
canus  is  interesting  as  furnishing  a  connecting  form  between  the  subfamilies  Cera- 
phroninte  and  Platygasteriu*. 

Mr.  Schwarz  exhibited  a  specimen  of  Throscus  pugnax,  which  species  is  new  to  the 
fauna  of  the  District. 

Professor  Riley  presented  a  paper  "On  the  Difficulty  of  Dealing  with  Lachnos- 
terua,"  in  which  he  described  the  attacks  of  these  beetles  on  certain  large  trees,  espe- 
cially a  Chestnut  and  a  Swamp  Oak  having  a  height  of  about  30  feet,  which  had 
been  transplanted  to  his  grounds  last  February.  The  successive  appearance  and 
work  of  several  species  of  Lachnosterna  were  described  and  the  experiments  with 
remedies  detailed.  The  latter  consisted  in  spraying  with  a  strong  whale-oil  and  to- 
bacco-soap solution,  and  later  with  London  Purple  at  the  rate  of  1  pound  to  125  gal- 
lons of  water. 

The  applications  were  satisfactorily  made,  but  proved  ineffective.  The  first  did 
not  prevent  the  attacks  of  the  beetles  at  all,  and  while  the  second  resulted  in  the 
jMiisoning  of  many  of  the  beetles,  as  indicated  by  the  finding  of  dead  ones  on  the 
ground,  it  was  of  little  value  in  limiting  the  onslaught.  Professor  Riley  deduced 
from  his  experiments  that  it  was  practically  impossible  to  protect  large  trees  from 
Lachnosterna.  It  was  shown  also  that  the  beetles  came  from  the  ground  near  the 
trees.  The  injury  consisted  in  the  gnawing  off  of  the  leaves  at  the  base  of  the 
petiole. 

The  paper  was  discussed  by  Messrs.  Fernow,  Riley,  Schwarz,  Howard  and  Mann. 
In  a  paper  entitled  "  Notes  on  Xyleborus"  "Mr.  Schwarz  commented  upon  the  dis- 
covery of  a  wild  food-plant  of  Xylebonis  dispaj-  (pyri).  This  Scolytid  had  been  found 
quite  recently  in  the  vicinity  boring  and  ovipositing  in  young  shoots  of  Liriodendron 
tulipifera.  In  the  same  branches  another  species,  X.  tachygi-aphus,  was  discovered, 
and  Mr.  Schwarz  exhil)ited  and  described  its  galleries. 

Discussion  followed  by  Messrs.  Riley,  Schwarz,  Ashmead,  and  Fernow. 

Mr.  Howard  read  a  paper  entitled  "  The  habits  of  Euryiovia,"  in  which  he  called 
attention  to  the  fact  that  heretofore  the  generally-surmised  parasitic  habit  of  the 
members  of  this  genus  had  never  been  conclusively  shown  ;  and  the  close  relation- 
ship of  Eurytoma  with  the  phytophagic  genus  lausoma  would  lead  to  the  inference 
that  the  former  might  be,  in  part  at  least,  iuquilines  and  not  true  parasites. 

The  following  of  a  certain  species  from  the  larval  stage  to  the  pupal,  in  which  they 
were  at  once  recognized  as  a  species  of  Eurytoma,*  settled  in  one  instance  at  least  the 
question  of  larval  habit.  An  Oak  gall,  Cynips  quercus-prunus,  was  found,  on  cutting 
it  open  May  17,  to  contain  six  full-grown  parasitic  larvae,  afterwards  determined  as 
given  above,  and  the  remains  of  a  larva  which  they  had  nearly  devoured. 

The  paper  was  discussed  by  Messrs.  Riley,  Howard,  and  Ashmead. 

C.  L.  Marlatt, 

Recording  Secretary. 

*  The  imagoa  obtained  later  proved  to  be  Eurytoma  prxinicoJa  Walsh. 
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SPECIAL  NOTES. 

Insects  injuring  Cotton  in  Egypt.— (Jue  of  the  last  official  acts  performed 
by  the  late  Hon.  Eugene  Schuyler,  United  States  agent  and  consul- 
general  at  Cairo,  before  his  recent  untimely  and  lamented  death,  was 
to  send  us  a  copy  of  Albert  Ismalun's  brochure  upon  the  cotton  insects  of 
Egypt  and  (through  the  State  Department  and  the  honorable  Secretary 
of  Agriculture)  a  despatch  containing  a  translation  of  a  recently  pub- 
lished article  on  the  same  subject  by  Dr.  E.  Sickenberger  of  the  Cairo 
Medical  School.  We  print  this  dispatch  in  the  "  extracts  from  corre- 
spondence "  of  this  number  as  a  matter  of  entomological  interest,  al- 
though there  is  little  danger,  as  Mr.  Schuyler  feared,  of  the  importation 
of  any  of  these  pests  into  this  country,  and  certainly  none  that  "  the 
cotton  exported  from  Egypt  to  the  United  States  might  contain  the 
eggs."  Of  the  three  species  treated,  the  Prodeiiia  seems  to  be  isotypical 
with  the  Laphygma  fruglperda  of  our  Southern  cottoii  fields,  and  the 
Oxycarenus  with  our  Dysderctis  suturelliis. 


A  Japanese  Parasite  of  the  Gipsy  Moth.— Re V.  H.  Loomis,  of  Yokohama, 
has  just  written  us  the  following  interesting  letter  : 

I  have  seen  the  reports  of  the  ravages  of  the  Ocneria  dispar  at  Medford,  in  Massa- 
chusetts, and  have  taken  considerable  interest  in  the  matter. 

Some  time  last  season  the  same  caterpillar  appeared  on  a  wistaria  vine  near  my 
house  and  was  very  destructive,  but  after  a  while  the  caterpillars  began  to  die  and  I 
discovered  that  an  ichneumon  fly  had  attacked  them  with  great  success. 

This  spring  the  caterpillars  have  been  very  few,  and  in  nearly  every  case  have  been 
destroyed  by  the  ichneumon  flies. 

I  will  send  you  a  box  in  which  are  some  of  the  cocoons  of  the  ichneumon  fly,  and 
also  two  specimens  of  their  work.  Perhaps  this  may  be  of  some  value  to  those  who 
are  interested  in  the  extermination  of  the  pest. 

This  matter  is  one  of  great  interest  for  the  reason  that  no  parasites 
have  as  yet  been  found  to  fttack  the  Gypsy  Moth  in  this  country.  We 
stated  in  our  article  on  page  210  of  Vol.  II  that  we  thought  it  very 
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probable  that  some  of  our  native  species  would  acquire  a  taste  for  this 
pest,  and  this  species,  which  Mr.  Loomis  sends,  is  confirmatory  of  our 
surmise.  The  Ocneria  has  evidently  been  imported  into  Japan  from 
Europe  and  as  the  parasite  which  he  sends  can  not  be  identified  with 
any  of  the  known  European  parasites  it  is  probably  a  Japanese  insect 
which  has  learned  to  prey  upon  the  Ocneria.  The  parasite  is  an  Apan- 
teles  and  seems  to  be  a  new  species.  The  Microgasters,  by  the  way, 
seem  very  fond  of  this  larva  as  our  list  in  the  article  above  referred  to 
embraces  no  less  than  nine  species  which  prey  upon  it  in  Europe. 


TheOvipositionoftheHornFiy.-Iu  regard  to  the  egg-laying  by  the 
Horn  Fly,  Prof.  J.  B.  Smith  (in  his  annual  report  for  1889)  takes  direct 
issue  with  us  upon  the  point  as  to  whether  the  eggs  are  laid  during  the 
day  or  during  the  night,  a  point  of  considerable  practical  importance 
in  view  of  its  bearing  upon  remedies. 

We  have  carefully  searched  through  Professor  Smith's  account,  and 
the  only  definite  observation  which  he  has  recorded  is  that  flies  put  in 
a  large  bottle  with  fresh  cow-dung  rested  quietly  upon  the  glass  and 
upon  some  chips  which  he  had  also  placed  in  the  bottle  and  had  not 
oviposited  "  early  that  evening ;  i.  e.,  8  o'clock.  Next  morning  the  flies 
were  still  alive,  and  there  were  numerous  eggs  on  the  chips,  on  the  sides 
of  the  bottle,  and  on  the  top  of  the  manure."  He  also  quotes  Mr.  Bodee, 
of  Freehold,  to  the  effect  that  the  eggs  are  laid  at  night,  and  in  fresh 
droppings.  On  the  strength  of  these  premises,  and  ignoring  the  fact 
that  cows  normally  drop  no  dung  from  the  time  when  they  lie  down  at 
night  until  they  arise  at  daylight.  Professor  Smith  disputes  the  force  of 
the  positive  observations  detailed  in  our  article  on  pp.  93-103  of  Vol.  II. 

These  observations  by  Mr.  Marlatt,  as  there  stated,  were  made  in  the 
field  upon  the  natural  process  of  oviposition.  From  these  observations, 
repeated  a  number  of  times,  and  from  the  long  course  of  field  study, 
both  by  Mr.  Marlatt  and  Mr.  Howard,  there  can  be  no  doubt  but  that 
the  eggs  are  normally  laid  only  at  the  moment  of  the  dropping  of  the 
dung.  Mr.  Marlatt's  observation  that  the  number  of  eggs  laid  in  dung 
dropped  between  sunrise  and  7  o'clock  compares  with  those  laid  in  the 
hot  sunshine  between  10  and  11.30  only  in  the  proportion  of  10  to  350 
is  conclusive  against  Professor  Smith's  position.  We  consider  that  our 
generalization  to  the  effect  that  "  the  eggs  are  deposited  during  day- 
light, chiefly  during  the  warmer  time  of  the  day,  between  9  and  4,  and 
mainly  between  9  in  the  morning  and  noon,"  is  more  than  substantiated 
by  recorded  observations  and  is  not  vitiated  in  the  least  by  the  action 
of  frightened  flies  confined  in  a  bottle,  and  which  from  Professor  Smith's 
own  statement  (and  from  our  ovvu  experience  frequently  repeated)  de- 
parted so  far  from  their  normal  habit  under  these  unusual  conditions  as 
to  oviposit  upon  chips  and  glass.    The  statement,  however  positive,  of 
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Mr.  Bodee,  uusubstantiated  and  unaccompanied  by  any  particulars,  in 
a  matter  where  error  is  so  easy,  is  of  little  value  against  these  positive 
facts. 


Sending  Codling  Moth  Enemies  from  the  United  States  to  New  Zealand.— 
Sometime  since  we  instructed  our  California  agent,  Mr.  Koebele,  to  collect 
and  forward  a  number  of  living  specimens  of  a  common  Raphidia  which 
he  had  found  to  destroy  the  larva  and  pupa  of  the  Codling  Moth  in  Cali- 
fornia, to  Mr.  Wight  in  New  Zealand,  as  a  partial  return  for  Mr.  Wight's 
kindness  to  Mr.  Koebele  when  he  was  in  New  Zealand  in  the  spring  of 
1889  collecting  the  insect  enemies  of  the  Fluted  Scale.  Recent  letters 
from  Mr.  Wight  and  an  article  in  the  June  number  of  the  New  Zealand 
Farmer,  inform  us  that  the  shipment  arrived  in  fairly  good  condition, 
although  it  was  opened  for  examination  and  held  for  ten  days  at  the 
custom-house.  Twenty-one  specimens  were  sent,  each  one  in  a  small 
box  with  moss,  and  the  whole  inclosed  in  a  strong  wooden  box.  Mr. 
Wight  found  pupse  in  sixteen  of  the  boxes  and  a  larva  in  one,  while  three 
were  empty,  probably  owing  to  the  custom-house  examination.  The 
single  larva  was  hungry  and  very  attenuated  and  it  at  once  attacked 
and  devoured  a  Codling  Moth  larva  twice  its  own  size.  It  was  so 
stretched  out  and  distended  that  at  first,  not  discovering  the  absence 
of  the  Codling  Moth  larva,  Mr.  Wight  thought  it  was  entering  the  pupa 
state ;  but  it  presently  resumed  its  usual  appearance  and  finished  sev- 
eral more  larvae. 

We  shall  look  forward  to  the  result  of  this  importation  with  great 
interest.  The  genus  Raphidia  is  represented  in  this  country  only  upon 
the  Pacific  coast  and  it  is  not  at  all  likely  that  it  will  flourish  East.  We 
shall  attempt,  however,  the  introduction  of  this  ravenous  creature  into 
some  of  our  eastern  apple  orchards. 


Economic  Entomology  in  India.— No.  4. — Through  the  kindness  of  Mr.  E, 
T.  Atkinson  and  Mr.  E.  C.  Cotes,  we  have  lately  received  No.  4  of  Vol. 
I  of  the  interesting  "Indian  Museum  Notes"  to  which  we  have  before 
referred  in  these  pages.  The  present  number  contains  pages  175  to 
213,  illustrated  by  a  single  well-executed  plate  from  the  drawings  of  Mr» 
G.  C.  Chuckrabotty,  a  native  artist  of  considerable  ability.  The  articles 
in  this  number  comprise  "Notes  on  Rhynchota,"  by  Mr.  E.  T.  Atkin- 
son ;  ."  New  Species  of  Indian  Diptera,"  by  Mr.  J.  M.  F.  Bigot ;  "  A 
Butterfly  Destructive  to  Fruit,"  by  Mr.  L.  de  Niceville,  and  "  Miscella- 
neous Notes,"  by  Mr.  E.  C.  Cotes. 

Mr.  Atkinson's  article  is  devoted  principally  to  the  consideration  of 
the  so-called  "mosquito-blight"  which  we  have  referred  to  in  the  review 
of  one  of  Mr.  Green's  articles  upon  the  insects  injurious  to  the  tea-plant 
in  Ceylon.    Mr.  Atkinson  describes  several  species  of  Heteroptera  of 
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the  family  Capsidcc  and  of  the  genus  Helopeltis  which  are  concerned 
in  the  damage  to  lea  and  other  plants,  known  as  "  mosquito-bligbt,"  and 
after  a  consideration  of  the  remedies  at  present  in  use  he  urges  the  adop- 
tion of  our  kerosene  soap  emulsion  as  the  best  remedy  which  he  can 
suggest.  Mr.  Atkinson  also  records  the  finding  of  a  Wax-scale  (genus 
Ceroplastes)  on  the  tea  plant  and  suggests  that  the  waxy  portion  of  the 
adult  female  may  possibly  be  used  as  an  article  of  trade  like  the  insect- 
wax  of  the  pela  in  China.  The  species  has  been  sent  to  T»Ir.  Maskell,  of 
New  Zealand,  for  determination.  The  butterfly  which  Mr.  de  Niceville 
treats  of  as  destructive  to  fruit  is  Viracliola  isocrates,  Fabr.  This  insect 
damages  the  fruit  of  the  Locust,  Guava,  and  Pomegranate,  by  laying  its 
eggs  within  the  calyx  of  the  flower,  the  larva  boring  into  the  young- 
fruit  within  which  it  develops  and  transforms.  No  remedy  is  suggested 
beyond  catching  the  female  butterfly,  but  the  arsenical  sprays  would 
doubtless  serve  to  prevent  the  injury. 

Mr.  Cotes,  under  the  head  of  "  Miscellaneous  Notes,"  treats  of  a 
number  of  interesting  matters  which  we  have  not  the  space  to  mention 
in  detail. 


Bean  Insects  in  Nebraska.— In  the  report  of  the  Horticultural  Depart- 
ment, extracted  from  the  second  annual  report  of  the  experiment  sta- 
tion of  the  Kansas  State  Agricultural  College  for  the  year  1889,  Prof. 
E.  A.  Popenoe  takes  up  the  subject  of  some  insects  injurious  to  the 
Beau.  The  principal  article  under  this  head  is,  naturally,  the  Bean- 
weevil  ( Bruchus  obsoletus  Say).  After  practical  tests.  Professor  Popenoe 
indorses  the  use  of  bisulphide  of  carbon  as  a  remedy,  following  the  rec- 
ommendations of  the  Entomologist  of  this  Department.  The  other  in- 
sects considered  are  the  Bean  Leaf  beetle  {Ceratoma  caminea  Fabr.),  and 
two  plant-bugs,  viz,  Agalliastes  bractatus  Say  and  Ralticus  mimitns 
Uhler,  MS.  These  insects  injure  the  Bean  by  feeding  in  great  numbers 
on  the  under  side  of  the  leaves,  puncturing  .the  tissues,  sucking  the 
sap,  and  causing  the  death  of  the  leaves  in  small  irregular  patches  that 
appear  as  white  spots.  They  operate  mostly  near  the  ground  and  upon 
weak,  slow-growing  varieties,  and  sometimes  do  appreciable  injury  to 
the  plant.  No  practical  conclusions  have  been  reached  regarding  these 
last  two  insects. 


Common  native  Insects  of  South  Australia.— We  have  just  received  from 
the  author,  Mr.  J.  G.  O.  Tepper,  F.  L.  S.,  Part  II  of  his  treatise  upon 
the  common  insects  of  South  Australia. 

This  part  is  devoted  to  the  Lepidoptera,  or  butterflies  and  moths, 
and  has  just  been  printed  at  Adelaide. 
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THE  CLOVER  MITE. 

(Bryobia  pratensia  Garniau.) 
By  C.  V.  Riley  and  C.  L.  Marlatt. 

The  subject  of  this  article  has  been  referred  to  several  times  in  Insect 
Life  in  extracts  from  correspondence,  notes,  and  otherwise,  but  no  full 
account  of  it  has  been  given.  Occasion  is  now  taken  to  place  on  record 
the  notes  accumulated  by  the  Division  relating  to  its  distribution  and 
habits  together  with  such  recommendations  as  to  remedies  as  past  ex- 
perience warrants.  Bryohia  pratensis  belongs  to  the  family  of  vegetable- 
feeding  mites,  Tetrauychidpe,  which  includes  the  well-known  Eed  Spider 
of  hot-houses  and  the  Six  spotted  Mite  of  the  Orange,  which  was  de- 
scribed and  figured  in  the  annual  report  of  the  Entomologist  for  1889. 
It  occurs  very  commonly  in  the  Northern  and  Central  States  from 
Massachusetts  to  California,  and  is  especially  annoying  on  account  of  its 
habit,  frequently  developed  in  spring  and  autumn,  of  migrating  in  enor- 
mous numbers  into  houses.  No  specimens  have  been  received  from  the 
Southern  States,  but  the  fact  that  it  is  abundant  about  Washington 
would  lead  us  to  expect  its  occurrence  farther  south. 

The  wide  distribution  of  the  species  might  lead  to  the  supposition 
that  there  were  several  distinct  species ;  but  a  careful  examination  of 
the  large  series  of  specimens  in  the  national  collection  shows  no  other 
differences  than  in  size  and  coloration,  such  as  may  be  found  in  speci- 
mens on  a  single  piece  ot  bark  or  leaf  and  which  are  chiefly  due  to 
varying  degrees  of  maturity. 

This  Bryobia,  from  a  general  resemblance  in  habit,  shape,  and  color 
(particularly  in  its  younger  stages)  to  the  Red  Spider  of  hot-houses,  was 
at  first  confounded  with  the  latter  species,  which  also,  as  is  well  known, 
occurs  not  infrequently  on  trees  and  plants  out  of  doors.  In  our  earlier 
notes  we  referred  to  it,  therefore,  as  the  red  spider  (Tetranychus  tela- 
rius) ;  and,  in  the  published  writings  of  others  concerning  the  occur- 
rence of  this  last  species  out  of  doors,  both  mites  have  doubtless  been, 
in  like  manner,  confused. 

This  mite  was  first  characterized  scientifically  in  1885  by  Mr.  H.  Gar- 
man  in  Forbes's  Third  Report,  pages  73,  74,  under  the  name  given  above, 
which  description  is  given  at  the  close  of  this  article.  The  species  de- 
scribed in  the  same  place  by  Mr.  Garman  as  B.  pallida  is  evidently  but 
an  immature  form  of  B.  pratensis.  Concerning  this  Bryobia  Professor 
Forbes  reported  the  following  : 

At  Normal,  early  in  May,  the  general  occurrence  of  a  large  and  conspicuously 
brownish-red  mite  was  noticed  upon  clover  and  blue-grass,  the  former  of  these  plants, 
especially,  sometimes  suffering  severely  from  the  pest.  The  leaves  of  the  clover  turned 
yellow,  and  their  growth  was  arrested  where  the  mite  was  abundant.  The  effect  on 
the  blue-grass  was  similar. 
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In  an  article  by  Mr.  Garman,  on  ''  Injuries  by  Plant  Mites,"  read  be- 
fore the  meeting  of  the  Central  Illinois  Horticultural  Society  and  pub- 
lished in  the  Fr  air  ie  Farmer  of  June  26, 188G,  the  observations  in  Forbes's 
report  were  repeated  and  the  further  statement  was  made  that  still 
another  Bryobia  damages  the  plum  trees  in  the  Pacific  coast  region. 
We  have  not,  however,  as -already  intimated,  been  able  to  find  any 
characters  to  separate  the  mites  obtained  from  California,  Oregon,  and 
Montana  from  those  received  from  Central  and  Eastern  States. 


Fig.  4.— Bkyobia  i'Ratensis  :  «,  Female  from  above ;  6,  do.  ventral  view,  with  legs  removed  ;  c  and  d, 
tarsal  claws ;  e,  proboscis  and  palpi  from  below  ;  /,  proboscis  enlarged  ;  g,  palpus  enlarged  :  h,  one  of 
the  body  scales ;  i,  scale  from  outer  cephalo-thoracic  prominence  ;  j,  scale  from  inner  cephalo  thoracic 
prominence;  k,  serrate  hair  from  basal  joint  of  leg  ;  I,  same  from  penultimate  joint ;  m,  spine  of  last 
joint;  n,  6,  greatly  enlarged ;  c-  hi,  still  more  enlarged  (original). 
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In  the  following  brief  review  of  our  notes  and  observations  relating 
to  this  mite  we  have  preferred  to  associate  by  localitiesall  references  to 
it,  rather  than  to  adopt  a  chronological  arrangement.  From  these  notes 
a  good  knowledge  of  its  distribution  and  habits  may  be  obtained,  the 
entomologist  having  personally  observed  itnot  only  at  Washington  but 
at  many  points  in  the  Mississi[)pi  Valley,  as  far  as  St.  Louis,  where  it 
is  quite  common,  and  also  in  California. 

Distribution. — The  first  reference  to  the  occurrence  of  this  mite 
at  Washington  bears  date  of  March  21,  1879,  when  the  eggs  and 
young  together  with  adult  mites  were  found  abundantly  on  the  twigs 
and  bark  of  the  elms  in  the  Department  grounds.  On  May  9  of  the 
same  year,  it  was  found  to  infest  the  leaves  of  the  red  clover  in  great 
numbers  throughout  the  city  of  Washington.  The  clover  leaves,  espe- 
cially the  older  ones,  had  a  sickly  appearance  as  if  attacked  by  a  fungus ; 
the  younger  leaves  showed  very  clearly,  however,  that  this  appearance 
was  caused  by  some  species  of  insect,  and  at  first  sight  seemed  to  be  the 
the  work  of  a  micro-lepidopterous  leaf-miner,  but  closer  inspection 
showed  it  to  be  the  work  of  a  mite,  of  which  quite  a  number  were  found 
on  the  leaves,  chiefly  on  the  upper  sides,  where  they  extracted  the  juices 
as  they  slowly  crawled  along,  leaving  behind  them  a  discolored  narrow 
line  of  irregular  windings  which  imitated  to  perfection  the  mines  of 
certain  Tineidw. 

In  December  of  the  same  year,  also,  eggs,  which  afterwards  proved 
to  belong  to  this  species,  were  found  very  commonly  on  the  bark  of 
apple  trees  in  the  Department  orchard. 

Since  1879  these  mites  have  been  observed  every  spring  and  summer, 
chiefly  on  clover,  but  also  on  various  trees,  notably  Apple,  Elm,  and 
Peach ;  and  in  the  fall  and  winter,  on  or  beneath  the  bark  and  at  the 
angles  of  the  branches  of  trees,  occurring  in  connection  with  numerous 
eggs  and  young  in  various  stages  of  development.  The  mites  and  eggs 
occur  on  all  rough-barked  trees  examined  in  the  grounds  of  the  Depart- 
ment, and  particularly  on  Apple,  Elm,  Arbor-vitse,  and  Black  Locust. 
Their  blood-red  eggs  have  frequently  been  observed  in  numbers  suf- 
ficient to  impart  a  reddish  color  to  the  trunks  and  branches  of  the  in- 
fested trees. 

In  the  Eastern  States  but  one  account  of  its  infesting  houses  has 
been  brought  to  our  notice.  Mr.  George  N.  Kimball,  of  Waltham,  Mass., 
writes,  sending  specimens,  under  date  of  May  24,  1884,  as  follows : 

We  have  occupied  the  house  in  which  the  inclosed  mites  were  obtained  but  for  a 
few  weeks  and  do  not  know  how  long  they  may  have  been  about  *  *  *  The 
mites  have  not  been  found  in  any  of  the  rooms  except  the  sitting-room  and  parlor, 
but  are  quite  numerous  under  the  bay  windows  of  these  rooms.  A  few  are  also  found 
under  other  windows  and  on  the  mop-boards. 

In  the  central  States  theincouvenieoce  occasioned  by  their  presence 
in  houses  has  been  more  frequently  rejjorted,  as  the  following  refer- 
ences show : 
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Specimens  of  this  mite  were  received  from  our  Indiana  agent,  Mr.  F. 
M.  Webster,  May  7,  1.S8G,  who  reported  them  to  be  abundant  on  Red 
Clover;  and  in  June  of  that  year  Mr.  Webster  found  them  in  numbers 
on  grass  (Timothy  ?),  which  they  were  seriously  injuring.  May  28, 1888, 
he  reported  them  to  be  disagreeably  abundant  in  houses,  where  they 
occurred  in  myriads,  and  in  the  spring  of  the  year  following  they  were 
similarly  numerous.  A  description  of  these  outbreaks  is  given  by  Mr. 
Webster  in  Insect  Life,  Vol.  I,  pp.  277-279. 

Accounts  of  similar  occurrences,  together  with  specimens,  have  been 
received  from  A.  H.  Mundt,  Fairbury,  111. ;  Mrs.  H.  S.  Perry,  Elgin, 
111.;  L.  H.  Ellis,  Wellington,  Ohio  (see  letter  with  reply  in  Insect  Life, 
Vol.  II,  pp.  278-279) ;  C.  C.  Stoltz,  Greenville,  Ohio;  E.  M.  Mackemer, 
Creston,  Iowa;  and  others. 

Of  the  many  accounts  with  specimens  received  from  Western  States, 
in  no  case  have  the  mites  been  reported  to  enter  dwellings,  but  have 
always  been  found  on  fruit  and  other  trees. 

December  12,  1879,  api)le-twigs  bearing  the  eggs  of  this  mite  .were 
received  from  Mr.  Wickson,  editor  of  the  Pacific  Rural  Press,  San  Fran- 
cisco, Cal.,  and  the  larval  mites  issued  early  the  following  year,  begin- 
ning to  appear  January  26. 

March  29,  1880,  additional  specimens  of  eggs,  this  time  on  the  bark  of 
the  Almond,  were  received  from  Mr.  Wickson.  The  specimens  were 
collected  in  Santa  Clara  County,  Cal.,  by  Prof.  H.  B.  Norton,  who  re- 
ported that  they  were  quite  abundant  in  that  locality.  These  eggs 
were  hatching  when  received,  and  the  young  continued  to  appear  dur- 
ing April.* 

Additional  specimens  of  eggs  and  young  on  the  Almond  have  been 
received  from  G.  W.  Barnes,  San  Diego,  Cal.,  our  agent,  Albert  Koebele, 
Alameda,  Cal.,  and  on  the  Plum,  from  C.  H.  Dwinwelle,  Berkeley,  Cal., 
and  Prune,  from  J.  H.  Casterline,  Santa  Rosa,  Cal.  The  latter  sending, 
in  addition  to  eggs  and  young,  included  one  adult  mite.  The  adults 
were  also  obtained  by  Professor  Comstock  in  California  in  October  of 
1880. 

A  very  interesting  lot  of  eggs  was  received  August  14,  1889,  from  H. 
W.  Turner,  Valley  Springs,  Cal.,  who  forwarded  us  a  piece  of  the  bark 
of  Cottonwood  absolutely  covered,  and  several  layers  deep,  with  what 
are  evidently  the  eggs  of  this  mite.  Mr.  Turner  writes  of  these  eggs  as 
follows: 

Egss  on  Cotton woorl,  Tuolumne  County,  C.^l..  8,000  feet  elevation  ;  collected  July 
21,  lb89.  These  eggs  are  mostly  deposited  on  the  south  side  of  the  trunks  of  the  Cot- 
tonwood (the  one  common  at  from  6,000  to  8,000  feet  everywhere  in  Sierra  Nevada, 
with  rounded  leaves),  near  the  base.  At  least  50  square  feet  of  these  eggs  were  seen, 
and  from  the  specimens  sent  you,  you  can  easily  approximate  their  numbers. 

*  Numbers  of  the  young  mites  were  placed  on  an  orange  tree  infested  with  Aspidi- 
otus  gloveri  and  Mealy-bugs,  but  none  were  observed  to  attack  the  scale  insects  which 
it  was  at  first  thought  they  might  do  since  they  were  found  on  trees  infested  with 
scales  of  various  kinds. 
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These  eggs  are  identical  with  those  heretofore  mentioned,  and  any 
doubt  as  to  their  parentage  was  removed  by  the  discovery  ot  several 
cast  skins  of  the  larval  and  partly-grown  mites  about  and  on  them.  From 
these  eggs  was  bred  a  very  interesting  Tineid  moth,  a  number  of  larvse 
of  which  were  found  burrowing  in  and  feeding  on  tlie  eggs.  At  the 
time  of  writing,  none  of  these  eggs  have  hatched. 

Specimens  identical  with  the  last  were  received  June  14,  1888,  from 
Mrs.  H.  S.  Reynolds,  of  Willis,  Mont.,  concerning  which  she  writes: 

I  seud  you  a  specimeu  of  interest  to  us  and  it  may  be  to  you.  My  husband  found 
it  on  McCarthy  Mountain,  at  an  elevation  of  about  7,000  feet,  on  living  Aspen  trees. 
I  at  first  thought  it  red  snow-plant,  but  under  a  glass  it  proved  to  be  a  mass  of  eggs 
just  hatching.     They  look  like  spiders,  but  have  only  six  legs. 

When  received  by  us  but  a  few  dried  and  shriveled  mites  could  be 
found.  These  eggs  were  as  abundant  as,  and  were  identical  with,  those 
already  referred  to,  collected  by  Mr.  Turner  at  an  even  greater  eleva- 
tion on  the  Sierra  Nevada  Mountains,  in  California. 

The  tree  mentioned  is  probably  the  same  in  both  instances  and,  on 
the  authority  of  Professor  Fernow,  is  without  much  doubt  Populus  trem- 
uloides. 

The  occurrence  of  the  mites  in  Oregon  and  Utah  is  shown  by  the 
following : 

May  28,  1889,  Mr.  E.  Shipley,  James  Valley  P.  O.,  Oregon,  sent  us 
twigs  bearing  young  and  one  full-grown  mite,  and  he  reported  the  mites 
to  be  very  abundant  on  boards,  stones,  fences,  and  fruit  trees. 

July  19,  1880,  Professor  Comstock  found  what  is  evidently  the  same 
mite  infesting  the  apple-trees  at  Salt  Lake  City,  the  eggs,  young,  and 
nearly-grown  mites  occurring  abundantly  on  leaves  and  twigs.  On  the 
under  side  of  the  leaves,  along  the  midrib,  a  fine  web  was  spun,  be- 
neath which  and  attached  to  it  cast  skins  of  the  mites  were  found.  The 
largest  of  the  mites  collected  at  Salt  Lake  City  by  Professor  Comstock 
are  somewhat  less  in  size  than  the  ordinary  adult  B.  pratensis,  and, 
while  evidently  having  undergone  the  final  moult  had  not  yet  reached 
complete  development.  No  variation  in  structural  details  occur  and 
they  may,  with  little  doubt,  be  referred  to  the  species  under  discussion. 

Habits  and  Life-history. — As  would  be  naturally  expected,  the  wide 
range  of  this  mite  gives  it  a  somewhat  variable  habit. 

In  the  more  northern  regions  and  at  higher  elevations  the  winter  is 
passed  principally,  if  not  altogether,  in  the  e^g  state.  The  mites,  or  the 
last  brood  (there  are  evidently  several  broods)  come  to  maturity  in  the 
fall  and  deposit  their  eggs  on  the  trunks  and  branches  of  the  trees  fre 
quently  in  sufficient  numbers  to  entirely  cover  the  bark  of  the  trunk  and 
branches  to  a  height  of  several  feet.  The  young  mites  issue  during 
March  and  April  following. 

In  the  cases  referred  to  above  of  the  occurrence  of  the  eggs  in  Cali- 
fornia and  Montana  at  an  elevation  of  7,000  to  8,000  feet,  the  issuance  to 
the  young  was  delayed,  evidently  by  the  cold,  till  from  the  1st  to  the  15th 
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of  June.  The  California  specimens,  collected  July  31,  1889,  have  not 
hatched  and  it  is  quite  possible,  iu  view  of  the  prior  hatching  of  the 
eggs  from  similar  localities  in  Montana,  that  the  former  eggs,  either 
from  severe  cold  or  other  causes,  have  been  killed,  although  they  are 
still  fresh  and  healthy  in  appearance. 

Professor  Comstock  found  nearly  full-grown  specimens  at  Salt  Lake 
City  on  apple  trees  iu  July,  together  with  eggs  and  young,  which  would 
indicate  two  broods  there  at  least. 

In  Indiana,  Iowa,  Ohio,  and  Massachusetts  large  numbers  of  the  last 
brood  of  mites  winter  over,  and  the  fall  and  spring  wandering  of  these 
in  search  of  food  or  shelter  doubtless  accounts  for  the  invasion  of  dwell- 
ings so  frequently  reported.  The  swarming  or  massing  in  Europe  of  an 
allied  species,  Petrobia  lapidutn,  is  referred  to  by  Mr.  Webster  in  the 
article  cited  above. 

In  Vol.  I,  No.  10,  of  Insect  Life  we  mentioned  the  record  by  the  New 
Zealand  Fanner  of  the  damage  occasioned  by  a  congeneric  insect  to  the 
leaves  of  the  Apple  in  New  Zealand ;  and  our  agent,  Mr.  Webster,  in 
the  course  of  bis  recent  Australian  mission,  had  his  attention  called  to 
the  work  of  a  similar  mite  on  various  fruit-trees  in  Victoria  (see  Insect 
Life,  Vol.  I,  p.  363). 

At  Washington,  the  mites  abandon  the  clover  and  leaves  of  trees 
early  in  October  and  secret*  themselves,  especially,  in  crevices  in  the 
bark  and  under  loose  bark  of  various  trees.  In  these  situations  they 
may  be  found  abundantly"  during  the  fall  and  winter  in  connection  with 
eggs  and  (sparingly)  young  of  various  stages.  It  is  thus  seen  that 
breeding  is  hardly  interrupted  in  this  latitude  during  the  winter  mouths. 

Food-plants. — The  forejioiug  notes  indicate  that  this  mite  is  a  very 
general  feeder.  Many  of  the  trees  on  which  it  has  been  found,  how- 
ever, evidently  serve  but  to  furnish  winter  quarters,  and  are  not  espe- 
cially attacked  by  the  young  and  adults  during  the  summer  months. 

Of  the  forage  plants,  Clover  and  Timothy  (?)  are  especially  attacked ; 
the  former  being  perhaps  the  ordinary  food-plant  of  the  mite.  Of  ti  ees, 
the  Apple  and  Arbor-vitre  are  frequently  infested  with  all  stages  during 
summer,  and  the  occurrence  of  eggs  and  adults  in  fall  and  winter  on 
Almond,  Plum,  Prune,  Poplar,  Elm,  and  other  trees  would  indicate  that 
these  are  also  attacked. 

Remedies. — In  the  case  of  its  occurrence  on  fruit  or  shade  trees  it  can 
doubtless  be  controlled  or  destroyed  by  spraying  with  the  kerosene 
emulsion,  to  which  sulphur  may  be  profitably  added  at  the  rate  of  2  or 
3  ounces  to  the  gallon  of  the  wash.  In  the  case  of  forage  crops,  spray- 
ing would  be  impracticable  and  no  efiective  method  of  combatting  the 
pest  can  at  present  be  given. 

The  importance  of  this  mite  arises  chiefly,  however,  from  the  annoy- 
ance occasioned  by  its  infesting  houses,  and  this  "  inconvenience,"  to 
put  it  mildly,  can  be  avoided,  or  the  mites  that  may  have  effected  an  en- 
trance may  be  destroyed,  by  the  use  of  the  following  measures  which. 
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have  been  already  recommended  in  our  replies  to  various  correspond- 
ents: 

In  tbe  event  of  an  invasion  of  these 
mites,  the  lawns  about  the  buildings,  and, 
if  practicable,  the  sides  of  the  buildings, 
should  be  sprayed  with  the  kerosene  emul- 
sion. The  lower  portion  of  the  building, 
walks,  etc.,  may  be  treated  with  pure  kero- 
sene with  advantage.  These  applications 
should  be  repeated  every  day  or  two,  or 
as  often  as  necessary  to  destroy  or  repel 
the  mites.  Infested  houses  may  be  freed 
by  spraying  with  benzine,  which  may  be 
used  freely  without  danger  if  care  be  taken 
that  no  fire  is  present,  as  this  substance 
vaporizes  rapidly  and  is  highly  inflam- 
mable.  Athoroughairing  willremoveall  ^L*rZ^Ti~  f.:!.! 
traces  of  the  odor  of  this  substance.  (Original.) 


DESCRIPTION    OF    VAHIOUS    STAGES. 

Egg.— 0.19'^^"'  in  <iiameter,  spherical,  slightly  flattened  at  base;  color,  vermilion; 
shining ;  placed  singly  or,  more  commonly,  in  masses  covering  bark  of  trees  to  a  depth 
of  from  one  to  three  layers. 

Young  Larva.— 0.18  by  0.22'""',  nearly  circular.  Color  red  (vermilion).  Surface 
irregularly  striate.  Three  pairs  legs,  all  5-jointed,  not  exceeding  body  in  length, 
second  and  last  joints  longest ;  the  first  pair  of  legs  slightly  exceeding  the  others  in 
length  ;  tarsi  surrounded  with  six  knobbed  hairs,  two  at  the  tip  and  the  other  four 
near  the  base.  Eyes  two,  situated  ou  a  reddish-purple  triangular  spot  a  little  back 
of  the  center  and  near  the  edge  of  the  cephaluthorax.  Cephalothorax  one-third  less 
in  size  than  abdomen.  Scale-like  appendages  of  the  adult  occur  on  the  larva  in  same 
number  and  position,  but  are  more  elongate,  being  more  in  the  nature  of  serrate 
spines  ;  frontal  processes  wanting,  but  in  place  of  them  occur  two  serrate  spines  pro- 
jecting forwards.  The  position  of  the  spines  on  the  body  is  Jis  follows:  Two  priyject- 
ing  from  the  anterior  extremity,  one  in  front  and  one  behind  eyes;  one  at  anterior 
angle,  two  pairs  closely  placed  near  lateral  margin,  three  arranged  in  triangle  near 
posterior  margin  of  abdomen,  three  pairs  on  dorsum  of  abdomen  ;  making  in  all  28 
spines. 

Later  Stages.-The  full  complement  of  legs,  as  also  the  anterior  scale-tipped  projec- 
tions, appear  after  the  first  or  second  molt ;  the  legs  in  relative  length  and  in  length 
of  joints  approach  those  of  the  adult,  bnt  are  shorter  and  stouter;  the  scales  of  body 
also  become  like  those  of  adult.  Little  change  in  color  occurs  until  nearly  full  size 
is  reached. 

Mr.  Garman's  species  are  described  as  follows  : 

Bryobia  pratensis,  n.  s.,  H.  Garman. 

Body  oval  in  outline  as  seen  from  above  or  below  ;  bnt  little  elongated.  Outline 
as  seen  from  side  also  oval,  increasing  in  depth  towards  the  posterior  extremity, 
where  it  is  abruptly  truncated.  Strongly  convex  above,  much  less  so  below.  Entire 
surface  rugose,  with  more  or  less  parallel,  waved  stria?.  Strije  of  dorsal  surface  of  ab- 
domen coarser  and  more  regular  than  those  of  the  ventral  surface  and  of  the  cephalo- 
thorax. 

With  scattered,  curved,  finely  denticulate,  scale-like  appendages  attached  to  the 
dorsum  and  at  the  margins.     These  scales  expand  uniformly  from  their  bases  to  their 


52 

tips,  where  they  are  widest  and  have  slightly  rounded  denticulate  margins.  The 
four  conical  prominences  which  extend  forward  over  the  moutli  parts  at  the  anterior 
extremity  of  the  cephalothorax,  each  bears  one  of  these  scales.  The  two  median 
prominences  are  longest,  and  are  united  at  their  bases.  Palpi  very  stout;  the 
basal  articles  with  a  few  long  hairs;  inner  ramus  of  forceps  thumb-like  and  with 
spiuose  hairs  ;  outer  ramus  a  strongly  curved  hook. 

Legs  with  strong,  plumose,  spine-like  hairs  on  their  basal  articles,  which  hairs 
grow  less  and  less  stout  towards  the  distal  extremity  of  the  linibs  until  upon  the  dis- 
tal articles  they  form  long,  slender  setie.  Anterior  legs  equal  to  the  body  iu  length, 
tapering  but  slightly  to  the  distal  extremity.  Two  basal  articles  about  equal,  the 
proximal  slightly  the  longer.  Third  article  longest,  twice  the  length  of  the  sixth. 
Fourth  article  nearly  as  long  as  the  sixth,  about  half  the  length  of  the  fifth.  Adhe- 
sive hairs  fewer  and  more  slender  than  those  of  the  other  legs.  Legs  of  the  three 
posterior  pairs  much  shorter  than  the  anterior,  and  with  less  diflerence  in  the  lengths 
of  the  articles  composing  them. 

The  eyes  consist  of  two  approximated  ocelli  on  each  side  of  the  cephalothorax. 
Adults  in  life  marked  with  red  and  black.  The  i^attern  has  been  destroyed  by  alco- 
hol.    The  majority  of  those  examined  have  large  anal  protuberances. 

Length  of  body  .038  inch  ;  width  of  same  .025  inch. 

With  the  above,  another  mite,  similar  but  paler  and  smaller,  was  frequently 
taken  in  meadows.     It  is  thus  described  by  Mr.  Garniau  : 

Br yobia  pallida,  n.  s.,  H.  Garman. 

A  small,  \  ill.,  species  agreeing  with  B.  jyrateiiHis  \i\  general  form.  Anterior  legs 
slightly  longer  than  the  body,  with  the  fourth  article  markedly  shorter  than  the  sixth. 
Scale-like  appendages  somewhat  wider  and  shorter  proportionally.  Two  outer  of 
the  frontal  processes  wider  at  their  tips  than  those  of  B.  pratensis.  Median  pair  of 
processes  more  sU-nder  than  the  outer  and  united  for  half  their  length.  Color,  whitish. 
Length  of  body  .024  inch  ;  width  of  the  same  .015  inch.  Occurs  with  the  preceding 
on  grasses  in  meadows.  The  anal  protuberance  is  conspicuous  in  most  of  the  exam- 
ples seen. 

Additions  to  Description  of  Adult.— Ijength,  0.70  to  0.82""".;  width,  0.55  to  0.57™™. ; 
in  specimens  collected  in  fall  and  winter,  the  dorsum  is  coucave,  slightly  elevated  to- 
ward the  middle,  the  lateral  edges  being  quite  sharp,  and  even  in  the  most  distended 
specimens  this  appearance  is  not  entirely  obliterated.  The  rami  of  forceps  may  be 
best  described  as  upper  and  lower,  the  hook  being  above  ;  in  mounted  specimens  their 
position  is  frequently  as  shown  at  Fig.  4,  o,  with  the  hook  forming  apparently  the  in- 
ner ramus. 

"The  long  setai"  of  the  distal  articles  of  the  legs  are  prominent  only  in  the  case 
of  the  first  pair  of  legs;  with  the  following  pairs  the  hairs  on  the  last  articles  ap- 
proach more  nearly  those  of  the  other  joints;  with  the  exception,  however,  thatfrom 
near  the  tip  of  the  outer  side  of  the  distal  article  of  each  leg  spring  two  long,  curved 
hairs,  iu  length  more  than  one-half  that  of  the  article,  and  these  prominent  hairs 
occur  also  in  the  earlier  stages  of  the  insect. 

The  comparative  length  of  the  six  articles  of  the  anterior  legs  may  be  shown  by 
the  following  numbers,  counting  from  the  basal  article :  4, 2,  20,  8, 16, 9. 

There  is  in  different  specimens  a  slight  variation  in  the  length  of  the  articles,  but 
their  relative  length  is  practically  uniform.  The  eyes,  as  already  indicated  for  the 
larva,  are  situated  in  a  triangular  reddish-purple  spot,  from  which  they  probably 
take  their  color  by  refiectiou,  since  when  A^ewed  from  the  side  they  are  colorless. 
Color:  Abdomen  dorsiilly,  ceutral  spot  on  the  hind  margin  of  the  cephalothorax  aud 
a  lateral  oblique  mark  directed  forward,  purplish-black  ;  anterior  and  lateral  portions 
of  cephalothorax,  lateral  edge  aud  sometimes  central  dorsal  portion  of  abdomen, 
sternum  and  legs  vermilion. 

Projecting  ventral  (anal)  portion  of  abdomen  large,  and  with  prominent  triangular 
or  oval  anal  opening  (Fig.  4,  b). 

Thp  position  of  the  scale- like  appendages  of  the  adult  agrees  with  those  of  the 
larva,  with  the  exception  that  the  place  of  the  anterior  pair  of  spines  of  the  larva  is 
taken  by  the  projecting  scale-bearing  appendages  of  the  cephalothorax  of  the  adult. 

The  character  of  theee  scales  is  shown  in  Fig.  4,  t,  from  the  outer  cephalothoracic 
prominence  j"  from  the  inner  and  h  from  body. 
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REPORT  ON  AN  OUTBREAK  OF  THE  ARMY  WORM,  AND  ON  SOME 
OTHER  INSECTS  AFFECTING    GRAIN,  IN  MARYLAND. 

By  Wm.  H.  Ashmead. 

In  accordance  with  Professor  Riley's  instructions,  on  May  31,  accom- 
panied by  Mr.  Albert  I.  Hayward,  of  the  Maryland  Agricultural  Col- 
lege, I  started  for  Salisbury,  Wicomico  County,  and  Princess  Anne, 
Somerset  County,  Md.,  to  make  such  observations  on  the  Army 
Worm  {Leucatiia  imiptincta),  then  depredating  in  the  vicinity  of  these 
places,  as  the  limited  time  at  our  disposal  should  permit. 

During  our  journey,  we  ascertained  in  conversation  that  the  worms 
were  most  numerous  in  the  immediate  vicinity  of  Princess  Anne,  and 
we  took  the  most  direct  route  for  that  place. 

As  we  approached  our  destination  we  began  to  see  the  effects  of  the 
worms'  work;  just  before  entering  the  town  we  passed  by  a  large  field 
of  corn,  owned  by  Mr.  H.  H.  Deshields,  containing  about  12  acres,  that 
had  been  devastated  by  them,  and  only  a  few  green  plants  could  be 
detected,  here  and  there,  in  the  field. 

This  field  was  in  marked  contrast  with  another  corn-field  adjacent, 
which  had  been  saved  from  attacks  by  ditching,  as  recommended  in 
the  Third  Report  of  the  U.  S.  Entomological  Commission.  Another 
thing  observed,  was  that  this  field  was  flanked  behiud  with  a  wood 
that  evidently  prevented  their  ingress  that  way,  whereas  the  former 
was  contiguous  to  grass  and  wheat  fields,  in  which  the  worms  are  said 
to  originate. 

Just  before  entering  the  town,  we  passed  another  10-acre  corn-field, 
owned  by  Mr.  John  L.  Lormer,  that  but  a  short  time  previously 
presented  a  most  promising  appearance,  but  which  today  is  com- 
pletely "cleaned  out"  by  the  worms.  It  may  be  worthy  of  record, 
as  the  theory  has  been  advanced  that  insects  originate  in  just  such 
places,  that  in  an  adjoining  field  were  three  old  hay-stacks.  Contrary 
to  our  expectations,  we  found  the  reports  of  their  numbers  not  at  all 
exaggerated,  and  the  damage  done  is  even  worse  than  we  anticipated 
— the  Wheat,  Corn,  Barley  and  Timothy  of  many  of  the  farmers  being 
totally  ruined  oy  them. 

One  of  the  most  interesting  places  for  observation  we  visited  was  that 
of  Wm.  J.  Porter,  a  practical  and  energetic  farmer,  who,  although  he 
has  fought  the  worms  most  vigorously,  has  suffered  severely  from  their 
attacks.  By  means  of  ditching  and  by  burning  straw  he  has  been  able 
to  save  part  of  his  crops,  but  several  of  his  fields  of  Corn,  Timothy  and 
Wheat,  were  already  ruined.  He  reported  the  worms  much  less  numer- 
ous than  they  had  been,  but  we  saw  many  thousands  in  his  fields. 

During  our  rambles  Mr.  Porter  took  us  to  one  of  the  ditches  he  had 
dug  to  keep  the  worms  out  of  a  large  corn-field.     In  this  ditch  he  had 


54 

sunk,  every  2  or  3  yards  apart,  deeper  pits,  where  we  found  the  worms 
2  and  3  inches  deep,  and  the  rest  of  the  ditch  was  black  with  the  dead 
and  living  worms.  From  the  dead  a  fearful  stench  arose  in  such 
strength  as  to  attract  the  buzzards,  which,  as  we  viewed  the  scene, 
were  proudly  sailing  overhead.  Various  carrion-beetles,  too,  seemed 
to  revel  in  the  carnage — large  Silphids  and  Staphyliuids,  besides  nu- 
merous smaller  forms,  were  quite  numerous,  while  the  hard-shelled  His- 
terids  were  quite  plentiful,  working  through  the  putrid  masses.*  Sev- 
eral carabids  were  observed  running  through  the  ditches,  preying  on 
the  living  and  dying,  Scarites  suhterranens  Fabr.  being  particularly 
noticeable,  and,  no  doubt,  with  its  large  mandibles  doing  efficient  service 
in  destroying  the  worms. 

Mr.  Porter  informed  us  that  the  worms  always  originated  in  the 
wheat  and  old  grass-fields,  and  during  the  morning  hid  themselves  from 
observation,  never  appearing  in  numbers  until  after  3  o'clock  p.  m., 
which  accorded  with  our  own  observations  and  with  those  of  the  other 
farmers  visited. 

They  ate  up  the  Timothy  and  Corn  clean,  and  after  devouring  the 
blades  of  the  Wheat,  congregated,  three  or  four  together,  on  the  heads ; 
after  devouring  several  of  the  lower  grains,  they  ate  the  husks  and 
nipped  oft"  the  upper  portion  of  the  kernel  of  the  rest,  thus  almost  en- 
tirely destroying  it.  If  the  grain  is  well  advanced  and  somewhat  hard 
it  escapes  destruction  ;  but  as  most  of  the  wheat  visited  was  still  in  the 
milk,  the  destruction  was  great,  and  not  less  than  75  per  cent,  of  the 
crop  had  been  already  destroyed. 

Although  several  parasites  are  known  to  i>rey  upon  the  worms,  and 
we  kept  a  sharp  lookout  for  such,  none  were  seen  except  a  few  cocoons 
of  an  Apanteles,  which  were  discovered,  together  with  the  worms,  under 
old  trash  and  logs  in  a  wheat-field.  A  few  were  gathered  and  for- 
warded to  the  Department,  some  of  which  have  since  hatched  and  prove 
to  be  Apanteles  militaris  Walsh. 

The  cornfields  of  all  this  region  were  found  to  be  badly  infested  with 
the  larvae  of  two  species  of  beetles,  and  so  numerous  are  they  at  times 
as  to  entirely  destroy  the  first  planting  and  necessitate  a  replanting  of 
entire  fields.  The  farmers  call  them  the  "  Bud-worm  "  and  do  not  seem 
to  be  aware  that  they  are  two  distinct  species  that  do  the  injury. 

One  species  is  a  well-known  corn  pest,  the  larva  of  Diahrotica  vittata, 
widely  distributed  over  the  United  States  ;  the  other  is  one  of  the  wire- 
worms,  possibly  the  larva  of  a  common  beetle,  Drastarius  elegans  Fabr., 
which  also  has  an  extended  range,  extending  into  Mexico.  I  am  not 
aware  that  this  latter  species  has  ever  before  been  reported  as  injurious 
to  corn,  as  the  larva  is  supposed  to  be  predaceous  on  other  insects.  It 
may,  though,  have  dual  habits,  not  an  unusual  occurrence  in  some  in- 

*  None  of  these  insects  were  brought  back  by  Mr.  Ashraead,  or  determinations  would 
be  introduced.— Eds. 
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sects.  Both  of  these  species  are  more  prevalent  in  low  fields,  the  higher 
fields  being  less  subject  to  their  attacks. 

Another  beetle,  found  to  be  seriously  injurious  to  cantaloupes  and 
sweet-potatoes, in  this  region,  was  aChrysomelid,  Systena elongata,Fa,br., 
which  we  found  swarming  in  numbers,  skeletonizing  the  leaves  and  fre- 
quently killing  the  young  plants.  Mr.  Porter  stated  that  he  was  com- 
pelled to  replant  on  account  of  them. 

On  a  neighboring  farm,  owned  by  Mr.  Z.  Rouch,  almost  as  much 
damage  had  been  done  by  the  Army  Worm,  as  on  the  former  place.  A 
large  corn-field  and  a  field  of  timothy  were  totally  ruined.  A  wheat- 
field,  farther  advanced  than  thai  of  Mr.  Porter's,  was  less  seriously 
affected,  although  it  did  not  escape  entirely,  the  blades  of  the  Wheat 
and  the  young  Timothy  being  entirely  eaten  up  by  them. 

It  was  on  this  place  that  we  saw  the  effects  of  the  worms  on  Barley. 
Quite  a  large  field  already  in  head  was  completely  ruined. 

In  the  afternoon  we  visited  probably  the  largest  farm  in  the  county, 
that  of  the  Hon.  D.  N.  Dennis,  comprising  500  acres  or  more. 

No  better  place  existed  for  the  proper  study  of  the  pest,  as  the  worms 
were  swarming  in  all  the  fields  by  the  millions,  and  we  had  hit  upon 
the  proper  time  of  day  to  see  them  most  advantageously,  4  o'clock  p. 
m.  The  ground  was  literally  black  with  the  crawling  worms.  Mr. 
Dennis  had  made  no  especial  efforts  to  destroy  them,  although,  like 
some  of  his  neighbors,  he  had  surrounded  some  of  his  fields  with  ditches 
in  an  attempt  to  keep  them  out  of  adjoining  fields.  I  believe  it  would 
have  been  quite  practicable  to  have  destroyed  many  thousands  with 
poisonous  washes,  or,  as  Mr.  Porter  did,  by  burning  straw  in  the  ditches, 
as  the  bottom  of  the  ditches  were  black  with  worms. 

This  farm  is  divided  by  a  central  lane,  on  either  side  of  which  are 
fields  of  wheat,  corn,  grass,  oats,  etc.,  and  in  passing  through  this  lane 
we  found  the  worms  quite  plentiful,  crawling  almost  invariably  in  the 
direction  of  the  prevailing  wind. 

One  of  the  first  fields  we  passed  was  an  immense  wheat-field  already 
in  the  head,  and  the  worms  could  be  plainly  discernable  on  the  ground 
all  through  it  and  on  the  stalks  and  heads.  The  worms  having  already 
devoured  the  young  timothy  and  other  tender  plants  usually  found 
growing  there,  the  blades  of  the  wheat,  the  husks,  and  a  goodly  por- 
tion of  the  kernels,  evidently  could  not  find  sufficient  food  and  were 
now  migrating  to  pastures  new,  the  sides  of  the  field  being  black  with 
moving  hosts  seeking  more  nutritious  food. 

These,  as  well  as  all  the  others  observed,  were  moving  in  a  south- 
westerly direction,  the  direction  of  the  prevailing  wind.  They  were 
apparently  in  all  stages  of  growth,  from  little  fellows  not  more  than  a 
quarter  of  an  inch  long  to  the  fully  matured  larvte,  and  all  got  over  the 
ground  and  every  obstacle  in  their  way  with  the  most  surprising  rapid- 
ity. The  fences,  posts,  and  other  obstacles  in  their  way  were  no  ob- 
struction to  their  migratory  instinct,  or  their  search  for  food.  The 
7940— No.  2 2 
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fence  rails  and  posts  were  often  covered  with  crawling  worms,  some- 
times not  less  than  a  dozen  worms  being  found  on  the  top  of  a  single 
tall  post,  while  others  wore  seen  going  up  one  side  as  others  were 
going  down  the  opposite.  Some  specimens  were  even  found  uuder  the 
loose  bark  on  the  posts  and  rails,  where  they  had  probably  crept  for 
shelter.  One  specimen  thus  found  was  in  the  jaws  of  a  large  hairy 
spider,  Salticus  sp. 

Adjacent  to  this  wheat-field  was  a  large  field  of  Timothy,  containing 
17  acres,  the  blades  of  which  had  been  cut  off  by  the  worms  as  clean  as 
cattle  could  have  done.  Mr.  Jones,  the  overseer,  informed  me  this 
field  would  have  harvested  not  less  than  three  tons  of  hay  to  the  acre; 
but  now  it  would  not  pay  for  the  cutting. 

At  one  side  of  this  field,  the  side  next  the  wheat,  the  worms  had 
congregated  in  countless  numbers,  every  square  foot  having  not  less 
than  30  to  50  worms.  The  worms  were  now  coming  out  of  this  field 
and  going  into  the  adjoining  wheat-field  and  crossing  the  lane  into 
the  opposite  tields  in  great  numbers,  and  it  was  here  that  we  ob- 
served a  flock  of  the  common  English  sparrows  and  a  few  robins  pick- 
ing out  the  smaller  worms  and  feeding  on  them.  Mr.  Jones  informed 
us  the  English  sparrows  had  been  thus  busily  engaged  all  the  past 
week,  and  it  gives  us  pleasure  to  record  here  this  fact  in  favor  of  the 
despised  bird. 

Some  distance  off'  from  this  field  was  another  one  of  wheat,  contain- 
ing probably  20  acres,  in  which  the  worms  were  even  more  numerous, 
and  they  had  already  sufficiently  injured  it  to  render  the  crop  unprofit- 
able to  harvest.  A  deep,  broad  ditch  had  been  dug  along  one  side, 
and  it  was  now,  about  5  o'clock  p.  m.,  black  with  worms.  It  seemed 
to  us  a  pity  that  these  worms  were  not  killed,  as  many  of  them  were 
able  to  crawl  up  the  sides  and  escape  into  adjoining  fields. 

Facing  this  field  was  a  large  corn-field  of  probably  75  acres,  of  which 
50  acres  had  already  been  destroyed,  and  there  was  but  a  slight  chance 
that  any  of  the  corn  still  left  would  escape,  although  by  ditching  an 
effort  was  being  made  to  save  it.  Of  the  50  acres  destroyed  30  acres 
had  already  been  replanted,  and  in  the  newly  plowed  portion  the  worms 
were  seen  moving  about  in  all  directions,  having  just  entered  it  from 
the  adjoining  wheat ;  it  is  probable  that  most  of  these  will  die  of  starva- 
tion or  from  the  effects  of  the  hot  sun  in  the  middle  of  the  day. 

We  were  particularly  struck  with  what  Professor  Riley  has  written 
about  the  Army  Worm  not  feeding  on  Clover.  Of  the  several  clover-fields 
we  saw  the  worms  passed  entirely  through  them,  eating  the  Timothy, 
other  grasses,  and  some  weeds,  but  leaving  the  Clover  almost  untouched. 
A  few  of  the  leaves  and  some  of  the  heads  were  slightly  eaten,  but  no 
appreciable  injury  was  observed.  Only  once  did  I  actually  observe  a 
worm  eating  it,  and  that  was  a  single  half-grown  specimen  curled  up  on 
the  head  devouring  the  most  palatable  portions. 

The  present  outbreak  seems  to  be  quite  local,  within  a  radius  of  10  to 
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15  miles,  and  of  the  origin  and  previous  outbreaks  we  ascertained  but 
little.  All  the  farmers  and  others  interviewed  concurred  in  the  opinion 
that  the  winter  of  1889-'90  had  been  unusually  mild  and  dry,  and  a  few 
reported  having  observed  the  worms  feeding  on  warm  days  during  the 
winter. 

On  the  following  day  we  visited  Salisbury,  but  found  nothing  of  im- 
portance to  prolong  our  stay  there.  Messrs.  L.  Malone  and  W.  B. 
Tighlman  informed  us  that  the  army  worm  had  not  as  yet  appeared  on 
any  of  the  farms  in  the  immediate  vicinity,  and  no  serious  injury  had 
been  done  nearer  than  3  miles. 

Mr.  Tighlman  reported  the  oat  crop  of  this  whole  region  this  year  a 
total  failure  from  the  depredations  of  the  Grain  Aphis,  Siphonophora 
avence  Fabr. 


SOME   OF   THE   BRED   PARASITIC    HYMENOPTERA    IN    THE   NA- 
TIONAL COLLECTION. 

(Continued  from  page  18.) 

Subfamily  Euphorinae. 

Parasites.  Hosts. 

Perilitus  gastrophysse  Ashm Gastrophysa  cyanea  Mels.    Columbus,  Ohio, 

June  2,  1886. 

Euphorus  sculptus  Cr. Megilla  maculataTfeG.    Washington,  D.  C, 

June  24,  Aug.  29,  Sept.  12,  1884. 
From  same  beetle,  by  F.  M.  Webster,  La 
Fayette,  Ind.,  July  21,  Aug.  18,  1884. 

Subfamily  Meteorinae. 

Meteorus  coqnillettii  Ashm   Agrotis  sp.  ?    Los  Angeles,  Cal.,  July  3. 

Meteorus  orchesise  Ashm Orchesia    castanea    Mels.      Grand    Ledge, 

Mich.,  July,  1881. 
Meteorus  vulgaris  Cr Omphalocera  cariosa  Led.  on  Paw  Paw.    St. 

Louis,  Mo.,  Oct.  5,  1873. 
Tetralophaplaianella.   Kirkwood,  Mo.,  Apr. 

1.5,  1887. 
Meteorus  notodontse  Riley  MS Heterocampa  subalbicans  Grt.     St.   Louis, 

Mo.,  Oct.  28,  1874. 
Meteorus  brevicaudus  Ashm Cecidomyious?gallon  Oak.  St.  Louis,  Mo., 

June  {,  1872. 
Meteorus  euchromise  Ashm Euchromia  criphia  Fabr.     Caracas,  Vene- 
zuela, Sept.  23,  1886. 
Meteorus  sp.  ? Tineid   larva   on  Hamamelis.     Kirkwood, 

Mo.,  May  29,  1886. 
Meteorus  sp.  f Cacoecia  fervidana  Clem,  on  Oak.  St.  Louis, 

Mo.,  Oct.  24,  1874. 
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Parasites.  Hosts. 

Meteorus  communis  Cr Botis  penitalis  Grt.     St.  Louis,  Mo.,   Sept. 

15,  1875. 
Gelechia  pseudacacieUa  Chamb.  on  Locust. 

Washington,  D.C.,  Nov,  11-29,1879. 
Datana  integerrima  U.  &  R.     Washington, 

D.C.,  July  21,  1880. 
Found  also  in  Texas. 

Meteorus  oecopsidis  Ashm CEcopsis    sp.  ?     Kirkwood,    Mo.,   Aug.    10, 

1885. 

Meteorus  floridanus  Ashm Arctiid  larva.    Cocoanut  Grove,  Fla.,  May, 

1887. 

Meteorus  dimidiatus  Cr Tineid  on  Willow.     St.  Louis,  Mo.,  May  27, 

1867. 
Agrotis  subgothica  Haw.     Washington,  D. 

C,  Mar.  7,  1882. 
Found  also  in  Michigan. 

Meteorus  indagator  Riley  MS Pionea    rimosalis   Guen.      Oxford,     Miss., 

Sept.,  1880. 

Subfamily  Calyptinae. 

Eubadizon  pleuralis  Cr Coleophora  sp.  ?  on  Oak.     St.  Louis,  Mo., 

July  15,  1877. 
Tortricidous  borer  in  twig  of  Apple.    Kirk- 
wood, Mo.,  Oct.  24,  1887. 

Eubadizou  phymatodes  Ashm Phymatodes  amcenum  Say  on  Grape.     Kirk- 
wood, Mo.,  Apr.  11-16,  1889. 

Gany chorus  atricornis  Ashm Andricus  ?  on   Quercus   Douglassi.     Marion 

Co.,  Cal.,  1885. 

Ganychorus  orchesiae  Ashm Orchesia  castanea  Mels.  in  woody   fungus. 

Grand  Ledge,  Mich.,  1881. 

Ganychorus  gelechise  Ashm Gelechia    prunifoliella  Cham.     Kirkwood, 

Mo.,  May,  1885. 

Subfamily  Alysiinae. 

Aphsereta  muscse  Ashm 1  HaematoUa  serrata   Desv.    Washington, 

D.C.,  Aug.  8-10, 1889. 
Puparium  of  another   Muscid.     Washing- 
ton, D.  C,  July  7, 1888. 
Found  also  at  St.  Louis,  Mo. 

Aphsereta  californica  Ashm Dipteron    in  roots  Typhu     latifoUa.      Los 

Angeles,  Cal.,  Sept.,  1886. 
Oscinia  malvcB  ^  Burg.      Jacksonville,  Fla., 
1886. 

Aphsereta  oscinidis  Ashm Oscinis  on  Plantago  major. 

Adelura  dimidiata  Ashm Anthomyia  Irnssico'  Bouch6  ?,  in  stem  of  Cab- 
bage.    Ames,  Iowa. 

Adelura  subcompressa  Ashm Ovipositing  in  Dipterous  larvfe  in  fungus. 

Los  Angeles,  Cal.,  July  16,  1886. 

Subfamily  Dacnusinae. 

Dacnusa  oscinidis  Ashm Oscinid  miner  on  Honeysuckle.    Kirkwood, 

Mo.,  Apr.  6,  1885. 
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Parasites.  Hoett. 

Dacnusa  confusa  Ashm Dipterous  miner  ia  leaves  of   Wild  Rice. 

Monroe,  Mich.,  July,  1881. 

Dacnusa  flavocincta  Ashm Dipterous  leaf-miner  on  Wheat.  Anderson- 

ville,  Tenn.,  May  5,  1884. 

Synaldis  ulmicola  Ashm Dipteron  on  trunk  of  Elm.     Washington, 

D.  C,  Oct.  14,  1878. 

Coelinius  meromyzae  Forbes Meromyza    americana    Fitch,  in   stems     of 

Wheat.  Indianapolis,  Ind.,  July  18, 1883. 
Collected  also  at  Ames,  Iowa. 

Coelinius  sp.  var.  f  meromyzae  Forbes Meromyza  americana  Fitch.  Ottawa,  Can- 
ada, July  21,  1889. 

Subfamily  Macrocentrinae. 

Macrocentrus  paediscae  Riley  MS Padisca      scudderiana    Clem.       Richfield 

Springs,  N.  Y.,  May  23, 1887,  and  Buffalo, 
N.  Y.,  June  25,  1884. 

Macrocentrus  gelechiae  Ashm Gelechia    epigwella     Cham,    on  Vaccinium^ 

Washington,  D.  C,  Aug.  28, 1882. 
Macrocentrus  pectoralis  PrDV Padisca  sp.  ?  on  Solidago  lanceolata.   Wash- 
ington, D.  C,  June  6  and  21,  1884. 

Macrocentrus  solidaginis  Cr.  MS Cacoecia  fervidana  Clem,  on  Oak.   St.  Louis, 

Mo.,  July  6,  1877. 
Tortricid  on  Black  Oak.     Lansing,  Mich., 
July  4,  1887. 

Macrocentrus  delicatus  Cr Carpocapsa potnonella  (L.).    St.Loui8,Mo., 

July  10, 1872. 
^  Cacaicia  fervidana  CI.  on  Oak.     St.  Louis. 

Mo.,  July  7-17,  1873. 
Tortricid  leaf-roller  on  Cotton.     Crescent 

City,  Fla.,1880. 
Acronycta  oblinita  S.  and   A.  Washington, 

D.  C,  Oct.  1.1880. 
Collected  also  in  Texas  and  North  Carolina, 

Zele  nigriceps  Riley  MS Cramhus  zeellus  Fernald.   La  Fayette,  Ind., 

July  11,  1886. 

Zele  atriceps  Riley  MS Coleophora  sp.  on  Hickory.    Washington, 

D.  CSept.  16,1886. 

Subfamily  Diospilinae. 

Promachus  saperdae  Riley  MS Saperda  Candida  Fab.    Indiana. 

Promachus  rubriceps  Ashm Sternidius  alpha  in  Sumach.    Washington, 

D.  C.,Feb.  14,  1884. 

Subfamily  Opiinae. 

Phaedrotoma  sanguinea  Ashm Trypeta  in   fruits  of   Solanum  carolinense. 

Washington,  D.  C,  Oct.  3, 1885. 

Opius  anthomyiae  Ashm JwfAoni^id,  mining  leaves  of  Dock.  Lans- 
ing, Mich.,  June  23,  1887. 

Opius  mellipes  Prov Lophoderu8incertanaB,ohB.   Kirkwood,  Mo., 

Sept.  25, 1881. 

Opius  foveolatus  Ashm Leaf-miner  on  Pigweed.     Ames,  Iowa. 

Opius  floridanus  Ashm Leaf-miner    on   Artichoke.     Jacksonville, 

Fla.,  June  15. 
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Subfamily  Ichneutinae. 

Parasites.  Hosts. 

Iclineutes  fulvipes  Cr ^wura?  on  Willow.     Ft.  Grant,  Ariz.,  Mar. 

28,  Apr.  7,  1882. 
Saiv-fly  on  Willow,    A.  J.  Cook,   Lansing, 
Mich. 

Subfamily  Toxoneurinae. 

Toxonenra  minuta  Cress Gelechia   prunifoliella    Cham,    on    Peach. 

Kirkwood,  Mo.,  Oct.  8,  1884. 

Subfamily  Aphidiinae. 

Praon  humulaphidis  Ashm Siphonophora      sp.?     on    Hop.      Richfield 

Springs,  N.  Y.,  June  15,  1887. 

Aphidius  prociphali  Ashm Prociphilus  sp.  ?  on  Pinus  inops.  Wash- 
ington, D.  C,  Apr.  7,  1883. 

Aphidius  pterocommae  Ashm Pterocomma    salicicola   Uhler    on   Willow. 

Washington,  D.  C,  Apr.  5,  1883. 

Aphidius  avenaphis  Fitch Siphonophora  avetm  Fab.     Glendower,  Va., 

June  17,  1882,  and  La  Fayette,  Ind., 
June  24,.  1889. 

Aphidius  lachniAshm Lachmisl  on  Poplar.     Alameda,  Cal.,Nov., 

1887. 

Aphidius  phorodontis  Ashm Phorodon  mahaleb  Koch  on  Peach.  Wash- 
ington, D.  C,  June,  1888,  and  Ottawa, 
Canada,  1889. 

Aphidius  xauthus  Ashm Cecidomyiid  gall  on  blossom  of  Solidago.  St. 

^       Louis,  Mo.,  Sept.  23,  1876. 

Lysiphlebus  ribaphidis  Ashm Mi/zus  ribis  L.  on  Currant.  La  Fayette,  Ind., 

July  12,  1886. 

Lysiphlebus  cucurbitaphidis  Ashm Siphonophora  cucurbitw  Thos.     La  Fayette, 

Ind.,  Nov.  6,  1885. 

Lysiphlebus  eragrostaphidis  Ashm Aphid  on  Eriogonus  fasciculatus.     Los  An- 
geles, Cal. 
Siphonophora  on  Audibertia  stochoides.     Los 

Angeles,  Cal. 
Swept  from  Eragrostis.    La  Fayette,  Ind., 
Nov.  4,  1885. 

Lysiphlebus  coquillettii  Ashm Myztis  sp.  ?  on  'Hosackia  glabra.  Los  An- 
geles, Cal. 

Lysiphlebus  citraphis  Ashm Toxoptera  on  Orange.      Brooksville,  Fla., 

April  26,   1879;  also  from  Rock  Ledge, 
Fla.,  April  12,  1880;  Jacksonville,  Fla., 
and  Crescent  City,  Fla. 
Dactylojnus  citri  Boisd.      Washington,  D. 
C,  Oct.  4,  Nov.  20,  1884. 

Lysiphlebus  myzi  Ashm Myzus  ribis  L.  Lansing,  Mich.,  and  La  Fay- 
ette, Ind. 

Lysiphlebus  testaceipes  Cr Aphis  gossippii  on  Cotton.      Selma,  Ala., 

May  19,  1879;  Washington.  D.  C,  Oct. 
30,  1879;  Fremont,  N.  C,  July  20.  1880; 
and  Wedgefield,  S.  C  ,  July  24,  1886. 
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Parasites.  Hosts. 

Lysiphlebus  gossippii  Ashm Aphis  gossipii  on  Cotton.     Selma,  Ala.,  Oct. 

7  and  8,  1880,  and  Columbia,  S.  C,  Dec. 

26,  1888. 
Lysiphlebus  abutilonaphidis  Ashm Siphonophora  rosce  Reaum.     Los  Angeles, 

Cal. 
Siphonophora  on   Ahutilon.     Los  Angeles, 

Cal. 
Lysiphlebus  tritici  Ashm Siphonophora  avence  Fab.     Glendower,  Va., 

June  20,  1882,  and  Cadet,  Mo.,  May  10, 

1882. 
Toxoptera  gramimim  Rond.?  on  Wheat.  Me- 

bane,  N.  C,  Feb.  30.  1890. 
Aphis  sp.  ?  on  roots  ofWheat.     La  Fayette, 

Ind.,  Oct.  14,  1888. 
Lysiphlebus  persicaphidis  Ashm Aphid  on  Peach.     Fresno  Co.,  Cal.,  May, 

1886. 
Lysiphlebus  baccharaphidis  Ashm Aphid  on  Baccharis  viminalis.    Los  Angeles, 

Cal. 
Lysiphlebus  salicaphis  Fitch Siphonophora  viticola  Thos.    St.  Louis,  Mo., 

June  18,  1873,  and  Washington,  D.  C, 

Sept.  10,  1886. 
Lysiphlebus  minutus  Ashm Aphis  gossyppii  on  Cotton.    Fremont,  N.  C, 

July  22, 1880. 

Diferetus  americanus  Ashm Siphonophora  avence  Fabr,    La  Fayette,  Ind. 

Diseretus  ferruginipes  Ashm Siphonophora  avenw  Fabr.   La  Fayette,  Ind. 

Diseretus  brunniventris  Ashm Siphonojjhora  avena^  Fsihr,   La  Fayette,  Ind. 

Lipolexis  rapae  Curtis  =  piceus  Cr Ajyhis  brassiew  L.      Bluflfton,  S.  C,  May  12, 

1884. 
A.  irassicw  L.     St.  Louis,  Mo. 
Aphis  on  Brassicacampestr is.     Los  Angeles, 

Cal.,  Apr. 
Aphis  on  Turnip.    St.  Louis,  Mo.    Collected 

also  at  Jacksonville,  Fla..  and  La  Fay- 
ette, Ind, 

Lipolexis  salicaphidis  Ashm Aphid  on  Salix.     Los  Angeles,  Cal. 

Lipolexis  chenopodaphidis  Ashm Aphis  sp.  ?  on  Chenopodium  album.    Los  An- 
geles, Cal. 


DESCRIPTION  OF  CERTAIN  LEPIDOPTEROUS  LARViE. 

By  Harrison  G.  Dyar,  Bhinebeek,  N.  Y. 

Nola  sexmaculata  Grote. 

Before  the  last  molt  the  young  larva  is  like  the  mature  one  but  the  black  patch  on 
the  eyes  is  absent,  only  a  small  spot  is  present  in  the  triangular  plate  in  front  of  the 
head  and  the  two  other  marks  are  fused.  The  mouth  is  brown,  the  eyes  black. 
Width  of  head  .7™™.  The  body  is  pale  greenish-yellow  and  lacks  the  subdorsal  line. 
The  warts  in  rows  (1)  and  (2)  are  black,  the  rest  concolorous  with  the  body.     Length 

gmm. 

Mature  larva. — Head  round,  partly  withdrawn  within  joint  2,  pale  yellowish  and 
marked  with  black  so  thickly  as  to  appear  nearly  all  black.  Maxillse  bro  wn .  Two  large 
vertical  black  spots  separated  by  the  central  suture  ;  a  large  spot  at  each  side  of  the 
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head  covering  and  extending  behind  the  eyes  ;  a  emaller  one  before  it,  narrowly  sep- 
arated from  it,  from  the  vertical  patch  and  by  the  pale  suture  from  the  black  trian- 
gular plate  above  the  mouth.  Width  of  head  nearly  1™™.  Body  somewhat  flattened, 
robust,  of  nearly  uniform  width,  but  joint  13,  smaller.  Thoracic  feet  rather  slender, 
abdominal  present  only  on  joints  8,  9,  10,  and  13.  Cervical  spot  black,  bisected, 
curved  behind,  each  part  containing  in  front  a  yellow  wart.  Three  rows  of  warts, 
one  per  segment,  the  second  wart  on  joint  2,  small: — (I)  above  subdorsal  line,  (2) 
below  it,  (3)  substigmatal,  and  a  fourth  row,  small,  concolorous  with  the  body  situated 
below  the  snbventral  fold  above  the  bases  of  the  legs.  All  bear  a  few  fine  white  hairs, 
those  at  the  extremities  of  the  body,  long.  Body  pale  yellow  in  color,  a  black  dorsal 
shade  band  and  a  fainter  subdorsal  one,  the  latter  seen  by  a  leus  to  be  broken  into 
somewhat  oblique  portions,  neither  reaching  the  extremities.  Rows  of  warts  (1)  and 
(2)  are  partly  black  and  partly  i)ale  brown,  row  (3),  ocher.     Length  12">"\ 

The  cocoon  is  constructed  on  a  piece  of  wood  from  little  bits  of  the  bark,  thus  ex- 
actly resembling  it  in  color.  It  is  flat  at  the  sides  and  narrow,  tapers  upward  from 
the  posterior  end  and  is  truncate  anteriorly  at  the  end  where  the  moth  emerges.  The 
little  pieces  of  bark  of  which  it  is  composed  are  about  three  times  as  long  as  wide,, 
are  laid  on  regularly  lengthwise,  not  overlapping,  and  fastened  with  silk.  Length 
12™"',  width  2™™,  greatest  height  at  truncated  end  2.5"™. 

The  pnpa  is  cylindrical,  the  last  segments  rounded  and  without  cremaster,  but  a 
few  fine  short  hairs  sparsely  distributed.     Color  light  brown. 

Food-plant. — Witch-hazel  {Hamamelin  virginica).  There  is  only  one  brood  a  year,  the 
larviB  forming  their  cocoons  about  the  Ist  of  July.  The  moths  appear  early  the  sub- 
sequent spring.  During  their  whole  history  the  larvje  eat  only  the  upper  surface  of 
the  leaf,  leaving  the  veins  and  lower  epidermis  almost  untouched. 

Larva?  from  Dutchess  County,  New  York. 

Nerice  bidentata  Walker. 

Mature  iarca.— Head,  flattened  at  the  sides,  a  little  depressed  at  vertex ;  green,, 
with  a  black  line  on  the  angle  between  front  and  sides,  which  is  shaded  with  white 
posteriorly ;  some  irregular  white  marks  in  front  and  at  the  sides,  the  principal  one 
being  a  line  in  front  bordering  the  triangular  plate  and  continued  irregularly  to  the 
vertex  subparallel  to  the  central  suture.  Mouth  and  antennae  pale;  ocelli  black  ;  a  few 
short  whitish  hairs.  The  body  does  not  reach  the  vertex  of  head  for  joints  2  to  4. 
Joints  5  to  13  have  each  a  dorsal  process  somewhat  modified  in  shape  on  the  several 
joints.  Those  on  joints  6  and  12  are  the  longest  and  rise  abruptly  in  front  from  the 
suture  before  the  segment,  terminate  at  the  top  in  two  rounded  points  of  a  yellowish 
color  tipped  with  brown,  of  which  the  anterior  one  is  the  larger  and  longer,  and  slope 
evenly  to  the  posterior  edge  of  the  segment.  The  other  processes  are  similar  in 
structure  and  coloration,  but  are  shorter,  the  two  tips  rather  closer  together,  and 
tend,  on  the  posterior  segments,  to  become  cleft  on  the  dorsal  line.  This  is  first  dis- 
tinctly seen  on  joint  9,  becomes  more  prominent  on  the  succeediog  segments,  while 
the  process  on  joint  13  lacks  the  posterior  tip  and  the  brown  coloration,  and  consist* 
of  two  short  points  placed  side  by  side.  Color  of  body  leaf-green,  the  subdorsal  space 
covered  with  greenish  white,  but  leaving  the  ground  color  to  appear  as  a  dorsal  band 
and  an  oblique  line  on  each  joint.  The  white  color  is  continued  down  the  sides 
nearly  to  the  spiracles.  A  faint,  fine,  pale  stigmatal  line.  Spiracles  white  wi  th  a  fine 
black  border.  On  joints  2  to  6  and  13  are  indications  of  a  dark  red  snbventral  line. 
Abdominal  feet  pale  reddish,  marked  with  two  black  lines;  thoracic,  green  with  a 
black  line. 

Food  plant.— 'EAm  (  Ulmus  americana).  The  species  is  double-brooded  in  this  State, 
ami  the  winter  is  passed  in  the  pupa.     Larva  from  Dutchess  County,  New  York. 

Schizura  ipomcsae  Doubleday. 

Mature  Larva. — Head  higher  than  wide,  flattened  a  little  in  front,  not  distinctly 
bilobed  ;  pale  brown,  with  a  band  from  vertex  of  each  lobe  composed  of  two  black 
lines  inclosing  a  space  of  the  ground  color,  in  which  is  a  pulverulent  bluish  line. 
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Triangular  plate,  labrum,  and  the  bases  of  antennae  pale ;  outside  of  jaws  and' 
antennai  testaceous  ;  inside  of  jaws  and  eyes  black,  the  latter  on  a  whitish  ground. 
A  few  black  hairs.  Body  of  nearly  uniform  width,  slightly  rising  dorsally  on  joints 
2-4 ;  on  joint  5  a  long,  pointed  dorsal  process.  Joints  7-10  are  arched,  joint  9  the 
highest  and  somewhat  humped.  The  body  slopes  to  joint  11,  and  at  joint  12  is  again 
humped,  from  whence  it  tapers  to  the  anal  feet.  Rows  of  tubercles,  one  per  seg- 
ment, each  bearing  a  black  hair  as  follows: — (1)  in  subdorsal  space  on  joints  5-12; 
(2)  subdorsal,  two  tubercles  on  joint  13,  (3)  superstigmatal ;  (4)  substigmatal ;  (5) 
and  (6)  in  subventral  space,  only  one  on  joint  13,  but  others  on  the  anal  plate.  All 
are  small  and  whitish  except  in  row  (1)  on  joints  5,  9,  and  12,  where  they  are  orange- 
red.  On  joint  5  they  surmount  the  process  and  are  long,  pointing  upward ;  on  joint  9 
rather  far  apart  and  surmounting  two  subconical  elevations,  and  on  joint  12  nearer  to- 
gether, surmounting  the  hump.  Body  pale  brown,  mottled  with  many  fine  crinkled 
lines  ol  red  brown ;  all  of  joints  3  and  4,  except  a  dorsal  band,  green  with  small  black 
spots  laterally.  On  the  posterior  part  of  joint  5,  on  joints  6  and  7,  and  the  anterior  part 
of  joints  is  an  elliptical,  creamy  white  dorsal  patch,  a  little  retracted  at  the  segmental 
sutures  and  containing  three  crimson  lines.  It  is  supplemented  by  two  white  dorsal 
dots  on  joint  8.  Bordering  the  patch  posteriorly,  from  joint  7,  is  a  broad  blackish, 
dorsal  band,  continuous  on  joints  8,  9,  and  10,  but  interrupted  on  joints  10  and  11  by 
the  usual  V-shaped  mark.  This  mark  is  broad,  creamy  white,  containing  some  crim- 
son lines  and  consists  of  a  subtriangular  patch  on  joint  10  posteriorly  and  two  ob- 
lique subdorsal  bands  on  Joint  11,  between  which  is  a  small  white  dorsal  spot.  The 
blackish  dorsal  band  tills  in  the  space  between  these  marks  and  is  continued  more 
narrowly  than  before  to  the  anal  plate.  On  joints  10  and  11  it  has  a  decided  green 
tinge.  The  mottlings  on  the  ground  color  are  much  darker  on  the  dorsal  line  on 
joints  2-4,  on  the  base  of  the  process  and  anterior  edge  of  joint  5,  bordering  the  ante- 
rior part  of  the  pale  patch  on  joints  5-8,  and  in  the  subventral  space.  Spiracles  brown, 
paler  centrally  in  a  fine  black  border.  Thoracic  feet  reddish  ;  abdominal  concolorous- 
with  the  body  and  furnished  with  a  few  hairs.  The  anal  feet  are  partly  aborted  and 
are  held  out  straight.     Venter  pale  yellowish  on  joints  6-13.     Length,  30™™, 

Food-plants.— Maple  (Acer),  Beech  (Fagus),  Witch-hazel  (Hamavielia),  Linden  (Tilia), 
and  probably  others. 

Larvae  from  Dutchess  County,  New  York, 

Mamestra  confusa  Hiibner, 

Head  pale  brown  ;  the  lower  part  of  labium  and  bases  of  antennae  white ;  anten- 
nae black  ;  eyes  and  jaws  dark  brown.  Body  semi-transparent,  pale  whitish,  minutely 
but  rather  thickly  flecked  with  white.  A  white  dorsal,  subdorsal,  stigmatal  and 
substigmatal  line  ;  a  row  of  large  crimson  lateral  spots,  one  per  segment,  except  on 
joint  13  ;  those  on  joints  2-4  centered  with  black,  the  others  minutely  with  white. 
Spiracles  white,  bordered  by  a  fine  black  line  ;  a  few  short  black  hairs.  Cervical 
spot  blackish.     Feet  normal. 

The  larva  remains  concealed  by  day  in  a  hoilow  nest  composed  of  a  leaf  and  silk 
and  comes  forth  to  feed.  It  is  not  gregarious,  and  usually  but  one  is  found  on  th& 
same  plant. 

Food-plants. — Maple  (Acer),  Willow  (Salix),  Hickory  (Cari/a),  Apple  (Fyrus),  Birch 
(Betula),  and  others.  I  have  never  found  the  larva  on  anything  but  a  tree  or  bush- 
contrary  to  the  habits  of  other  species  of  this  genus,  which  eat  herbaceous  plants. 
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EXTRACTS  FROM  CORRESPONDENCE. 

CMlo  saccharalis  :    Its  Injury  to  Corn  in  Virginia,  and  to  Cane  and  Sorghum 
in  Louisiana. 

I  send  you  by  this  mail  a  small  package  containing  some  worms,  which  are  proving 
very  destructive  to  the  corn  crop  around  here.  Some  farmers  report  their  crops  totally 
ruined  and  many  others  much  injured.  Ours  is  very  much  damaged.  The  way  the 
worms  attack  the  stalk  is  unlike  anything  of  the  kind  I  have  ever  seen.  Tliey  at- 
tack anywhere  from  the  the  tii^  end  of  the  tassel  down  to  the  root  in  the  ground. 
Aljove  the  ground  they  just  eat  off  the  hard  coating  and  nibble  the  blades;  below 
the  ground  and  just  on  a  level  with  the  surface  they  bore  through  and  through  the 
stalk,  generally  in  several  places.  The  stalk  does  not  die  for  some  time,  and  remains 
green,  but  the  blades  soon  drop  and  haug  down  from  the  stalk.  The  worms  vary 
greatly  in  size,  color,  and  shape,  but  have  all  the  same  habits.  I  send  four  in  the 
package  in  different  stages  of  development.  The  beetle  or  fly  that  lays  the  egg  I 
have  been  unable,  so  far,  to  find. 

Please  write  me  what  you  know  about  this  destructive  insect.  It  is  now  too  late 
to  save  this  crop,  as  they  have  already  done  much  mischief,  but  I  would  like  to  know 
if  there  could  be  anything  done  to  keep  them  off  in  the  future.  My  description  of 
them  has  been  written  in  great  haste,  and  is  not  very  full.  If  you  would  like  more 
information,  I  shall  be  glad  to  answer  any  questions. — [W.  J.  Morton,  Nottingham 
Farm,  nearFredericksburgh,  Va.,  July  8.  Id90. 

Reply. — ^I  beg  to  acknowledge  the  receipt  of  your  letter  of  the  8th  instant,  and  of  the 
accompanying  specimens  of  corn-stalks  which  have  been  bored  by  some  worms.  The 
matter  proves  to  be  a  very  interesting  one,  for  the  reason  that  the  insect  which  is  do- 
ing the  damage  is  the  Tropical  Sugar-cane  Borer  {Chilo  saccftaraZis),  which  damages 
sugar-cane  in  Guiana,  the  West  Indies,  and  Louisiana.  In  1881  it  was  found  to  dam- 
age corn  in  Mississippi,  Georgia,  and  as  far  north  as  South  Carolina.  It  has  never 
hitherto  been  recorded  further  north  than  Columbia  in  the  last-named  State.  The 
insect  is  referred  to  in  the  Annual  Report  of  this  Department  for  1880,  pages  243  to  245. 
As  there  stated,  the  borers  hibernate  in  the  larval  state  in  the  old  corn-stalks  ;  and 
the  custom  which  prevails  in  many  parts  of  the  South,  of  leaving  the  old  stalks  stand- 
ing in  the  fields  after  harvest,  renders  this  hibernation  easy  and  the  consequent  multi- 
plication of  the  insect  possible.  The  most  satisfactory  remedy,  therefore,  will  be  to  put 
the  stalks  out  to  fodder  early,  andhave  the  uneaten  portion  burned  before  early  spring. 
The  stubble  should  be  plowed  up  and  burned,  or  plowed  under  very  deeply.  The  eggs 
are  laid  by  a  straw-colored  moth.  It  is  of  course  to«  late  to  attempt  any  remedial 
measures  this  year.— [July  10th,  1890.] 

Another  Letter. — I  have  about  forty-five  (45)  experimental  field-plots  of  small 
size  in  tropical  cane  and  sorghum.  It  is  desired  to  protect  these,  at  all  hazards, 
against  the  tropical  cane-borers,  which  were  very  numerous  and  damaging  here  last 
year,  and  which  I  anticipate  will  do  yet  more  harm  the  present  season  as  a  result  of  an 
open  winter.  Will  you  kindly  suggest  means  for  their  protection  ?  The  whole  area 
in  these  experiiuents  does  not  exceed  one  (1)  acre.  As  I  am  unfamiliar  with  such 
matters,  it  may  be  necessary  to  describe  the  method  of  application,  as  well  as  to 
name  the  remedy.  For  example,  if  Paris  green  will  do  the  work,  kindly  mention 
best  apparatus  for  its  use,  and  where  obtainable,  period  best  for  application,  quan- 
tity to  be  distributed,  etc.  Such  would  be  highly  appreciated,  I  assure  you.  Sor- 
ghum appears  to  be  far  more  viciously  attacked  than  tropical  cane. — [W.  J.  Thomp- 
son, Calumet  Plantation,  Bayou  Teche,  La.,  April  9,  1890. 

Reply. — Yours  of  the  9th  has  just  come  to  hand.  Unfortunately  we  know  very 
little  about  the  exact  periods  of  development  of  the  tropical  cane-borer  in  your  part  of 
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the  country  beyond  what  was  ascertained  in  1881  at  Dr.  Wilkinson's  place.  We  know, 
however,  that  there  are  several  generations  ia  the  course  of  the  summer,  probably  at 
least  a  half-dozen  ;  and,  as  in  the  case  of  all  many-brooded  insects,  there  will  be  a  con- 
stant overlapping  of  broods,  so  that  moths  will  be  flying  most  of  the  summer.  This 
means  an  almost  continuous  egg-laying,  and  your  only  absolute  protection,  where  the 
moths  are  abundant  and  breeding,  will  be  to  spray  with  Paris  green  at  frequent  in- 
tervals. In  an  experiment  of  this  kind  you  will  not  mind  taking  considerable  trouble, 
and  I  would  therefore  advise  you  to  purchase  a  "Little  Climax  "  pump  with  outfit  from 
the  Nixon  Nozzle  and  Machine  Company,  of  Dayton,  Ohio,  and  to  spray  with  Paris 
green  in  the  proportion  of  one-quarter  of  a  pound  to  40  gallons  of  water.  I  would 
spray  at  intervals  of  from  two  to  three  weeks,  andoftener  when  heavy  rains  intervene. 
I  am  surprised  to  learn  that  sorghum  is  more  viciously  attacked  than  tropical  cane, 
and  should  be  very  glad  to  have  a  note  from  you  upon  this  insect  for  publication. 
I  should  particularly  like  your  criticism  upon  the  paragraphs  on  remedies,  on  pages 
10  and  11  of  the  little  bulletin  on  Insects  Injurious  to  Sugar-cane,  which  was  pub- 
lished after  my  return  from  your  plantation  in  18Sl. 

Lest  you  have  not  a  copy  of  this  bulletin  by  you  I  have  had  the  paragraphs  in 
question  copied  and  inclose  them  herewith.— [April  12,  1890.] 

Another  Beetle  destructive  to  Carpets. 

I  presume  the  inclosed  specimens  are  not  new  to  an  entomologist,  although  to  me 
and  my  neighbors  they  are  new.  I  have  resided  in  several  states  north  and  south  at 
■different  times  but  I  never  happened  to  meet  any  of  these  fellows  before.  We  have 
found  the  larvae  very  destructive  to  carpets,  woolens,  etc.,  and  were  unable  to  dis- 
cover the  perfect  insect  until  by  putting  the  larvse  in  a  bottle  we  in  time  developed 
them  into  the  little  black  bug  which  you  see.  Any  information  which  we  can  get  re- 
garding best  methods  of  offense  or  defense  against  these  little  pests  will  be  gratefully 
received.  These  insects  may  be  dead  when  they  reach  you  but  I  presume  you  will 
recognize  them  all  the  same.  I  am  not  certain  whether  I  should  send  these  specimens 
to  the  "  Smithsonian"  or  to  the  Agricultural  Department,  but  presume,  if  lam  wrong, 
they  can  be  put  on  the  right  track  there.— [D.  Strunk,  Mankato,  Minn.,  July  1,  1890. 

Reply,— The  insect  is  one  of  the  Dermestid  beetles  {Attagenus  piceus)  that  feeds  on 
animal  substances,  and  may  be  killed  by  chloroform  or  bisulphide  of  carbon.  Cam- 
phor or,  still  better,  naphthaline  will  prevent  further  attacks  of  this  pest.  In  habit 
and  transformations  this  species  closely  resembles  the  true  carpet  beetle  {Anthrenus 
scrophvlariw)  and  the  same  preventive  and  remedial  measures  given  for  that  species 
(Insect  Life,  Vol.  II,  No.  5,  Nov.  1889,  pp.  127-130)  will  answer.— [July  9, 1890.  J 

Other  Insects  under  Carpets. 

I  sent  you  this  morning  some  larvae  found  under  carpets  in  my  house.  Both  kinds 
are  new  to  me,  or  possibly,  the  brown  one  is  a  stage  of  the  longer  jointed  one.  Will 
you  be  good  enough  to  give  me  the  name  or  names,  and  if  described  in  "Insect  Life" 
please  state  where  it  can  be  found.— [J.  B.  Brinton,  Philadelphia,  Pa.,  March  29, 
1890. 

Reply. — Your  letter  of  March  29  is  duly  received,  together  with  the  accompanying 
specimens  of  larvse  found  under  carpets.  The  long,  many-jointed  larva  found  by 
you  belongs  to  the  Dipterous  genus  Scenopinus  and  is  probably  the  larva  of  S.  palli- 
j)C8.  The  larvse  of  these  flies  are  very  long  and  slender  and  are  peculiar  in  that  the 
abdominal  segments,  except  the  last,  have  the  appearance  of  being  double,  so  that 
the  body,  exclusive  of  the  head,  seems  to  be  22-jointed.  These  larvae  have  been  occa- 
sionally found  beneath  carpets  or  in  woolen  blankets,  and  they  have  also  been  found 
in  rotten  wood.  Professor  Riley  has  also  recorded  the  finding  of  larvae  of  Scenopinus 
in  human  expectoration.     The  fly  is  black  with  a  metallic  hue. 

The  brown  larvae  which  you  suppose  may  be  a  stage  of  the  longer  one  belongs  to 
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Attagenus  jnceiis,  a  beetle  very  closely  allied  to  the  common  carpet  beetle  or  buffalo 
moth  {Anthretius  acrophularm),  of  which  iin  account  was  given  in  a  recent  number 
of  Insect  Life.  A.  piceiis  has  been  recorded  as  injuring  feathers  in  pillows  and 
beds.  This  insect  doubtless  is  not  essentially  different  in  habit  from  the  well-knowa 
carpet  pest  just  mentioned,  and  the  same  means  may  be  employed  against  it. — 
[April  1,  1890.] 

Locusts  as  Food  iu  Madagascar. 

I  send  you  with  this  letter  some  specimens  of  our  migratory  locust  of  Madagascar 
You  will  see  that  we  have  to  deal  here  with  a  particular  species,  Pachytylus  migra- 
torioides,  Reich.,  variety  capito  Sauss.  For  the  Malgaches  (natives),  these  locusts, 
which  they  call  in  their  language  Valala  are  at  the  same  time  a  scourge  and  a  re- 
source ;  a  scourge  by  reason  of  the  ravages  done  to  the  crops,  and  a  resource  in  that 
they  furnish  food  for  the  lower  classes  and  animals.  Thus  it  is  true,  that  Providence 
with  every  ill  disposes  something  of  good. 

When  the  flight  of  the  "Valala  is  observed,  men,  women  and  children,  armed  with 
receptacles  of  various  kinds,  hasten  to  make  ample  collections  of  these  iusects,  which 
they  obtain  chiefly  by  setting  fire  to  the  vegetation.  What  is  not  collected  and  car- 
ried away  is  left  to  the  "  Gouika"  {Corvus  scapulatus)  and  to  the  "  Papanyo"  {Milvus 
olgyptius),  which,  I  am  informed,  are  very  fond  of  this  kind  of  food.  After  being  col- 
lected the  Valala  are  thrown  into  large  pots  and  submitted  to  a  thorough  stewing^ 
after  which  they  are  spread  out  in  the  sun  on  mats  until  they  are  perfectly  dry.  It 
is  then,  after  the  legs  and  wings  are  removed,  that  the  Valala  are  ready  to  be  stored 
to  supply  the  wants  of  the  household,  and  they  are  moreover  a  common  current  com- 
modity in  the  markets. 

The  Valala  prepared  in  this  manner  may,  it  is  said,  be  preserved  for  a  considerable 
time.  The  Malgaches  eat  the  FaZate  fried  in  grease,  and  in  the  form  of  "J?o"  or 
soup,  with  which  they  season  their  rice.  To  have  a  perfect  dish  of  this  kind,  after 
the  feet  and  wiugs  and  also  the  head  of  the  Valala  has  been  removed,  they  are  soaked 
for  half  an  hour  or  thereabouts  in  very  salt  water  before  they  are  fried  in  grease.  I 
havetastedthe  Valala,  but  believe  that  the  dish  will  never  be  popular  for  the  civil- 
lized  palate. 

It  seems  to  me,  however,  that,  used  as  a  condiment,  in  sauce  for  example,  the  pow- 
der or  flour  of  the  Valala  and  other  locusts  may  be  very  well  employed  in  connection 
with  other  foods.  The  migratory  locust  may  be  employed,  if  I  mistake  not,  as  food 
for  various  domestic  animals. 

M.  le  General  Comte  de  La  Croix  de  Vaubois  has  stated  that  it  is  known  that  fowls 
feed  on  the  locusts  eagerly  during  the  passage,  and  he  thought  the  locusts  would,  if 
properly  preserved,  furnish  a  very  suitable  food  for  them.  *  *  * — [P.  Cambou6, 
Tananarive,  Madagascar,  April  25,  1890. 

Insects  noxious  to  Cotton  in  Egypt. 

As  the  cotton  exported  from  Egypt  to  the  United  States  might  possibly  contain  the 
eggs  of  noxious  insects  I  call  your  attention  to  the  following  description  of  the  three 
cotton  pests  which  are  most  common  here,  by  Dr.  E.  Sickenberger,  Professor  in  the 
Medical  School : 

I.    THE   COTTON-WORM   OR  LEAF-EATER. 

(Prodenia  littoralis  Boisd.) 

This  moth,  the  length  of  whose  body  is  16  millimeters  and  the  transversal  dimen- 
sion when  the  wings  are  extended  about  30  millimeters,  has  its  upper  wings  of  a 
brownish  color,  mixed  with  gray  and  cream  color,  its  lower  of  a  yellowish-white 
with  a  brown  line  on  the  lower  edge.     It  passes  the  winter  in  the  state  of  a  reddish- 
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brown  chrysalis  in  a  light  cocoon  buried  in  the  soil.  The  eggs  are  laid  at  the  begin- 
ning of  spring  on  the  most  different  plants  and  trees ;  the  caterpillar  is  therefore 
omnivorous.  During  the  cotton  season  the  moth  prefers  to  lay  its  eggs  on  the  cotton 
plant.  The  eggs  are  massed  on  the  under  surface  of  the  leaves  in  spots  containing 
from  200  to  300,  covered  with  down  and  grayish-yellow  scales. 

About  a  week  after  being  laid  the  eggs  hatch,  and  in  about  three  days  the  young 
caterpillars  seek  the  tenderest  parts  of  the  plants  and  bury  themselves  in  the  young 
buds  and  pods,  which  they  quit  when  about  one-third  developed  to  feed  afterwards 
exclusively  on  the  leaves.  The  young  caterpillars  are  of  a  pale  green  and  slightly 
hairy.  They  then  grow  grayish,  the  hair  is  no  longer  perceptible,  and  their  length 
attains  about  4  centimeters  and  their  breadth  5  millimeters. 

This  development  is  accomplished  in  from  sixteen  to  twenty  days,  when  they 
bury  themselves  in  the  earth,  where  they  enter  the  chrysalis  state,  out  of  which  in  a 
week  come  the  moths.  A  fall  in  temperature  retards  and  an  increase  of  heat  accel- 
erates the  duration  of  these  phases.  The  adult  caterpillars  have  the  habit  of  bury- 
ing themselves  in  the  earth  at  the  foot  of  the  plant  during  the  hottest  hours  of  the 
day.  This  insect  is  the  principal  ravager  of  the  cotton  plant,  but  it  is  when  the 
caterpillar  is  young  that  it  does  the  greatest  damage  by  destroying  the  buds  and 
the  ovaries  of  the  young  capsules,  and  when  one  wishes  to  fight  the  worm  it  is  of 
the  utmost  importance  to  act  at  the  moment  the  eggs  are  laid,  or  at  least  immediately 
after  they  are  hatched,  because  if  th^young  caterpillars  once  get  into  the  pods  they 
are  sheltered  from  any  substance  which  may  be  applied  to  destroy  them. 

The  destruction  of  the  leaves  of  the  cotton  plant  by  the  adult  caterpillars  is  but 
a  slight  damage  compared  with  the  destruction  of  the  pods  by  the  small  caterpillars. 

Of  all  the  remedies  which  I  have  tried  that  which  produced  the  best  and  surest  ef- 
fect is  the  following:  Make  a  mixture  of  10  per  cent,  raw  carbolic  acid  at  30°,  of  10 
per  cent,  powdered  ammoniacal  alnm  (avoid  ferruginous  alum),  and  of  80  per  cent, 
of  an  inert  product  such  as  ordinary  plaster.  Spread  this  on  by  hand  at  the  rate  of 
about  85  to  90  pounds  per  acre. 

This  preparation,  when  made  with  acid  of  the  necessary  degree  of  concentration, 
kills  the  worms  without  injuring  the  plants;  only  it  should  be  applied  when  the 
dew  has  disappeared,  otherwise  the  plant  being  still  damp,  the  tender  shoot  might  be 
burned.  The  picking  off  of  the  leaves  before  the  eggs  are  hatched  has  a  good  effect, 
but  taking  away  the  caterpillars  when  the  plant  is  already  attacked  is  almost  use- 


II.    THE   GNAWING   MOTH. 

{Earias  insulana  Boisd.) 

This  little  moth  also  passes  the  winter  in  the  state  of  a  red  chrysalis  in  a  cocoon 
shaped  like  a  boat,  and  having  a  nankeen  or  gray  color  and  a  silky  tissue.  This 
cocoon  is  attached  to  the  dry  shoots  or  to  the  branches  of  the  cotton  plant.  The  moth 
is  about  12  millimeters  long  and  has  a  breadth  of  about  20  millimeters  with  the  wings 
extended.  I  have  observed  that  during  the  summer  most  of  them  have  the  upper 
wings  of  a  light  green,  whilst  in  autumn  and  spring  they  are  pale  yellow,  often  with 
grayish  brown  or  violet  spots  or  lines.  The  lower  wings  are  of  a  shining  white. 
These  differences  in  color  are  not  due  to  the  difference  in  sex,  because  during  my 
observations  I  have  often  seen  moths  coupling,  both  of  which  were  of  the  same  green 
color. 

The  females  lay  their  eggs  in  spring  on  the  young  capsules.  The  caterpillar  has 
sixteen  feet  and  attained  a  length  of  15  millimeters  and  a  diameter  of  5  millimeters. 
Its  color  is  olive-brown.  It  has  a  glistening  black  head,  with  a  yellowish  face  and  a 
white  stripe  on  the  middle  of  the  back,  the  under  part  of  the  body  being  of  an  ash- 
gray  color.  The  skin  is  covered  with  white  and  orange-colored  spines,  interspersed 
with  fine  and  rather  long  hairs. 
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This  caterpillar  gnaws  the  inside  of  the  tender  stalks,  and  in  autumn  does  great 
damage  by  destroying  the  inside  of  the  pods.  The  only  means  of  fighting  this  worm 
is  to  burn  the  dry  stalks  of  the  cotton  plant,  a  means  proposed  by  the  late  Joanovich 
Bey  and  practiced  by  order  of  Mr.  Gibson. 

By  this  proceeding  the  caterpillars  which  are  passing  their  winter  in  the  chrysalis 
state  are  destroyed  and  ashes  are  obtained. 

This  caterpillar  escapes  every  method  of  destruction  by  staying  in  the  inside  of  the 
plant. 

III.     THE   COTTON   BUG. 

{Oxycarenus  hyaVmipennis  Costa.) 

It  is  found  on  many  plants,  particularly  around  the  Mediterranean.  It  is  of  an 
elongated  ovoid  shape,  and  is  brown  or  blackish  in  color.  These  bugs  are  found  in 
great  numbers  in  the  ripe  pods  of  the  cotton  plant.  I  have  observed  that  they  suck 
the  sap  from  the  base  of  the  young  pods  and  from  the  blossoms  and  thus  prevent  their 
development ;  they  attack  also  the  seeds  when  they  are  tender,  which  results  in  a 
diminution  of  the  germinative  strength,  and  consequently  a  diminution  in  the  prod- 
uct of  the  plants. 

Besides  these  injuries,  these  insects,  by  pullulating  in  the  cotton,  make  it  dirty 
and  communicate  to  it  their  characteristic  and  disagreeable  smell.  Among  these 
various  insects  it  is  the  leaf-eater  {Prodeiiia)  which  makes  the  greatest  ravages  in  the 
cotton  plantations,  and  although  the  alum-carbolic  treatment  destroys  the  worm  in 
a  sure  way,  it  would  be  better  to  seek  a  cheaper  and  more  simple  remedy.  The  use 
of  ashes  ot  the  cotton  plant  might  perhaps  be  tried  with  success  in  doses  of  a  hun- 
dred weight  per  acre,  whether  pure  or  mixed  with  a  small  quantity  of  carbolic  acid. 

They  should  be  used  while  the  worms  are  still  very  young,  or  even  before  they  are 
hatched.  Up  to  the  present  I  have  never  tried  this  substance,  and  I  beg  cultivators 
who  are  in  a  condition  to  make  the  experiment  to  try  it  this  year,  in  order  to  arrive 
at  a  conclusion.  By  burning  the  dry  stalks  of  the  cotton  plant  to  obtain  their  ashes 
not  onlj  would  the  gnawing  worm  be  destroyed  but  a  product  would  be  obtained, 
which,  spread  on  the  fields,  would  be  at  the  same  time  a  manure  for  the  plant  and  a 
poison  for  destructive  insects. — [Eugene  Schuyler,  Agent  and  Consul-General,  Cairo, 
June  2,  1890. 

A  beneficial  Beetle  on  Orange  Trees. 

We  send  by  to-day's  mail  a  box  containing  bugs  that  are  found  on  orange  trees,  also 
on  Peach  and  in  the  cracks  of  ripe  fruit.  Will  you  please  name  them  for  us  and  let 
us  know  whether  they  are  injurious  or  otherwise? — [E.  O.  Painter,  De  Land,  Fla., 
April  21,  1890. 

Eeply. — Yours  of  the  21st  ult.  has  been  received,  together  with  the  accompanying 
specimens  of  insects  found  upon  Orange,  Peach,  and  in  the  cracks  of  ripe  fruit.  This 
insect  is  the  common  Epitragm  tomento8us,  mentioned  upon  page  75  of  Hubbard's 
report  on  "  Insects  Aliecting  the  Orange."  The  early  history  of  this  beetle  is  un- 
known, but  its  larva  probably  lives  on  the  ground  among  oak  leaves.  The  adult 
beetles  are  carnivorous  and  feed  upon  scale-insects  of  all  kinds.  It  is,  therefore,  ben- 
eficial and  not  injurious. — [April  28,  1S90.] 

Aspidiotus  perniciosus. 

I  forward  by  to-days  mail  specimens  of  apple  and  pear  tree  bark  taken  from  trees 
in  the  orchard  of  J.  M.  Gose,  of  this  place.  The  disease  with  which  these  trees  are 
affected  is  new  in  this  section,  having  made  its  appearance  last  year  for  the  first  time. 
The  first  symptoms  are  minute  wliite  and  brown  scales  on  the  outside,  and  when  cut 
the  bark  shows  red  or  black  spots.  The  fruit  buds  show  red  where  it  should  be 
white,  and  even  the  fruit  is  affected  the  same  way.  The  disease  spreads  rapidly  from 
tree  to  tree,  appearing  first  on  the  larger  limbs  and  quickly  making  its  way  to  the 
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smaller  ones,  finally  killing  the  bark  and  eventually  the  tree  itself.  It  was  first  no- 
ticed on  trees  which  were  bought  from  a  New  York  State  nurseryman.  If  some 
remedy  is  not  soon  applied  it  is  feared  the  disease  will  spread  throughout  the  Walla 
Walla  fruit  belt.  Will  the  Department  kindly  give  me  the  cause  and  preventive  of 
the  disease  ?  Can  trees  be  saved  which  are  in  the  first  stages  of  the  disease?  Please 
communicate  with  me  at  your  earliest  convenience  and  the  remedy,  if  any,  will  be 
published  in  "  The  Washington  Farmer"  for  the  benefit  of  the  fruit  growers  of  the 
Walla  Walla  Valley  and  entire  northwest.— [Wm.  M.  Freeman,  Walla  Walla,  Wash- 
ington, March  "24,  1890,  to  Mr.  Van  Deman,  Chief  of  Division  of  Pomology. 

KEPLY.—  Mr.  Van  Deman,  the  Pomologist  of  this  Department,  has  referred  your 
letter  of  March  24,  relating  to  the  new  apple  and  pear-tree  pest,  to  this  division  for 
reply.  The  specimen  of  bark  taken  from  the  trees  in  the  orchard  of  J .  M.  Gose  proved 
to  be  infested  with  a  scale  insect  known  as  Aspidiotus  perniciosus.  This  scale  has  been 
recorded  as  very  injurious  in  California  and  Nevada.  It  is  described  and  figured  in 
the  Report  of  the  Department  of  Agriculture  for  1880,  page  304.  It  is  further  dis- 
cussed in  the  report  for  1881-'82,  pages  65  and  207.  I  think  by  careful  application  of 
the  following-described  remedies  you  will  be  able  to  prevent  further  injury  by  it.  The 
best  means  against  scale-insects,  as  shown  by  long  experience  in  the  work  of  the 
division,  is  the  emulsion  of  kerosene  and  soap,  a  formula  for  the  preparation  of  which 
is  inclosed  on  separate  sheet.  In  California  experiments  have  been  made  by  agents 
of  the  Division  which  show  that  resin  formula  (see  Insect  Life,  Vol.  ii,  No.  4,  Oct., 
1889,  p.  92)  may  be  used  with  the  best  of  results  against  scale  pests  and  Aphides. 

Numerous  experiments  have  been  made  with  one  part  of  the  compound  to  8  parts 
water,  and  this  strength  for  most  purposes  will  be  sufficient.  Both  the  resin  wash 
and  the  kerosene  emulsion  should  be  applied  by  means  of  a  force  pump  and  spray 
nozzle.  Any  good  nozzle  that  will  cause  the  liquid  to  break  into  a  fine  mist-like  spray 
will  answer  the  purpose. 

The  bug  inclosed  with  the  bark  is  the  Twice-Stabbed  Lady-bird  (CMlocorus  hivul- 
nerus),  a  well-known  enemy  of  many  injurious  insects,  including  scale  insects  aud 
Aphides,  and  it  was  doubtless  engaged  in  devouring  the  scales  on  your  trees. — [April 
1,  1890.] 

The  Sow  Bug. 

A  small  14-Iegged  crustacean  (Oni&cus)  is  very  destructive  to  low  growing  flower- 
ing plants  in  my  garden  and  those  of  my  neighbors.  Would  you  please  inform  me  if 
you  know  of  any  way  of  getting  rid  of  them  outside  of  crushing  them  with  hand  or 
foot  ?  Will  send  you  specimens  of  the  little  pest  if  you  so  desire.  It  is  especially 
fond  of  flowers  of  violets  and  bearts's-case  or  pansies. — [G.  Kohu,  New  Orleans,  La., 
April  19,  1890. 

Reply. — We  shall  be  glad  to  receive  specimens  of  the  Oniscus  of  which  you  com- 
plain, and  beg  to  ask  you  if  you  are  perfectly  sure  that  this  is  the  creature  which  is 
damaging  your  flowers  aud  plants.  In  other  words,  have  you  seen  it  at  work?  A 
full  account  of  its  damage  will  be  acceptable  to  us  and  we  shall  be  glad  to  publish  a 
note  on  the  subject  if  you  will  favor  us  with  the  result  of  your  observations.  They 
are  popularly  supposed  to  feed  mainly  if  not  entirely  upon  decaying  vegetation.  Do 
you  find  that  they  feed  at  night  or  not?  With  a  little  more  information  from  you 
we  may  be  able  to  suggest  a  remedy. — [April  22,  1890. 

Traps  for  the  Winter  Moth  again. 

There  is  one  point  in  reply  to  which,  if  you  are  quite  willing,  I  should  much  like  to 
be  allowed  to  insert  a  few  lines. 

It  is  to  the  paragraph  headed  "Traps  for  the  Winter  Moth  Useless,"  p.  289  of  March 
number  of  "Insect  Life"  for  1890.  Mr.  R.  McLachlan  is  mentioned  as  having 
stated  that  traps  which  aim  at  destruction  of  the  males  of  the  Cheimatobia  bnimaia  are 
uselesSj  as  enough  will  remain  to  fertilize  the  winged  females.     This  I  should  have  con- 
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jectured  to  be  a  well-known  fact,  but  it  is  not  this  point  which  we  are  in  any  way 
working  on,  in  any  of  the  prevention  details  which  I  am  myself  acquainted  with. 
Our  difficulty,  as  you  will  see  mentioned  in  my  13th  report,  if  you  will  kindly  turn  to 
page  67,  is  the  transportation  of  the  females  in  the  act  of  pairing  by  the  winged  males 
to  the  trees.  This  is  a  point  much  observed  in  this  country,  and  I  have  to-day  once 
again  had  my  attention  drawn  to  this  difficulty  in  the  matter  of  prevention  by  a 
Somersetshire  correspondent  who,  in  confirmation  of  his  observation,  has  preserved 
the  pair  in  his  collection.  It  is  solely  to  meet  this  difficulty  that  we  use  tarred  boards 
and  lights  in  any  preventive  operation  with  which  I  am  connected. 

I  do  not  see  the  Gardeners'  Chronicle,  and  I  am  not  in  communication  with  Mr.  Mc- 
Lachlan,  or  I  should  have  replied  in  my  own  country  and  given  the  necessary  expla- 
nation, but  (if  you  approve)  I  should  much  like  to  be  allowed  to  insert  the  above  ob- 
servations, otherwise  the  various  superintendents  and  myself  might  appear  to  your 
readers  (whose  good  opinion  I  should  like  to  merit)  as  wonderfully  ignorant  of  what 
1  believe  is  a  well  known  fact. — [E.  A.  Ormerod,  Torrington  House,  St.  Albans,  Eng- 
land, April  10,  1890. 

The  Clover  Phytonomus. 

I  will  send  you  by  to-morrow's  mail  specimens  of  some  kinds  of  worms,  which  on 
the  24th  of  this  month  I  found  in  great  numbers  in  our  clover  fields.  They  ate  small, 
round  holes  in  the  leaves,  which  you  will  notice  in  those  I  send  you.  These  hole  are 
what  first  attracted  my  attention  to  them ;  fully  one-half  or  more  of  the  leaves  are 
thus  bitten,  and  I  am  sure  I  could  have  found  fifty  or  more  of  these  creatures  on  a 
space  not  more  than  1  yard  square.  It  was  between  6  and  7  o'clock  a.  m.  when 
I  saw  them  on  the  '24th,  and  they  were  feeding.  To-day  I  went  out  about  noon  to 
get  some  specimens,  but  could  not  find  them  more  than  one-tenth  as  abundant  as  the 
other  day.  This  is  a  nice  warm  day,  and  perhaps  the  warm  sun  drove  them  to  the 
roots  for  shelter.  As  they  are  something  new  in  our  neighborhood  I  send  them  for  a 
name.— [W.  Stewart,  Landisburg,  Perry  County,  Pa.,  April  28,  1890. 

Reply. — I  beg  to  acknowledge  the  receipt  of  your  letter  of  the  28th  nit.,  together 
with  specimens  of  the  insect  which  is  injuring  your  clover.  A  glance  at  these  larvae 
show  that  they  belong  to  the  species  known  as  the  Clover  Leaf-beetle  (Phytonomus 
punctatua).  This  insect  was  probably  imported  to  this  country  from  Europe  some 
thirty  years  or  more  ago,  and  in  1881  became  noted  as  a  pest  in  Yates  County,  N.  Y., 
and  it  has  since  spread  considerably.  The  insect  hibernates  in  the  young  larva  state 
and  any  mode  of  winter  warfare  that  will  crush  or  burn  them  during  the  winter  will 
considerably  reduce  the  number  of  the  species  the  ensuing  season.  If  the  field  is 
badly  infested  it  will  pay  to  make  an  effort  to  burn  the  stubble,  even  if  straw  has  to 
be  strewn  over  the  field.  Fortunately  a  fungus  disease  has  taken  hold  of  this  species 
with  great  avidity,  and  every  specimen  which  you  sent  had  been  killed  by  it.  It 
may  be  that  the  disease  will  practically  destroy  the  insect  with  you,  so  that  no 
remedy  will  be  necessary.  If  you  will  kindly  inform  us  as  to  the  future  develop- 
ments, you  will  place  us  under  obligations.  You  will  find  an  account  of  this  insect 
in  the  Annual  Report  of  the  Department  for  1881-'82,  pages  171  to  179,  and  it  is  fig- 
ured upon  Plate  X  of  the  same  report. — [May  1,  1890.] 

Another  Letter.— Yesterday  two  students  of  Franklin  and  Marshall  College 
brought  me  the  inclosed  specimens,  wanting  to  know  what  they  were  and  what  to 
do  about  them.  They  are  on  the  grass  in  the  campus  of  the  college.  They  disap- 
pear at  night  (or  during  rain)  and  appear  during  the  day,  twisting  their  bodies 
around  the  blades  and  devouring  them.  They  appear  to  be  the  larva  of  a  species  of 
"  saw-fly,"  so  far  as  I  can  make  them  out,  as  they  api)ear  in  the  bottle.  Some  of  the 
farmers  state  that  this  insect  was  present  in  destructive  numbers  about  twenty  years 
ago.  So  far  as  I  am  able  to  recall  the  case,  that  worm  was  the  larva  of  Leucania  albi- 
linea,  and  in  additi(tn  to  timothy  and  other  grasses  it  also  attacked  the  wheat,  even 
"the  corn  in  the  ear"  after  it  was  standing  in  shocks. 
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The  other  bottle  contains  a  small  species  of  coleoptera,  which  the  college  students 
found  attacking  the  books  in  the  library  of  the  college. — [S.  S.  Eathvon,  Lancaster, 
Pa.,  May  15,  1890. 

Reply. — The  first  of  the  specimens  which  you  send  is  of  considerable  interest.  It 
is  not  a  saw-fly  larva  but  apparently  a  weevil  of  the  Phytonomus  group.  It  closely 
resembles  that  of  Phytotiomus  punctatus,  the  clover  weevil  which  was  described  in  my 
/eport  for  1881-'2.  The  occurrence  of  one  of  these  insects  upon  Timothy  is  something 
entirely  new  so  far  as  our  knowledge  goes.  We  advise  that  you  urge  the  two  stu- 
dents of  Franklin  and  Marshall  College  to  collect  as  many  as  possible  of  these  larvae 
and  send  them  to  me  alive  in  a  tight  tin  box  with  a  supply  of  food.  If  the  insect  is 
very  abundant  it  might  pay  to  send  one  of  my  assistants  to  study  it.  Please  inform 
me  as  to  this.  The  insect  which  is  damaging  books  in  the  college  library  is  the  com- 
mon Sitodrepa  panicea.  We  would  advise  the  use  of  fresh  California  Buhach  for  this 
insect.— [May  19,  1890.] 

California  Notes. 

I  have  sent  by  this  mail  two  boxes,  one  containing  Isosomas,  Cynipids,  Chalcids,  etc., 
and  the  other,  grasses  and  galls  belonging  thereto.  I  have  mislaid  the  seed-pods  of 
the  grass  from  which  Isosoma  No.  547  was  bred,  and  will  send  it  later.  On  the  same 
grass  I  found  a  peculiar  larva  boring  from  near  the  top  down  and  often  into  the  root, 
where  they  spin  a  long  thin  transparent  tube  to  pupate,  in  fact  the  habit  is  the  same 
as  the  wheat  saw-fly,  Ceplitis  pijgmwus ;  as  yet  none  of  the  mature  insects  have  come 
out. 

This  reminds  me  that  while  at  Napier,  N.  Z.,  in  a  similar  species  of  grass  I  found 
also  a  larva  resembling  this  in  size  and  habit. 

In  the  same  grass  puparia  of  the  Hessian  fly  were  found  in  the  Santa  Cruz  Mount- 
ains.—[A.  Koebele,  Alameda,  Cal.,  April  18,  1890. 

Eeply. — In  answer  to  yours  of  the  18th  ult.  with  box  containing  Isosoma,  etc.,  I 
will  say  that  the  Isosoma  No.  547  is  very  near  if  not  identical  with  I.  hordei. 

The  work  of  the  Cephus  in  the  same  grass  as  the  above,  is  very  similar  to  that  of 
C.  pygmams,  though  nothing  can  be  said  definitely  till  the  fly  has  been  bred. 

The  Chlorops,  found  boring  in  the  stem  of  a  grass  (Agrostis  vulgaris)  in  a  meadow 
near  Edgewood,  Siskiyou  County,  Cal.,  must  be  bred  before  any  determination  can 
be  made.  Apparently  the  same  species,  forming  less  conspicuous  galls,  may  be  bred 
from  the  salt  marsh  grass  in  company  with  No.  263,  {Isosoma  sp.,)  found  growing 
near  Alameda. — [May  1,  1890.  J 

Ants  and  Melons. 

I  called  on  one  of  my  neighbors,  a  farmer  to-day.  He  complained  of  the  injury 
small  ants  were  doing  to  his  watermelon  plants.  They  seemed  to  have  fixed  their 
abode  in  the  hills  and  gather  in  quantities  about  the  neck  of  the  vine  as  it  comes  out 
of  the  ground,  sucking  the  juices  out  of  same,  and  causing  the  infested  plants  to  look 
wilted.  It  will  not  do  to  put  kerosene  about  the  hills,  I  suppose,  and  I  could  think 
of  nothing  else.  I  promised  to  write  you  and  learn  what  is  the  treatment  proper. — 
[W.  H.  Edwards,  Coalburgh,  W.  Va.,  June  23,  1890. 

Reply. — Your  letter  of  the  23d,  inst.  is  duly  received.  Your  informant  certainly  is 
mistaken  in  supposing  that  the  small  ants  which  were  found  clustering  about  the 
base  of  watermelon  vines  were  doing  any  injury.  They  were  doubtless  attracted  by 
the  presence  of  aphids,  probably  the  common  melon  plant-louse  (Aphis  cucumeris).  If 
you  think  it  worth  while  you  might  have  specimens  collected  and  forwarded  so  that 
the  determination  can  be  accurately  made  and  recommendations  as  to  remedies 
given.—  [June  24,  1890.] 
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Fumigation  for  Scale-insects. 

A  short  time  ago  Fruit-pest  Inspector  Richardson,  of  Pasadena,  and  myself  paid  a 
visit  to  Orange  to  learn  more  about  fumigating  trees  with  hydrocyanic-acid  gas,  and 
Avere  shown  around  by  President  Hamilton,  of  the  Orange  County  Board  of  Horti- 
culture. About  a  dozen  fruit-growers  have  fiimigators  of  their  own,  and  several  of 
them  fumigate  for  their  neighbors  at  so  much  an  acre,  while  some  of  them  rent  their 
fumigating  outfits  to  other  growers.  All  I  spoke  to  on  the  subject  exj^ressed  them- 
selves as  being  highly  pleased  with  the  results  obtained  by  this  process.  It  comes 
the  nearest  to  extermination  when  applied  to  the  red  scale  of  any  process  known  to 
me,  and  one  of  the  largest  orange  growers  at  Tustin  informed  me  that  after  he  had 
sprayed  his  trees  three  times  there  were  more  living  red  scales  on  a  single  lemon  than 
could  now  be  found  in  his  entire  orchard,  the  latter  having  recently  been  fumigated 
with  the  hydrocyanic-acid  gas.  He  also  informs  me  that  it  costs  but  little  more  to 
fumigate  his  largest  trees  than  it  did  to  spray  them.  Two  different  kinds  of  fumi- 
gators  have  been  patented,  but  I  did  not  see  one  of  them  in  use,  the  growers  using 
fumigators  of  their  own  devising,  modeled  after  the  one  first  constructed  by  Messrs. 
Wolfskin  and  Craw,  of  this  city.— [D.  W.  Coquillett,  Los  Angeles,  Cal.,  July  1,  1890. 

A  Parasite  of  the  Vine  Aspidiotus. 

I  send  some  bottles  containing  larvis  in  alcohol,  and  a  few  more  slides  with  speci- 
mens for  the  microscope.  An;ong  the  latter  is  an  interesting  parasite  on  Asjndiotus 
nfCF,  which  seems  to  be  doing  good  work  in  keeping  this  pernicious  scale-insect  in 
check.  More  than  a  dozen  of  these  little  flies  emerged  from  the  scales  on  a  bit  of  grape 
cane  not  5  inches  long. 

In  one  of  the  bottles  is  a  section  of  a  Plusia  larva  found  on  Chrysanthemum,  from 
which  thousands  of  the  minute  flies  inclosed  with  it  issued.  I  never  saw  a  more  ex- 
treme case  of  parasitism.  After  spinning  up  the  poor  worm  lost  all  semblance  of 
itself.  A  myriad  of  the  parent  flies  must  have  attacked  it  at  once.— [M.  E.  Murtfeldt, 
Kirk  wood,  Mo.,  November  23, 1889. 

Reply. — The  parasite  on  Asjndiotus  nvcn  is  a  species  of  Centrodora,  while  the  Plusia 
parasite  is  probably  Copidosoma  irtmcatellum  Dalm.     *     *     —[December  3, 1889.] 

Some  Insects  from  Kansas. 

I  inclose  you  two  specimens  of  insects  for  identification.  I  have  found  four  of  the 
smaller  of  the  two  crawling  about  the  house  during  the  last  week.  I  should  like  to 
know  if  it  is  the  true  curculio  or  not.  The  larger  one  with  red  markings  is  found 
abundantly  in  the  fall  about  box-elder  trees,  but  as  I  have  never  seen  it  teed  I  thought 
that  perhaps  it  is  a  relation  to  the  wheel  bug  pictured  in  Insect  Life,  and  therefore 
a  predaceous  insect  and  consequently  beneficial.  This  last  is  seen  all  winter  on  sunny 
days  crawling  about,  especially  getting  into  houses  whenever  it  can. — [F.  F.  Creve- 
cceur,  Onaga,  Kans.,  March  31,  1890. 

Reply.— Your  letter  of  March  31  has  been  received  together  with  the  accompany- 
ing specimens  of  insects  for  determination.  The  smaller  one  which  you  thought 
might  be  the  plum  curculio  is  au  entirely  distinct  insect,  although  it  resembles  that 
species  and  belongs  to  the  same  family.  It  has  no  common  name  but  bears  the  scien- 
tific name  of  Dorytomus  mucidus.  It  is  a  very  common  western  beetle  and  breeds  in 
the  catkins  of  Cottonwood.  The  larger  specimen  with  red  markings,  which  you 
found  abundantly  in  the  fall  about  box-elder  trees  and  later  in  the  winter  about 
houses,  is  the  Box-elder  Bug  {Leptocoris  frivittatus).  This  is  also  very  abundant  in  the 
west  and  is  known  to  breed  chiefly  on  the  Box-elder.  It  also  attacks  other  plants, 
and  in  Bulletin  12  of  this  Division  is  recorded  as  seriously  injuring  apples.  Ordi- 
narily, however,  it  is  not  particularly  injurious,  but  is  frequently  very  annoying  by 
reason  of  its  entering  houses  in  the  fall  and  winter.    Its  habit  of  congregating  on 
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the  trunks  of  Box-elder  and  other  trees  will  make  it  comparatively  easy  to  operate 
against.  It  may  be  destroyed  by  crushing  with  a  stiiF  brush  or  broom  or  by  apply- 
ing strong  kerosene  emulsion  or  hot  water. — [April  7,  1890.] 

The  Joint  Worm  in  northern  Ne-w  York. 

I  send  you  some  pieces  of  straw  that  contain  maggots  of  some  kind.  I  have  heard 
of  their  being  in  but  one  piece  of  wheat  and  that  man  did  not  tind  them  until  this 
winter  while  feeding  the  straw.  My  wheat  was  very  much  injured  by  frost  and  this 
man  thought  that  was  what  was  the  matter  with  his  wheat  crop,  but  it  proves  to  be 
something  else.  I  write  to  hear  if  you  have  seen  or  heard  of  anything  like  it,  what 
you  call  it,  and  what  you  think  it  will  amount  to  ?— [K.  W.  Russ,  York,  Living- 
ston County,  N.  Y.,  March  13,  1^90. 

Reply. — The  insect  damaging  your  neighbor's  wheat  is  the  common  Joint  Worm 
Isosoma  hordei,  which  does  considerable  damage  to  the  wheat  crop  in  some  parts  of  the 
country,  but  which  has  not  been  a  serious  pest  in  your  State.  From  past  experience, 
therefore,  it  is  not  likely  that  you  will  have  much  trouble.  In  case  the  insect  in- 
creases, however,  so  as  to  do  any  appreciable  damage,  the  farmers  over  a  given  terri- 
tory should  unite  in  burning  stubble,  screenings,  and  straw  for  one  or  more  seasons. — 
[March  17,  1890.] 

The  Grain  Toxoptera  in  Tennessee. 

In  your  letter  of  January  21  you  state  that  you  wish  me  to  keep  you  informed  as  to 
the  increase  or  decrease  of  Toxoptera  graminum.  I  inclose  two  clippings  from  our 
county  paper,  and  am  happy  to  state  that  they  have  not  been  able  to  survive  the 
heavy  rains  and  frosts  of  this  month,  so  far  as  I  can  see.  We  are  greatly  relieved, 
for,  although  you  say  you  doubt  whether  much  damage  would  be  done,  the  wheat- 
fields  seem  to  show  the  contrary,  and  patches  in  size  of  an  acre  or  more  were  appar- 
ently dead.  I  have  one  field  which  I  doubt  will  ever  recover  from  the  damage  done. 
So  much  for  T.  g.  at  present.  Should  they  make  their  appearance  again  I  will  let  you 
know. — [P.  C.  Newkirk,  Jalapa,  Monroe  County,  Tenn.,  March,  1890. 

Reply. — Your  letter  of  recent  date  inclosing  clippings  duly  received.  Thank  you 
very  much  for  your  further  information  relative  to  the  grain  plant-lice.  I  am  glad 
that  my  anticipations  were  verified  and  that  the  lice  have  disappeared. — [March  14, 
1890.] 

Prevalence  of  the  Grain  Toxoptera  in  Texas. 

I  ship  by  to-day's  mail  some  insects  that  are  infesting  our  wheat  fields  of  this 
county,  many  fields  being  almost  ruined.  The  effect  is  just  the  same  as  the  Chinch 
Bug  on  corn.  When  the  first  crop  has  matured  they  look  very  much  like  the  "  Pha- 
raoh," or  seventeen-year  locust.  They  are  about  one-eighth  of  an  inch  long  and  can 
jump  or  fly.  The  young  one  I  send  you  seems  to  be  doing  the  mischief,  there  being 
as  many  as  three  to  each  branch  of  wheat.  No  one  seems  to  know  what  these  insects 
are  or  how  they  are  likely  to  terminate.  We  would  be  pleased  to  have  your  Division 
examine  them  and  advise  us  at  once,  and  give  us  all  the  information  you  can,  as 
wheat  is  the  main  dependence  for  a  large  part  of  the  State. — [J.  L.  Fookes,  Era, 
Cooke  County,  Tex.,  February  26,  1890, 

Reply. — Your  letter  of  recent  date,  inclosing  specimens,  duly  received.  The  in- 
sect in  question  is  one  of  the  grain  plant-lice  known  as  loxoptera  graminum.  This 
insect,  although  hitherto  comparatively  rare,  has  been  very  abundant  in  the  wheat 
fields  in  Kentucky  and  Tennessee  the  past  winter,  although  in  these  States  the  re- 
cent frosts  have  almost  entirely  destroyed  it.  The  life  history  of  the  species  is  not 
well  known  and  no  remedy  can  be  suggested  at  this  time.  I  shall  be  glad  to  hear 
from  you  as  to  the  amount  of  damage  done  by  this  insect,  and  as  to  how  long  it  is 
abundant  in  your  fields.— [March  18,  1890.] 
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Second  lettkr. — Your  letter  of  information  in  regard  to  the  wheat-destroying 
insects  iu  this  comniuuity  is  at  hand,  for  which  you  will  accept  the  thanks  of  the 
farmers  of  this  county.  Yon  ask  for  the  amount  of  damage  done  to  the  crop  and  how 
long  they  have  abounded  in  our  fields.  It  is  believed  now  that  they  have  been  iu  the 
fields  since  early  fall,  and  they  still  remain  in  great  quantities  in  some  fields.  As  to 
the  amount  of  damage  done  to  the  crops,  after  a  careful  estimate  we  place  the  damage 
at  75  per  cent,  in  one-half  of  this  county,  which  includes  the  wheat  belt.  One-half 
will  be  planted  in  other  crops  and  the  remainder  will  be  about  one-half  stand. 
There  are  some  small  crops  of  what  is  known  as  Faltz  wheat;  this  is  not  hurt. 
The  rest  of  the  crop  is  Mediterranean  wheat.  Can  you  give  any  reason  for  this? 
If  so,  you  would  oblige  us.— [J.  L.  Fookes,  Era,  Cooke  County,  Tex.,  March  31, 1890. 

Reply. — I  take  pleasure  in  acknowledging  the  receipt  of  your  favor  of  March  31, 
together  with  newspaper  clippings  relating  to  the  Wheat  Louse  ( Toxopiera  graminum), 
and  am  much  obliged  to  you  for  the  additional  information  relating  to  the  amount  of 
damage  occasioned  by  it.  As  stated  in  a  former  letter,  this  insect  has  a  wide  range, 
extending  from  Maryland  to  Texas,  but  has  been  heretofore  comparatively  rare.  We 
first  received  specimens  in  1882,  and  it  has  since  then  been  found  near  here  in  Mary- 
land. It  has  also  been  reported  several  times  from  Indiana,  and  specimens  have  been 
received  from  South  Carolina.  Tennessee,  and  Kentucky. 

We  have  received  specimens  at  all  times  of  the  year,  from  January  to  July.  There 
is  very  little  doubt  but  that  this  species  is  the  one  named  above,  which  occurs  com- 
monly on  the  continent  of  Europe,  where  it  is  frequently  destructive  to  grasses  and 
grains.  In  1852  it  was  recorded  to  have  been  so  abundant  in  the  streets  of  Bologna, 
Italy,  as  to  cause  great  annoyance  to  the  inhabitants.  The  fact  that  this  pest  is 
with  little  doubt  an  imported  one,  and  its  excessive  abundance  over  a  wide  area, 
makes  a  knowledge  of  its  habits  very  desirable,  and  it  is  hoped  that  during  the  com- 
ing summer  opportunity  will  ofter  to  thoroughly  study  it  in  the  field  Any  assist- 
ance you  can  off"er  in  the  way  of  observations  during  the  spriug  and  summer  will  be 
gladly  received,  and  I  shall  also  be  glad  to  get  additional  specimens  of  the  lice,  for 
the  sending  of  which  I  inclose  return  franks.  Many  insect  pests,  after  periods  of  un- 
usual abundance,  suddenly  disappear,  owing  to  the  great  increase  of  their  natural 
enemies,  and  this  is  especially  true  with  the  Aphides,  or  plant-lice,  and  has  been  fre 
quently  noted  in  case  of  the  well-known  Grain  Aphis  {Siphono2)hora  avence).  We  may 
therefore  hope  that  this  insect,  which  is  a  near  ally  of  the  Grain  Aphis,  will  disap- 
pear after  the  present  year  and  not  be  troublesome  again  for  some  time. 

The  immunity  of  the  Fultz  wheat  is  doubtless  explained  by  some  peculiarity  of 
its  epidermis,  or  skin,  which  protects  it  against  the  lice  or  renders  it  distasteful  to 
them,  and  this  protection  is  very  probably  caused  by  the  presence  of  numerous 
minute  hairs,  which  prevent  the  louse  from  readily  puncturing  the  stem  with  its 
sucking  beak.  In  view  of  this,  would  it  not  be  desirable  to  grow  the  Fultz  and 
other  wheats  that  experience  may  show  to  be  little  affected  by  this  insect,  rather 
than  the  Mediterranean? — [April  7,  1890.] 

Third  letter. — According  to  promise  in  my  letter  of  the  8th  instant,  you  will  find 
inclosed  three  of  what  is  commonly  called  the  Lady-bug,  which  is  claimed  by  Mr.  F.  P. 
Heare,  of  the  Fair  Plains  neighborhood,  to  be  the  parent  of  the  Toxopiera  graminum. 
In  my  letter  of  the  8th  instant  I  gave  you  my  reasons  for  doubting  Mr.  H's.  statement, 
and  from  an  investigation  made  to-day  I  have  much  greater  reason  for  doubting.  In 
one  wheat  field  we  saw  a  few  straggling  bunches  of  wheat  which  were  thickly  stuck 
with  the  plant-lice,  some  of  the  smallest  size,  but  not  a  Lady-bug  conld  be  found. 
In  an  oat  field  where  were  a  few  scattering  bunches  that  were  left  by  the  freeze  of 
some  weeks  ago,  three  Lady-bugs  were  found,  but  we  could  not  find  a  single  one  of 
.  the  little  pest.  In  another  part  of  the  farm  we  found  another  Lady-bug,  but  not  one 
of  the  pest.  I  then  examined  some  oats  on  two  other  farms  and  found  the  little  pests 
in  great  numbers,  but  a  diligent  search  failed  to  find  a  single  Lady-bug.  We  have 
interviewed  a  number  of  our  best  farmers  and  find  them  all  inclined  to  doubt  Mr. 
Heare's  opinion  in  regard  to  the  Lady-bug.     I  have  no  tangible  idea  of  where  our 
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})est  comes  from,  aud  I  have  no  remedy  to  oflfer.  Should  the  warm  weather  and  hot 
•sun  fail  to  drive  them  away,  I  think  they  will  take  both  the  corn  aud  cotton.  I 
would  be  glad  to  have  your  opinion  as  to  the  origin  or  parentage  of  the  little  pest  and 
liow  long  they  will  be  likely  to  remain  with  us,  so  that  I  may  give  it  to  the  press  for 
ihe  benefit  of  the  farmers. — [J.  L.  Fookes,  Era,  Cooke  County,  Tex.,  April  10,  1890. 

Eeply. — I  beg  to  acknowledge  the  receipt  of  yours  of  the  10th  inst.  and  also  the  ac- 
companying specimens.  As  I  wrote  you  on  the  11th  lust.,  the  "  Lady-bug"  is  the 
enemy  of  the  grain-lice  and  not  its  oarent.  An  examination  of  the  specimens  which 
you  sect  shows  that  they  belong  to  the  species  known  as  the  spotted  Lady-bug 
{Megilla  maculata). 

Nothing  more  need  be  said  in  answer  to  Mr.  Heare.  The  life  history  of  one  of  the 
species  of  grain-louse  will  be  treated  at  some  length  in  the  forthcoming  annual  report 
of  this  Department,  a  copy  of  which  will  be  sent  you  when  published.  The  lice  may 
do  considerable  damage  with  you  this  spring,  but  there  is  no  available  remedy.  Ordi- 
narily they  are  killed  oif  by  parasites  before  attaining  injurious  numbers,  although 
occasionally,  as  last  year  in  the  States  of  Michigan.  Wisconsin,  Indiana,  Illinois  and 
Ohio,  the  parasites  did  not  get  the  upper  hand  until  later  in  the  year  than  usual,  and 
the  result  was  that  the  crop  was  somewhat  damaged.  In  reply  to  your  question  as 
to  where  the  lice  come  from,  we  may  state  that  they  are  always  with  you,  but  usually 
in  such  small  numbers  as  not  to  be  noticed.  The  past  open  winter  has  evidently 
been  favorable  to  their  early  and  excessive  multiplicatiou.— [April  17,  1890.] 

Another  Letter. — I  saw  in  your  reply  to  Mr.  J.  L.  Fookes,  of  Era,  Tex.,  that  you 
asked  him  to  report  to  you  the  extent  of  damage  done  by  the  insects  that  are  on  our 
wheat.  The  wheat  in  Cooke,  Grayson,  Collin  and  Denton  counties,  and  a  few  other 
places  where  I  have  been,  is  suifering  from  their  ravages,  and  it  is  hard  to  tell  how 
long  they  will  remain.  They  are  on  my  wheat  and  seem  to  be  increasing  fast,  and  up 
to  yesterday  it  was  a  very  great  mystery  to  my  mind  how  they  originated  and  accu- 
mulated so  rapidly.  I  walked  into  the  wheat  to  make  a  close  investigation,  and 
within  an  hour  I  discovered  the  great  mystery  which  has  been  bothering  us  so  long, 
and  it  is  the  simple  little  bug  known  all  over  the  United  States  as  the  Lady-bug,  a 
small  red  bug  with  a  shell  covered  with  black  specks.  She  can  be  seen  all  over  tho 
field  depositing  little  eggs  resembling  a  clear  grain  of  sand.  I  find  these  are  soon 
hatched  in  the  warm  sun,  and  the  little  bug  is  very  small  with  a  transparent  skin.  It 
begins  to  suck  the  sap  from  the  green  wheat,  which  soon  changes  its  color  to  a  dark 
green,  and  as  it  advances  in  age  and  size  it  takes  on  the  perfect  shape  of  a  Lady-bug 
with  her  shell  and  wings  off.  Next  I  find  him  a  little  larger  and  a  little  older  with  a 
dark  streak  along  his  back  ;  next,  larger  in  size,  while  the  streak  has  developed  into 
a  set  of  wings,  very  fine  in  texture. 

We  had  a  freeze  a  short  time  ago  that  perhaps  killed  most  of  the  little  rascals,  and 
the  ones  now  on  the  wheat  I  have  no  doubt  hatched  since  the  freeze.  I  can  not  say 
just  now  whether  they  will  turn  to  Lady-bugs  or  not,  but  I  can  convince  any  man  in 
a  few  minutes  that  the  Lady-bug  is  the  cause  of  their  existence.  I  opened  and  counted 
in  one  Lady-bug  over  thirty  eggs.  I  find  in  all  the  counties  that  the  wheat  is  damaged 
a  great  deal  worse  in  valleys  near  timber  or  brush,  or  near  where  the  rocks  are  numer- 
ous on  the  surface,  and  in  sections  of  the  black  land  where  very  large  rank  weeds  have 
been  growing.  Wherever  the  Lady-bug  has  had  shelter  they  have  been  noticed  by  all 
with  whom  I  have  talked  to-day  as  being  very  numerous  for  the  past  year  or  two.  The 
bugs  have  already  destroyed  in  this  county  (Cooke)  thousands  of  acres  of  wheat,  and 
I  find  the  Lady-bug  laying  her  eggs  on  some  corn  that  is  up.  Have  also  found  the 
little  Toxoptera  graminum,  as  you  call  them,  on  the  corn,  too. 

The  most  simple  and  effectual  remedy  I  know  of  just  now  is  this  :  Take  corn-meal 
and  scatter  it  broadcast  over  the  wheat  field,  oue-half  bushel  to  10  acres  of  wheat,  so 
as  to  toll  the  little  birds  on  the  fields,  and  when  once  there  they  will  eat  the  Ijady- 
bugs  and  rid  the  wheat  of  the  terrible  pest.  Please  give  this  to  the  press  at  once,  so 
the  farmers  may  save  what  wheat  remains,  if  possible. — [F.  P.  Heare,  Vernon,  Wil- 
barger County,  Texas,  April  6,  1890. 
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Reply. — I  beg  to  acknowledge  the  receipt  of  your  letter  of  the  6th  inst.  You  are 
entirely  mistaken  in  supposing  that  Lady-bugs  are  the  parents  of  the  grain-lice. 
Their  appearance  in  the  grain  fields  in  such  great  numbers  is  due  to  the  fact  that 
they  feed  upon  the  lice.  Hence  your  proposition  to  destroy  the  Lady  bugs  will 
result  in  the  destruction  of  the  farmers'  best  friends.  That  these  insects  are  so  abun- 
dant in  the  infested  fields  is  a  very  encouraging  sign  and  indicates  that  the  lice  will 
speedily  disappear  at  least  in  part.— [April  12,  1^90.] 

Notes  on  Bulletin  21. 

Page  12.  Re  Vedalia  cardinalis. — I  have  already  alluded  to  this  subject  in  the 
Garden  and  Field.  Still,  there  is  no  harm  repeating  that  neither  Mr,  Tepper  nor  my- 
self have  the  slightest  recollection  of  Mr.  Koebele  showing  us  the  Lady-bug  on  the 
occasion  he  states,  but  I  can  understand  that  he  may  have  done  so  without  my 
remembering  it,  because  my  thoughts  were  all  intent  on  Lestophonua.  Neither  the 
Rev.  T.  Blackburn,  who  is  strong  on  Coccinellids,  Mr.  Tepper,  nor  myself  have  ever 
seen  V.  cardinalis  in  our  lives  to  our  knowledge. 

Page  15.  Re  Diabroiica  {Aulacophora  punctata).  "  This  gentleman  claims  that  all 
injury  can  be  avoided  by  dusting  powdered  lime  over  the  plants."  This  is  news  to  me. 
I  certainly  was  not  the  informant.  As  the  Aulacophora  is  not  to  be  found  near  Ade- 
laide I  have  had  no  opportunity  of  experimenting  with  it.  I  will  bear  the  remedy  in 
mind. 

Page  18.  I  certainly  informed  Mr.  Koebele  that  Mr.  Maskell  considered  the  insect 
on  the  Kangaroo  Acacia  that  has  often  been  mistaken  for  Icerya,  as  a  Dactylopina,  but 
he  had  had  only  2  specimens  to  examine,  and  if  I  remember  right  he  only  suggested 
it.  I  have  since  re-examined  it,  and  believe  it  to  be  an  Eriococcus  but  the  insect  is 
now  so  scarce  that  I  can  not  obtain  any  specimens.  Eriococcus  eucalypti  have  also  dis- 
appeared unless  on  the  tops  of  tall  gum  trees. 

Page  20.  P.  engenioides  should  read,  eugenioides. 

Page  29.  Dr.  Diez  should  read,  Mr.  A.  Zietz. 

So  much  for  Mr.  Koebele's  report  the  perusal  of  which  has  given  me  much  pleasure. 
He  certainly  did  his  work  well  and,  what  is  better,  it  has  turned  out  better  even  than 
was  anticipated.  I  hope  that  you  may  be  able  to  send  him  again  before  long  to  bring 
us  a  consignment  of  Codlin  Moth  enemies  and  take  back  a  general  assortment  of  our 
useful  insects. — [F.  S.Crawford.  Adelaide,  South  Australia. 


GENERAL  NOTES. 

A  MUCH  PARASITIZED  INSECT. 

A  most  remarkable  instance  of  parasitism  is  given  by  Prof.  C.  Ku- 
dow-Perleberg,  in  Die  Insekten-  Welt,  Volume  IV,  Nos.  4  and  5,  May  and 
June,  1887. 

In  treating  of  the  enemies  of  Cheimatoba  brumata,  a  common  Euro- 
pean moth,  he  gives  a  list  of  no  less  than  sixty-three  parasites  of  the 
family  Ichneunionidce,  and  states  that  he  has  reared  an  almost  equal 
number  of  Braconids  and  of  Ghalcidids,  and  Proctotrupids.  We  give  his 
list  of  Ichneumonids,  as  a  matter  of  interest.  It  will  be  noticed  that  in 
nearly  every  case  several  species  of  the  same  genus  have  been  bred 
from  the  single  host.  From  this  fact  we  might  suspect  that  some  of 
the  so-called  species  may  be  simple  varieties ;  but  the  author  has  studied 
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parasitic  Hymenopterafor  mauy  years  and  speaks  with  authority.  Yet 
some  of  the  species,  judging  from  analogy,  must  be  secondary  and  not 
primary  parasites. 


Ichneumon  fabricator  Gr. 
Ichneumon  fabricator  var. 
Ichneumon  saturatorius  Wsm. 
Ichneumon  deliratorius  Gr. 
Ichneumon  scutellator  Gr. 
Ichneumon  pallifrons  Wsm. 
Ichneumon  anator  Wsm. 
Ichneumon  nigritarius  Gr. 
Ichneumon  ochropis  Wsm. 
Ichneumon  tentator  Wsm. 
Ichneumon  varipes  Wsm. 
Ichneumon  albinus  Gr. 
Anomalou  violatum  Gr. 
Anomalon  tenuicorne  Fbr. 
Anomalon  varitarse  Hgr. 
Anomalon  geniculatum  Gr. 
Anomalon  clandestinum  Gr. 
Campoplex  mixtus  Gr. 
Campoplex  melanarius  Hgr. 
Thersilochus  harpurus  Schrk. 
Porizon  hostilis  Gr. 
Porizou  boops  Gr. 
Porizon  saltator  Gr. 
Mesoleius  aulicus  Gr. 
Mesoleius  sanguinicollis  Gr. 
Mesoleius  haematodes  Gr. 
Mesoleius  caligatus  Hgr. 
Mesoleius  segmentator  Hgr. 
Mesoleius  improbus  Hgr. 
Mesoleius' sanguinicollis  ? 
Tryphon  vulgaris  Gr. 


Tryphon  brunuiveutris  Gr. 
Trematopygus  nigricornis  Hgr. 
Polyblastus  cothurnatus  Hgr. 
Polyblastus  arcuatus  Hgr. 
Bassus  hetatorins  Fbr. 
Bassus  albosignatus  Nees. 
Bassus  flavolineatus  Hgr. 
Bassus  bimaculatus  Hgr. 
Bassus  cognatus  Hgr. 
Pimpla  examinator  F. 
Pimpla  instigator  F. 
Pimpla  varicornis  Gr. 
Pimpla  mixta  Rtz. 
Pimpla  longiseta  Rtz. 
Pimpla  flavipes  Gr. 
Pimpla  oculatoria Gr. 
Cryptus  atripes  Gr. 
Cryptus  seticoruis  F. 
Cryptus  longipes  Htg. 
Cryptus  n.sp.  (brumata?  Rudow). 
Phygadeuon  vagans  Gr. 
Phygadeuon  brumatte  n.  sp. 
Hemiteles  cingulator  Gr. 
Hemiteles  uiger  Gr. 
Hemiteles  oxyphymus  Gr. 
Hemiteles  pectoralis  n.  sp. 
Hemiteles  socialis  Gr. 
Hemiteles  fulvipes  Gr. 
Pezomachus  fasciatus  Gr. 
Pezomachus  agilis  Forst. 
Pezomachus  audax  Fiirst. 


A  STRANGE  OMISSION. 

It  is  very  strange  that  attention  has  never  before  been  called  to  the 
fact  that  "  Standard  Natural  History  "  entirely  omits  mention  of  the 
family  Thripidw  or  order  Thysanoptera. 


HABITS  OF  CIMBEX  AMERICANA. 

In  a  recent  letter  from  Mr.  Elmer  D.  Ball,  of  Little  Rock,  Iowa,  he 
reports  the  following  observations  on  the  common  willow  Saw-fly  :  "  I 
noticed  in  Insect  Life  that  this  insect  was  common  in  Nebraska,  and 
mention  was  made  of  the  injury  done  to  the  trees  by  their  cutting  a 
slit  nearly  around  the  twigs.  I  have  watched  this  for  a  number  of  years 
and  can  say  that  these  slits  always  heal  over  and  the  tree  continues  to 
grow  without  apparently  being  injuriously  afi'ected,  but  when  the  larvae 
hatch  and  begin  eating  them  the  growth  of  the  tree  is  arrested  for  that 
year.    They  will  strip  it  of  all  its  leaves  and  then  travel  on  to  the  next 
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tree.  lu  a  few  days  a  few  leaves  will  come  out  at  the  top  of  the  tree 
aud  so  it  will  remain  for  a  mouth  or  more. 

Wheu  willows  have  beeu  cut  back  and  come  up  rauk  aud  close  to- 
gether the  worms  do  uot  seem  to  like  them  for  the  first  year.  They  do 
not  seem  to  like  the  creek  willows  but  will  try  the  pussy  willow  if  hard 
up  for  food. 

lu  examining  the  imago  I  found  that  one  mandible  had  two  points 
and  the  other  only  one.  Upon  examination  I  saw  that,  while  working, 
they  sink  the  two-pronged  jaw  into  the  wood  as  far  as  possible  and 
work  with  the  other  on  the  outside." — [Herbert  Osborn,  Ames,  Iowa, 
August  2,  1890.] 

HONOKS  TO  MR.  WIGHT. 

Our  valued  correspondent,  Mr.  E.  Allan  Wight,  of  Auckland,  New 
Zealand,  has  recently  been  appointed  Consulting  Entomologist  to  the 
Bay  of  Islands  Horticultural  aud  Agricultural  Society,  and  to  the 
Papakura  Fruitgrowers  Association  in  recognition  of  valuable  infor- 
mation conveyed  in  his  contributions  to  the  New  Zealand  Farmer.  Mr. 
Wight,  although  past  seventy  years  of  age,  is  a  most  energetic  and  in- 
defatigable worker  in  the  interests  of  New  Zealand  horticulture  and 
agriculture.    Moreover,  his  work  is  largely  a  labor  of  love. 

LEGISLATION  AGAINST  THE  GIPSY  MOTH. 

Our  readers  may  be  aware  that  the  State  of  Massachusetts  has  taken 
hold  of  the  destruction  of  the  imported  Gipsy  Moth  with  great  energy. 
The  matter  was  mentioned  by  the  governor  in  his  message  to  the  leg- 
islature last  winter  aud  a  bill  was  introduced  and  passed  appropriating 
$25,000  for  the  work.  The  governor  appointed  three  men  to  take  entire 
charge  of  the  work  and  we  learn  from  recent  correspondence  and  from 
articles  in  the  New  England  Fanner  and  Massachusetts  Ploughman, 
Garden  and  Forest,  and  Scientific  American  that  a  large  force  of  men 
was  employed  early  in  the  spring  to  go  over  the  infested  districts  mark- 
ing the  trees  upon  which  eggs  had  been  laid.  They  were  followed  by 
other  men  furnished  with  torches  who  burned  the  eggs  thus  marked. 
One  hundred  men  were  employed  in  this  labor,  which  lasted  until  May  1. 
The  young  larvne  began  to  appear  early  in  May  and  spraying  with  Paris 
green  was  at  once  commenced.  Some  fifteen  machines  were  purchased 
at  a  cost  of  about  $75  each.  These  consisted  of  barrels  mounted  on  carts 
with  pump,  spray  nozzle  and  other  accessories  and  from  100  to  200 
feet  of  hose,  besides  ladders.  The  spraying  was  done  with  Paris  green 
in  the  proportion  of  1  pound  to  150  gallons  of  water,  and  five  men  accom- 
panied each  machine. 

One  hundred  inspectors  were  appointed  whose  duty  it  was  to  i^revent 
the  moths  from  being  carried  beyond  the  limits  of  the  infested  regions. 
They  were  divided  in  gangs  of  five  each,  and  all  teams  leaving  the  in- 
fested locality  were  examined  and  all  caterpillars  found  destroyed. 
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The  territory  occupied  by  the  pest  is  much  greater  than  was  at  first 
supposed,  and  extermination  appears  almost  impossible.  There  has 
been  no  lack  of  energy  in  the  prosecution  of  the  work,  but  the  whole 
matter  needs  scientific  supervision  in  order  that  this  energy  shall  not 
be  wasted. 

HOT  WATER  FOR  THE  PEACH  BORER. 

The  Prairie  Farmer  for  July  5, 1890,  quotes  a  number  of  experiments 
in  favor  of  this  remedy.  The  balance  of  evidence  seems  to  show  that 
hot  water  will  kill  the  borers  around  the  crown  and  will  not  injure  the 
trees ;  but  this  only  corroborates  a  fact  that  has  been  the  common  pos- 
session of  intelligent  peach-growers  for  decades. 

PYRETHRUM  IN  AUSTRALIA  AND  SOUTH  AFRICA. 

We  learn  from  the  Agricultural  Journal  (Cape  Colony)  of  June  5, 
1890,  that  a  Mr.  Kleesattel  has  6  acres  of  Pyrethrum  under  cultivation 
in  Victoria,  which  has  begun  to  yield  a  return.  The  seed  is  sown  in 
beds  in  the  month  of  August  and  the  following  winter  the  young  plants 
are  put  out  in  rows  2  feet  6  inches  apart  with  1  foot  between  the 
plants.  The  plants  bloom  from  November  to  January,  fifteen  months 
after  the  sowing  of  the  seed.  The  plant  is  perennial  and  the  crops  last 
for  several  years. 

In  1872  Mr.  J.  B.  Hellier  planted  some  seed  at  Graham's  Town,  South 
Africa,  which  grew  well,  and  it  is  interesting  to  know  that  without  cul- 
tivation and  in  the  same  locality  the  plants  are  still  to  be  found,  so  that 
it  practically  grows  wild.  He  distributed  also  in  1872  small  quantities 
of  the  seeds  to  other  localities,  and  in  each  place  the  experience  has 
been  the  same.  Mr.  Perks,  near  Kiug  William's  Town,  has  grown  it  and 
has  manufactured  his  own  insect-powder  for  the  past  six  years.  Under 
these  favorable  conditions  Mr.  Hellier  urges  that  the  plant  be  grown 
extensively,  not  only  for  home  consumption,  but  also  as  a  future  article 
of  export. 

THE  YELLOW  HAMMER  AND  THE  CODLING  MOTH. 

Mr.  A.  p.  Martin,  of  Petaluma,  Cal.,  writing  to  the  Pacific  Rural  Press 
of  June  27,  1890,  states  that  in  looking  over  his  orchard  last  spring  and 
examining  all  crevices  and  bark  of  the  trees  for  Codling  Moth  larvic  he 
failed  to  find  any  where  there  were  thousands  last  fall.  He  discovered 
plenty  of  cocoons,  but  in  every  case  the  former  occupant  was  absent.  It 
was  too  early  for  transformation  to  have  taken  place  and  he  found  small 
holes  in  the  bark-scales  which  had  been  made  by  some  bird.  His  belief 
is  that  the  good  work  was  done  by  a  bird  whose  scientific  name  he  does 
not  know,  but  which  is  variously  called  the  "  Yellow  Hammer," 
"Flicker,"  or  "High  Hole"  and  which  Dr.  Merriam  informs  us  is,  in 
California,  Colaptescafer.  During  the  early  spring  months  Mr.  Martin 
states  that  they  were  to  be  seen  by  hundreds  in  his  orchard,  industri- 
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ously  examining  the  trunks  and  larger  limbs  of  the  fruit  trees,  and  he 
also  found  great  numbers  of  them  around  sheds  where  he  stored  his 
winter  apples  and  pears.  As  the  result  of  several  hours  search  Mr. 
Martin  found  only  one  worm,  and  this  one  escaped  only  by  an  accident, 
for  several  had  been  taken  within  a  quarter  of  an  inch  of  it,  but,  as  Mr. 
Martin  writes,  "  Luckily  he  only  escaped  '  Charybdis  to  fall  into  Scylla,' 
for  I  incontinently  pulverized  him.'' 

ADDITIONAL  NOTE  ON  CERATITIS  CAPITATA. 

In  our  brief  review  of  the  literature  of  this  interesting  insect  in  our 
article  in  the  last  number,  entitled  "A  Peach  Pest  in  Bermuda,"  we 
neglected  to  mention  a  most  important  article  which  is  contained  in 
Dr.  O  Peuzig's  "  Studi  Botanici  Sugli  Agrumi  e  Sulle  Piante  AfiBni," 
published  in  the  "Anuali  di  Agricoltura"  for  1887.  Dr.  Penzig  reviews 
the  general  subject  of  Dipterous  insects  on  the  Orange  and  gives  an 
account  of  the  literature  of  the  three  species  of  Ceratitis,  viz,  C.  capi- 
tata,  C.  catoirei,  and  G.  hispanica,  all  of  which  he  treats  under  the 
generic  name  of  Ealterophora,  proposed  by  Rondani  on  account  of  the 
preoccupation  of  Ceratitis  in  Ammonites. 

C.  catoirei  comes  from  the  island  of  Bourbon  and  from  Mauritius ; 
C.  capitata  from  the  East  Indies  and  the  Azores  Islands,  while  C. 
hispanica  is  found  in  the  Mediterranean  region  and  differs  from  the 
other  two,  which  Doctor  Penzig  thinks  may  be  synonyms,  bj^  the  posses- 
sion of  two  frontal  tubercles.  He  gives  a  good  account  of  the  different 
stages  of  the  latter  species  and  also  an  account  of  its  life  history  from 
which  it  appears  that  the  perfect  insect  is  possessed  of  extraordinary 
vivacity  and  lives  by  sucking  the  sweets  of  different  fruits,  oranges, 
peaches  and  figs,  which  the  fly  is  not  able  to  pierce  with  its  mouth 
parts,  but  only  sucks  when  they  are  injured  from  other  causes. 

The  female  penetrates  the  skin  of  a  half-grown  orange  and  lays  her 
eggs  at  a  depth  of  from  one  to  three  millimeters.  In  a  few  days  the 
larvfe  hatch  and  burrow  through  the  skin  and  into  the  pulp  of  the  fruit, 
rendering  injured  fruit  readily  recognizable  by  a  brown  or  olive  spot 
which  soon  extends  to  from  three  to  five  centimeters  in  diameter.  The 
original  puncture  is  always  noticeable  and  the  larva  returns  to  it 
frequently  for  air,  placing  its  anal  spiracles  against  the  opening.  The 
orange  soon  falls  to  the  ground  and  in  the  space  of  fifteen  days,  more 
or  less,  the  larvsie  issue,  either  through  the  original  opening,  or  through 
another  one  made  for  the  purpose,  and  enter  the  ground,  where  they 
transform  to  pupte,  remaming  in  this  condition  only  a  few  days.  There 
are  presumably  a  number  of  annual  generations.  The  orange  is  pre- 
ferred for  food,  but  lemons  and  other  cultivated  citrus  fruits  are  also 
attacked,  as  well  as  peaches,  tigs,  azaroles,  etc.  The  species  seems  to 
be  limited  to  the  countries  around  the  Mediterranean.  Found  origi- 
nally in  Spain,  it  was  soon  discovered  to  do  great  damage  in  Algeria. 
In  Sicily  it  was  first  confined  to  oranges  but  later  attacked  peaches 


81 

and  other  fruits.  In  Liguria  it  was  occasionally  observed  in  1882  dam- 
aging peaches,  but  seemed  to  leave  citrus  fruits  intact;  at  least  the 
author  was  not  able  to  verify  its  presence  in  oranges  or  lemons. 

As  a  remedy  it  is  proposed  to  collect  and  destroy  the  infested  fruit 
or  to  submerse  it  for  a  short  space  of  time  in  water. 

As  a  means  of  destroying  the  infested  fruit  he  proposes  to  place  it 
in  a  ditch,  covering  with  a  layer  of  caustic  lime,  thus  after  six  months 
converting  the  entire  mass  into  a  valuable  fertilizer.  Concert  of  action 
and  energetic  measures  on  the  part  of  the  provincial  authorities  are 
urged. 

PROCEEDINGS  OF  THE  ENTOMOLOGICAL  CLUB  OF  THE  AMERICAN  ASSO- 
CIATION FOR  THE  ADVANCEMENT  OF  SCIENCE,  INDIANAPOLIS,  1890. 

The  club  met  in  regular  session  on  August  20,  9  a.  m.,  in  room  11, 
in  the  State  House,  President,  Prof.  A.  J.  Cook,  in  the  chair.  There 
were  present,  through  the  meeting,  Messrs.  Chas.  Robertson,  Clarence 
jM.  Weed,  E.  W.  Claypole,  James  Troop,  F.  S.  Earle,  L.  H.  Pammel, 
Herbert  Osborn,  John  Marten,  H.  Garman,  Geo.  F.  Atkinson,  Chas. 
W.  Hargitt,  Thos.  Hunt,  John  W.  Spencer,  W.  B.  Alwood,  J.  Fletcher, 
F.  M.  Webster,  W.  W.  Norman,  S.  G.  Evans,  W.  S.  Blachley,  Truman 
P.  Carter,  Ralph  St.  F.  Perry,  Miss  Mary  E.  Murtfeldt,  Miss  Augusta 
Murtfeldt,  Mrs.  K.  B.  Claypole,  Mrs.  O.  Hanney. 

The  president  proceeded  to  deliver  a  most  interesting  address  upon 
Teaching  of  Entomology. 

Dr.  C.  M.  Weed,  speaking  with  reference  to  the  president's  address, 
urged  the  study  of  French  and  German,  as  a  knowledge  of  those  lan- 
guages was  almost  essential  when  making  a  thorough  study  of  many 
species  of  insects.  He  also  criticised  Professor  Cook's  plan  of  labeling 
specimens,  as  requiring  too  much  labor. 

Prof.  Herbert  Osborn  highly  commended  the  course  of  instruction 
laid  down  by  the  president  in  his  address. 

Dr.  C.  M.  Weed  then  read  a  paper  upon  the  life  history  of  the 
Evening  Primrose  Curculio  ( Tylodermafoveolatum).  He  reported  breed- 
ing a  species  oi  Br  aeon  from  the  larvte  of  the  Curculio;  and  recorded 
observations  upon  the  habits  of  both  insects.  All  of  Dr.  Weed's  papers 
will  appear  in  a  forthcoming  Bulletin  of  the  Ohio  Experiment  Station. 

Mr.  F.  M.  Webster  had  heard  Dr.  Weed's  paper  with  interest,  and 
was  pleased  that  he  had  made  further  observations  upon  this  interest- 
ing insect. 

The  meeting  adjourned  to  meet  again  at  5  p.  m. 

The  club  met  at  5  p.  m.  pursuant  to  adjournment.  At  the  request  of 
the  president,  Mr.  Fletcher  presented  some  notes  upon  the  injuries 
caused  by  the  Hessian  Fly,  the  Wheat  Stem-maggot,  and  an  undeter- 
mined species  of  Oscinis.  He  stated  that  he  had  been  studying  these 
insects  at  Ottawa,  Canada,  during  the  last  four  years. 

The  note  was  presented  with  the  object  of  eliciting  further  informa- 
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tion.  He  had  been  trying  to  ascertain,  for  the  Ottawa  district,  the 
number  of  broods  of  Hessian  Fly  in  a  season.  He  had  found  that  the 
Hessian  Fly,  the  Wheat  Stem-maggot  and  an  Osciuis,  were  all  found  at 
the  same  time  in  the  same  plants,  iind  further  speaking,  generally  they 
pa«sed  through  their  stages  contemporaneously.  Of  the  three,  the  Os- 
cinis  had  proved  much  the  most  destructive  during  the  past  summer. 
He  had  found  spring  wheat  sown  in  April,  badly  attacked  at  the  root  by 
all  three.  With  regard  to  the  Hessian  Fly,  this  was  a  new  attack  in  his 
experience.  The  perfect  insects  of  the  Hessian  Fly  and  Oscinis  had 
emerged  at  the  end  of  June,  and  a  month  later  Meromyza.  He  had 
'  taken  the  adult  Hessian  Flies  at  Ottawa  during  the  present  season,  in 
the  beginning  of  May,  at  the  end  of  June,  and  in  August,  and  he  sup- 
posed they  would  appear  again  iu  September.  He  had  not  been  able  to 
find  the  Hessian  Fly  breeding  iu  any  of  the  grasses,  and  would  like  to 
know  if  others  had  done  so.  Meromyza  and  the  Oscinis  were  both  most 
destructive  pests  in  grass  lands.  Both  of  these  had  been  present  in  the 
perfect  state  during  the  past  spring  in  enormous  numbers,  but  notwith- 
standing this,  the  conspicuous  summer  attack  ot  Meromyza,  causing 
"  silver  top"  in  wheat  and  barley,  was  less  noticeable  than  usual.  He 
could  only  account  for  this  by  supposing  that  the  eggs  had  been  de- 
stroyed, as  the  amount  of  injury  to  the  root  shoots  was  only  about  the 
same  as  usual. 

The  Oscinis  he  had  been  unable  to  identify ;  but  Mr.  John  Marten  had 
told  him  during  the  present  meeting  of  a  similar  attack  which  had  been 
studied  by  Professor  Garman,  in  Kentucky,  which  appeared  to  be  of  the 
same  species.  This  had  been  identified  by  Dr.  Williston  as  probably 
being  Oscinis  variahilis.  Professor  Cook  stated  that  at  Lansing,  Mich., 
Meromyza  was  one  of  the  worst  pests  in  oats.  He  had  seen  no  no- 
tice of  this  attack  in  literature  on  the  subject.  They  had  looked 
carefully  for  Hessian  Fly  in  grasses;  but  so  far  had  not  succeeded  in 
finding  it. 

Mr.  Garman  stated  that  he  had  studied  what  appeared  to  be  the  same 
species  of  Oscinis,  iu  Kentucky,  and  had  prepared  there  an  article  for 
publication. 

Professor  Osborn  stated  that  he  had  taken  at  Ames,  Iowa,  numerous 
specimens  of  Oscinis,  one  of  which  closely  resembled  that  exhibited  by 
Mr.  Fletcher.  Mr.  W.  B.  Alwood  mentioned  having  studied,  in  Ohio, 
a  species  of  Oscinis  infesting  oats,  and  had  published  his  results  in  Bul- 
letin 13,  Division  of  Entomology.  He  had  found  that  the  eggs,  two  to 
eleven  in  number,  were  forced  between  the  sheath  slightly  below  the 
juncture  of  the  leaf,  and  that,  just  prior  to  pupation,  the  larviie  gnawed 
through  the  epidermis  and  the  pupte  protruded  so  as  to  admit  of  the 
easy  escape  of  the  adult. 

Mr.  Fletcher,  referring  again  to  the  Meromyza,  stated  that  in  many 
instances  he  had  found  the  egg  deposited  upon  the  upper  surface  of  the 
leaf,  some  distance  from  the  stem,  and  asked  if  others  had  observed 
this  to  be  the  case  elsewhere. 
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Mr.  Garman  had  found  that  tbeeggs  were  laid  just  above  the  sheath, 
or  sometimes  pushed  beneath  it. 

Mr.  Webster  stated  that  the  eggs  of  Hessian  Fly  had,  the  past 
spring,  throughout  the  southern  and  central  parts  of  Indiana,  been 
deposited  near  the  roots,  the  flaxseeds  being  found  in  that  portion  of 
the  plant,  while  in  the  northern  part  of  the  State  the  case  had  evi- 
dently been  different,  as  the  flaxseeds  were  there  almost  invariably 
located  several  inches  up  the  stem,  near  the  second  joint. 

A  paper  on  the  subject  of  American  silk  spinners  by  Mr.  Edward  L. 
Oraef  was  read  by  the  Secretary,  of  which  the  following  is  an  abstract. 

Eefers  to  the  periodical,  phenomenal  increase  of  some  species  of  in- 
sects and  their  sudden  disappearance.  Speaks  of  the  adaptability  of 
the  cocoons  of  L.  cecropia  Linn,  for  the  manufacture  of  silk,  and  of  the 
firm  belief  of  the  writer  in  the  possibility  of  the  creation  of  an  American 
industry  in  the  rearing  of  the.  :•  larvae  for  manufacturing  purposes.  So- 
licits plans  for  the  profitable  rearing  of  the  larvte  of  this,  or  other 
American  silk  spinners,  also  for  preparing  their  cocoons  for  this  pur- 
pose.   Offers  a  prize  ($50.00)  for  this  purpose. 

Thursday,  August  21. 

Club  opened  its  morning  session  at  8.00  a.  m.  by  an  interesting 
paper  by  Ur.  C.  M.  Weed,  the  subject  of  which  was  "  The  Food  Plants 
of  the  clover  Stem  Borer"  Languria  mozardi.  Fifteen  species  of  the 
I)lants  were  reported  on  which  the  larva  is  known  to  feed. 

This  paper  was  discussed  by  Professors  Cook,  Alwood,  Osborn  and 
others. 

Professor  Alwood  announced  his  intention  of  studying  tobacco  in- 
sects, and  mentioned  having  observed  a  stem  borer.  Dr.  Weed  had 
heard  of  a  tobacco  root- louse  in  southern  Ohio. 

Professor  Osborn  followed  with  a  paper  on  a  peculiar  coleopterous 
larva  infesting  the  stems  of  plants.* 

Professor  Garman  spoke  of  the  mouth  parts  of  some  of  the  Thysa- 
noptera,  and  stated  that  some  recent  studies  of  mouth  parts,  had  fully 
coincided  with  previous  studiest  of  his  in  the  same  direction.  In  all 
material  examined  he  had  found  the  mouth  parts  unsymmetrical. 

Dr.  Weed  presented  a  short  paper  upon  the  oviposition  of  Listronotus 
latiusculus.  The  eggs  are  laid  in  bunches  of  five  to  ten  on  the  leaf 
stalks  of  Sagittaria  variabilis,  and  are  covered  with  bits  of  epidermis 
chewed  up  by  the  adult  beetle. 

This  was  discussed  by  Messrs.  Garman,  Fletcher  and  Webster. 

Mr.  Charles  Robertson  made  some  remarks  upon  the  habits  of  Umphor 
bombiliformis,  which  he  stated  was  apparently  a  special  visitor  of  Hibis- 
cus. The  nests  were  constructed  by  burrowing  in  the  ground,  and,  in 
order  to  facilitate  the  excavation,  water  was  frequently  carried  to  the 

*  To  be  published  in  Insect  Life. 

t  Mouth  parts  of  the  Thysanoptera,  by  H.  Garman.  Bull.  Essex  Institute,  Vol. 
XXII,  Nos.  1-3,  1890. 
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hole  with  which  the  bottom  was  moistened.  Sometimes  but  one  pellet  of 
earth  would  be  carried  out  after  an  application  of  water,  while  in  some 
cases  he  had  observed  as  many  as  four  of  these  pellets  thrown  out  im- 
mediately following  an  application.  Discussion  followed  which  was 
participated  in  by  Messrs.  Fletcher,  Osborn,  Cook,  Weed,  and  others. 

Miss  Mary  E.  Murtfeldt  read  a  charming  paper  entitled,  "  Some  Ex- 
periences in  Rearing  Insects."  In  this  jiaper  some  valuable  hints  were 
given  as  to  the  best  way  to  manage  larvae  so  as  to  carry  them  to  matu- 
rity, and  the  most  frequent  causes  of  failure  were  mentioned.  The  paper 
was  listened  to  with  great  attention  by  all  present. 

Mr.  Fletcher  spoke  in  terms  of  high  approval  of  the  paper,  which  he 
said  bore  upon  its  face  the  mark  of  being  the  production  of  a  worker, 
one  who  had  seen  and  knew  the  things  she  spoke  of.  He  then  gave  a 
short  account  of  some  of  his  own  failures  and  successes  in  breeding 
larvae  from  the  egg. 

Mr.  Webster  also  spoke  in  the  same  strain ;  he  had  not  previously 
had  the  pleasure  of  meeting  Miss  Murtfeldt,  but  he  hoped  she  would 
be  a  frequent  attendant  at  future  meetings  of  the  club.  Professor 
Osborn  had  listened  with  pleasure  to  Miss  Murtfeldt's  experience ;  he 
had  always  found  that  the  simpler  the  apparatus  the  better.  For  small 
larvae  he  used  glass  tubes  having  the  ends  closed  with  cotton  wool. 

Club  convened  at  5  p.  m.  and  proceeded  to  consider  the  following 
resolution : 

Resolved,  That  it  is  the  sense  of  the  club  that  the  meetings  of  the  Association  of 
Official  Economic  Entomologists  and  of  the  Entomological  Club  would  both  be  bene- 
fited by  holding  such  meetings,  if  possible,  at  the  same  time  and  place  as  the  meeting 
of  the  American  Association  for  the  Advancement  of  Science. 

After  discussion  by  Professors  Fletcher,  Osborn,  Cook,  Alwood, 
Weed,  and  others,  the  resolution  was  unanimously  adopted. 

The  secretary  proceeded  to  read  the  following  paper  upon  "The 
Preparatory  Stages  of  Eustrotia  caduca,''^  by  D.  S.  Kellicott,  of  Colum- 
bus, Ohio. 

This  was  discussed  by  Messrs.  Weed,  Webster  and  others. 

Professor  Cook  presented  a  note  upon  a  new  breeding  habit  in 
Agrotis  C-nigrmu.  He  had  found  the  eggs  on  the  foliage  of  currant 
bushes  and  had  reared  the  larvae  thereon. 

Professor  Osborn  read  an  interesting  paper  on  the  period  of  incuba- 
tion of  Mallophaga.* 

Mr.  F.  S.  Earle  presented  several  interesting  notes  on  some  injurious 
insects  of  southern  Mississippi.  Diahrotica  l2-punctata  was  a  very 
abundant  insect,  and,  in  addition  to  its  well-known  food  plants  it  also 
fed  to  an  injurious  extent  upon  the  foliage  of  peach  and  also  cab- 
bage. Cut-worms  were  very  injurious  in  gardens.  A  species  of  Aphis 
worked  serious  injury  to  the  cucumber  and  melon  vines.  Fieris  rapoi 
is  exceedingly  destructive.     Doryphora  lOUneata  had  not  yet  reached 


*  To  be  published  in  Insect  Life. 
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southern  Mississippi.  Sphinx  larviE  were  very  destructive  to  the  foli- 
age of  tomatoes  and  the  Boll- worm  to  the  fruit. 

Club  met  at  8.30  a.  m.,  22d. 

Dr.  Weed  presented  a  short  paper  on  the  habits  of  Lixus  concavus. 
Discussed  by  Cook,  Fletcher,  and  Webster. 

Professor  Hargitt  called  attention  to  early  observations  on  the  Canker 
Worm.* 

Professor  Hargitt  also  spoke  of  a  Oecidomyia  infesting  the  tops  of 
Solidago,  and  also  presented  some  notes  upon  Germatia  forceps. 

This  myriopod  has,  within  the  past  two  or  three  years,  become  quite 
numerous  in  houses  and  college  buildings  at  Oxford,  Ohio.  The  difficul- 
ties mentioned  by  Dr.  Lintner  in  the  fourth  New  York  report,  and  by 
others,  of  keeping  the  specimens  in  captivity,  he  found  to  be  very  gen- 
eral. He  succeeded  in  keeping  them  for  several  days  in  captivity,  and 
inducing  them  to  take  prey  by  keeping  them  in  dark  quarters  during 
the  day.  It  took  and  devoured  various  insects,  such  as  the  croton  bug, 
mentioned  by  several  observers,  and  the  common  house  fly. 

Mr.  Webster  spoke  of  the  predaceous  habits  of  Cermatia  and  its 
preying  upon  the  croton  bug.  Mr.  Fletcher  had  observed  the  insect 
with  Mr.  Howard,  at  Washington.  Its  mode  of  capturing  the  croton 
bug  before  devouring  it  was  remarkable.  It  sprang  over  its  prey 
which  was  thus  encaged  between  many  curved  legs.  He  thought  that 
Mr.  Hargitt's  success  in  keeping  alive  the  specimens  he  had  confined 
in  a  tin  canister  was  more  due  to  the  moisture  thus  secured  than  the 
darkness.  He  understood  that  this  insect  was  a  lover  of  damp  places, 
like  many  other  myriopods. 

The  club  then  proceeded  to  the  election  of  officers  for  the  ensuing 
year,  which  resulted  as  follows : 

President,  Prof.  Herbert  Osborn,  Ames,  Iowa. 

Vice-President,  Miss  Mary  E.  Murtfeldt,  Kirkwood,  Mo. 

Secretary,  Clarence  M.  Weed,  Columbus,  Ohio. 

Professor  Osborn  presented  a  paper  on  "  The  Use  of  Contagious  Dis- 
eases in  Destroying  Injurious  Insects."! 

Mr.  Fletcher  thought  it  difficult  to  keep  diseases  over  winter  and  to 
have  them  in  the  right  condition  when  wanted. 

Professor  Hargitt  reported  disease  in  the  Canker  Worm. 

Professor  Cook  thought  the  greatest  argument  against  the  use  of 
disease  was  the  resistance  against  them. 

Professor  Garman  thought  Empusa  very  difficult  to  introduce,  much 
more  so  than  Bacteria.  He  doubted  the  practicability  of  infecting 
the  Boll-worm  with  the  disease  of  the  Cabbage  Worm.  This  would 
probably  be  better  accomplished  on  the  Tent  Caterpillar. 

Adjourned  to  meet  at  12  m. 

*  Published  in  Insect  Life,  Vol.  Ill,  p.  8, 1890. 
t  To  be  published  in  Insect  Life. 
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Club  reassembled  at  12  m.  22d. 

Professor  Atkinson  spoke  of  some  insects  of  Alabama.  The  Bud 
worm,  as  it  is  called,  though  it  is  probably  the  larva  of  Diabrotica  12- 
punctafa,  is  very  abundant,  working  in  young  corn. 

Plusia  brassicce  is  very  abundant.  In  the  southern  part  of  the  State 
it  has  done  more  iujury  to  cabbage  than  Pieris.  Also  attacks  the  potato. . 
Fieris  protodice  does  not  occur  in  any  great  abundance  in  the  southern 
part  of  the  State.  The  melon  worm  destroys  50  per  cent,  of  the  melons 
in  some  sections.  These  may  be  destroyed  by  Paris  green,  and  later 
by  kerosene  emulsion.  Scolytus  rugulosus  occurred  in  the  Station  or- 
chard. Thrips  are  very  injurious  to  grain,  and  also  infest  the  cotton 
plant. 

Professor  Cook  said  that  Thrips  were  very  abundant  on  grain  in 
Michigan.  Mr.  Webster  said  that  Scolytus  rugulosus  had  occurred  this 
season  in  Indiana  but  he  had  not  found  them  capable  of  injuring  a 
healthy  tree,  only  such  as  had  suffered  from  diseased  roots  or  a  girdled 
trunk  were  seriously  attacked.  Mr.  Fletcher  stated  that  Canadian 
lumbermen  told  him  that  borers  only  attacked  trees  with  "  sour  sap." 
Mr.  Webster  said  that  while  he  believed  this  to  be  true  of  8.  rugulosus, 
Xyleborus  fuscattis,  in  June,  attacked  logs  of  both  cypress  and  cotton- 
wood,  while  in  the  rafts  in  the  St.  Francis  River,  Arkansas,  and  did 
serious  injury  by  boring  into  the  solid  wood.  Professor  Atkinson  stated 
that  a  lepidopterous  lafva  attacked  the  living  oaks  in  Alabama.  Miss 
Murtfeldt  thought  that  this  season  the  early  brood  of  Pieris  rapce  had 
been  destroyed  by  the  winter. 

Dr.  Weed  read  a  short  paper  on  the  ovipositiou  of  Dectes  spinosus  in 
Ambrosia  trijida. 

Mr.  Webster  stated  that  he  had  usually  found  the  species  on  or  about 
A.  artemisiwfoUa. 

Professor  Cook  presented  some  notes  on  the  insects  of  the  year.  He 
said  that  Cut- worms  and  Saw-flies  had  been  very  injurious.  The  larvae 
of  JEgeria  tipuUformis  was  attacked  by  a  fungous  growth  like  that  at- 
tacking the  White  Grub.  The  foliage  of  the  quince  and  cherry  were 
injured  by  the  first  brood  of  larvte  of  Cherry  Slug.  Eoad  dust  was 
applied  with  excellent  results. 

Dr.  Weed  presented  a  short  paper  on  Psephenus  lecontei,  which,  he 
stated,  he  had  found  on  the  shores  of  Lake  Erie. 

Mr.  Webster  stated  that  he  had  taken  what,  without  critical  study 
he  supposed  to  be  this  species,  on  the  shores  of  Chautauqua  Lake,  New 
York. 

Club  adjourned  to  meet  in  connection  with  the  A.  A.  A.  S.  next  year. 

F.  M.  Webster, 

Secretary. 
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NOTICE  OF  MEETING  OF  THE  ASSOCIATION  OF  OFFICIAL  ECONOMIC 
ENTOMOLOGISTS. 
The  second  annual  meeting  of  the  Association  of  Official  Economic  Entomologists 
will  be  held  at  the  University  buildings,  Champaign,  111.,  November  11  to  15  proximo, 
at  the  same  time  as  the  meeting  of  the  Association  of  Agiicultural  Colleges  and  Ex- 
periment Stations.  The  Committee  on  Entomology  of  the  latter  Association  will 
meet  at  the  same  time 

Members  expecting  to  attend  will  confer  a  favor  upon  the  officers  if  they  will  an- 
nounce the  fact,  and  will  send  titles  of  papers  to  be  read  or  topics  they  desire  dis- 
cussed, to  the  secretary. 
All  are  earnestly  urged  to  be  present,  if  possible. 

John  B.  Smith, 
Secretary,  New  Brunswick,  N.  J. 

THE  ENTOMOLOGICAL  SOCIETY  OF  WASHINGTON. 

September  4,  1890. — Under  the  head  "short  communications  and  exhibition  of 
specimens,"  Mr.  Heideraann  spoke  of  the  occurrence  of  Ci/Iapus  tenuicornis  (Capsid;©) 
near  Washington,  D.  C,  and  Mr.  Schwarz  exhibited  specimens  of  Choragus  nitens 
(Anthribidse)  lately  found  in  the  District,  also  a  branch  of  Carpinus  infested  in  a 
peculiar  way  by  the  larvae  of  Acoptus  suturaUs  (Curculionidte),  and  a  specimen  of 
Bymenarcys  nervosa  with  deformed  antenn;«,  and  he  also  called  attention  to  the 
reported  discovery  of  the  stylopized  Gryllotalpas  in  eastern  Africa.  Dr.  Marx 
reported  having  found  specimens  of  Latrodectus  under  a  board,  devouring  carabids — 
the  webs  of  the  spider  being  garnished  with  fragments  of  the  beetles.  As  possibly 
throwing  light  on  the  subject,  Professor  Riley  mentioned  having  been  greatly  sur- 
prised this  summer  at  the  large  number  of  insects,  Lachuosterna,  Xylocopa.  Boinhus,  etc., 
that  he  found  about  his  grounds  at  Sunbury,  with  large  perforations  and  apparently 
killed  by  birds,  and  probablj^  the  house  wren.  Mr.  Fox  thought  that  spiders  were 
largely  responsible  for  this  work.  Professor  Riley  described  his  recent  investigations 
into  the  life-history  and  habits  of  Sphecins  speciosns,  exhibiting  specimens  of  the  egg 
in  situ  on  Cicadas,  and  of  the  young  and  full-grown  larvse  and  cocoons.  Careful 
drawings  were  shown  illustrating  the  different  stages  and  habits  of  Spltecius. 

Mr.  Schwarz  queried,  in  view  of  the  earlier  appearance  of  the  C.  septendecim, 
whether  Sphecius  ever  preyed  on  that  species.  Professor  Riley  showed  that  the 
period  of  septendecim  and  Sphecius  overlapped,  and  that  the  general  belief  that  Sphecius 
attacked  the  seventeen-year  locust,  while  not  based,  so  far  as  he  recalled,  on  obser- 
vation, was  probably  well  founded. 

Mr.  Howard  exhibited  specimens  of  sand  cricket,  Stenopelmatus  fasciafus,  which 
had  been  recently  sent  to  Professor  Riley  by  one  of  his  correspondents.  Mr,  Howard 
stated  that  they  occurred  abundantly  in  the  Southwest,  and  are  reported  errone- 
ously to  be  extremely  poisonous.  As  stated  by  Professor  Riley  in  the  Standard 
Natural  History,  they  are  carnivorous  in  habit. 

Mr.  Mann  described  some  observations  and  experiments  relating  to  the  longevity 
of  decapitated  specimens  of  Caloptenus  and  the  vigorous  resistance  of  such  speci- 
mens to  the  attacks  of  ants. 

Mr.  Schwarz,  "  On  Black  Locust  Insects,"  presented  a  list  of  twenty-four  species 
of  Coleoptera  bred  by  him  in  May  from  dying  trunks  of  Black  Locust,  and  spoke  of 
the  principal  insect  enemies  of  this  tree  in  the  District.  Discussed  by  Messrs. 
Riley  and  Howard. 

Mr.  Schwarz  also  read  a  paper  on  the  food  habits  of  some  Scolytidae  observed  by 
him  during  the  summer.  Galleries  of  the  following  species  were  exhibited  and  ex- 
plained :  Xyloterus  politus  in  Acer  dasycarpum  ;  Xyleborus  Jurcatus  3i\xA  pahercus  in 
Walnut;  Cnesinus  strigicoUis  in  Liquidambar  styraciflua. 

C.  L.  Maklatt, 

Eecording  Secretary. 
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SPECIAL  NOTES. 

Name  of  the  Oyster-shell  Bark-louse  of  the  Apple.— Mr.  Albert  C.  F. 
Moigau  has  been  bringiug  together  some  very  interesting  bibliographic 
notes  concerning  scale-insects  and  has  been  publishing  from  time  to 
time  in  the  Entomologists'  Monthly  Magazine  for  the  past  year  or  two. 
His  comments  upon  the  insect  which  we  have  learned  to  know  as  Myti- 
laspis  pomorum  Bouche,  are  given  in  the  August,  1890,  number  of  this 
journal  and  are  worthy  of  comment.  Mr.  Morgan,  from  a  comparison 
of  descriptions,  has  lumped  many  names  as  synonyms  of  Modeer's 
Coccus  linearis.  Among  them  is  our  common  apple  species.  He  brings 
forth  many  facts  in  support  of  his  views,  but  we  would  protest  against 
the  adoption  of  the  name  Mytilaspis  linearis  for  this  species.  Jn  the 
first  place,  as  Mr.  Morgan  himself  must  be  aware,  all  arguing  from  the 
mere  descriptions  of  Diaspince,  particularly  those  of  the  genus  Mytilas- 
pisy  which  were  drawn  up  without  reference  to  characters  of  the  anal 
plate,  must  be  based  upon  extremely  problematical  and  uncertain 
grounds.  There  is  absolutely  no  way  in  which  we  can  be  certain  that  Cur- 
tis^s  Aspidiotus  conchiformis,  Fitch's  Aspidiotus  juglandis,  and  Schrank's 
Coccus pincti^  for  example,  are  one  and  the  same  species,  without  secur- 
ing the  actual  specimens  which  these  authors  had  before  them  at  the 
time  when  their  descriptions  were  drawn  up,  mounting  them  carefully 
and  making  careful  studies  of  the  anal  plate,  and,  if  possible,  of  the 
males.  We  were  perfectly  willing  to  adopt  Professor  Comstock's  care- 
fully worked  out  dictum  to  the  effect  that  Mytilaspis  pomicorticis  Riley 
is  a  synonym  of  Bouch^'s  pomorum  in  spite  of  the  not  thoroughly  well 
explained  differences  in  the  color  of  the  eggs  and  the  other  reasons 
given  in  the  fifth  report  on  the  insects  of  Missouri ;  but  now  that  for 
ten  years  entomologists  have  generally  treated  of  this  Apple  scale  as  M. 
pomorum,  it  is  too  much  to  expect  that,  simply  from  Mr.  Morgan's  com- 
parisons of  the  descriptions,  this  name  should  be  dropped  in  favor  of 
linearis.  The  uncertainty  and  insufficiency  of  the  proof  renders  the 
change  very  undesirable. 


90 

The  second  Edition  of  Miss  Ormerod's  Manual  of  injurious  Insects.* — This 
greatly  enlarged  and  revised  edition  of  Miss  Ormerod's  valuable  hand- 
book has  just  reached  us,  and,  on  account  of  its  convenient  size,  ad- 
mirable arrangement,  plain  language,  and  abundant  illustrations,  it 
is  almost  a  model  of  what  such  a  work  should  be.  It  does  not  contain 
much  m.itter  which  is  new,  but  since  Miss  Ormerod  has  drawn  very  largely 
from  her  own  well-known  reports  her  name  should  certainly  appear  on 
the  title-page  as  author^  and  not  under  the  modest  title  of  compiler.  Our 
space  prevents  an  extended  review  of  this  admirable  volume,  although 
we  find  much  in  it  of  interest  to  the  American  entomologist  and  agri- 
culturist, since  so  many  of  the  insects  treated  are  common  to  both  Eng- 
land and  America,  while  there  is  hardly  a  species  mentioned  which  is 
not  liable  at  almost  any  time  to  make  its  appearance  in  America,  judg- 
ing from  the  frequent  accidental  importations  of  late  years.  The  work 
comprises.  Part  I,  Food  Crops  and  the  Insects  Injurious  to  Them ; 
Part  II,  Forest  Trees  and  Insects  that  Injure  Them  ;  Part  III,  Fruit 
Crops  and  Insects  that  Injure  Them ;  an  alphabetical  list  ot  insects 
treated  J  an  introduction  to  entomology,  couched  in  very  popular  lan- 
guage and  giving  an  idea  of  the  classification  ;  and  a  glossary  of  ento- 
mological terms  followed  by  a  full  index.  The  work  covers  410  pages 
and  has  an  illustration  for  almost  every  second  page.  Miss  Ormerod's 
work  can  not  be  too  highly  commended. 


The  cheapest  Form  of  Light.+ — Under  this  taking  title  Professor  Lang- 
ley  and  his  assistant,  Mr.  Very,  have  published  the  results  of  their  recent 
researches  upon  the  so-called  phosphorescent  light  of  certain  insects, 
in  the  same  form  in  which  they  were  presented  at  the  last  meeting  of 
the  National  Academy  of  Sciences.  The  insect  principally  used  in  the 
experiments  was  the  large  Cuban  Fire-fly  {Pyrophortis  noctilucus).  We 
assisted  Professor  Langley  in  the  spring  and  summer  of  1889  in  import- 
ing a  number  of  these  insects  from  Cuba  with  the  help  of  Professor 
Poey  of  Havana,  and  SeSor  Bonzon  of  Santiago  de  Cuba,  and,  after 
many  failures,  succeeded  in  getting  a  large  number  of  healthy  living 
specimens,  upon  which  photometric  and  thermal  observations  were 
made  at  the  Allegheny  Observatory.  The  total  radiant  heat  ffom  the 
light  of  one  of  these  insects  (heat  representing  waste)  was  compared 
with  that  transmitted  by  glass  from  the  nearly  non-luminous  Bunsen 
flame,  the  luminosity  from  which  was  very  much  fainter  than  that  from 
the  insect.    The  most  accurate  observations  prove  that  the  insect  light 


'  A  Manual  of  iDJurious  Insects  with  Methods  of  Prevention  and  Remedy  for  their 
attacks  to  Food  Crops,  Forest  Trees,  and  Fruit.  To  which  is  appended  a  short  In- 
troduction to  Entomology.  Compiled  by  Eleanor  A.  Ormerod,  F.  R.  Met.  Soc,  etc., 
London:  Simpkin,  Marshall,  Hamilton,  Kent  &  Co.,  1890. 

t  On  the  Cheapest  Form  of  Light,  from  studies  at  the  Allegheny  Observatory  by  S. 
P.  Langley  and  F.  W.  Very.  Authors'  extras  from  the  American  Journal  of  Science^ 
Vol.  XL,  August,  1890. 
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is  accompanied  by  approximately  one  four-hundredth  part  of  the  heat 
which  is  ordinarily  associated  with  the  radiation  of  flames  of  the  luminous 
quality  of  those  experimented  with.  Thus  Nature  produces  this  cheap- 
est light  at  about  one  four-hundredth  part  of  the  cost  of  the  energy 
which  is  expended  in  the  candle-flame,  and  at  but  an  insignificant 
fraction  of  the  cost  of  the  electric  light  which  is  the  most  economic  light 
which  has  yet  been  devised.  "  Finally,"  the  author  concludes,  "  there 
seems  to  be  no  reason  why  we  are  forbidden  to  hope  that  we  may  yet 
discover  a  method  (since  such  a  one  certainly  exists  and  is  in  use  on  a 
small  scale)  of  obtaining  an  enormously  greater  result  than  we  now  do 
from  our  present  ordinary  means  for  producing  light." 


Dr.  Curtice  on  the  Animal  Parasites  of  Sheep. — This  Department  has  re- 
cently issued  a  valuable  Treatise  on  the  Animal  Parasites  of  Sheep  by 
Dr.  Cooper  Curtice,  of  the  Bureau  of  Animal  Industry.  The  work  is 
interesting  from  an  entomological  stand-point  from  the  careful  studies 
which  it  contains  of  the  following  insects,  of  which  the  first-named  is 
perhaps  the  most  important  of  all  the  ovine  parasites  :  The  Sheep  Gad- 
fly {(Estrus ovisLiuQ.) ;  the  Sheep  Tick  or  Louse-fly  {Melophagus  ovinus 
Linn.);  the  Sheep  Louse  ( Trichodectes  sphcerocephalus  Nitzsch.);  Goat-lice 
( Trichodectes  limhatus  Gervais  and  T.  climax  Nitzsch.).  Though  not  true 
insects,  the  Acari  or  Itch  or  Scab  Insects  or  Mites,  of  which  three  spe- 
cies are  treated,  may  also  be  considered  as  belonging  to  the  domain  of 
the  entomologist.  The  species  parasitic  on  sheep  are  ISarcoptes  scahiei 
DeG.  var.  ovis^  which  causes  the  scab  of  the  head ;  Psoroptes  communis 
Fiirst.  var.  ovis,  which  causes  the  common  scab  ;  and  Choriopies  com- 
munis \  erh.  var.  ovis,  which  causes  the  foot-scab. 

Some  forty-four  pages  and  eight  plates  are  devoted  to  the  parasites 
named.  The  illustrations  are  excellent  and  very  accurate,  and  repre- 
sent, as  far  as  possible,  the  life-history  of  the  species.  The  three  plates 
devoted  to  (E.  bovis  are  especially  interesting  and  particularly  Plates 
II  and  III  which  represent  sections  of  the  head  of  a  sheep  with  the  Gad- 
fly larvae  in  situ  in  the  sinuses  and  cavities.  Through  the  courtesy  of 
Dr.  Curtice  we  had  the  opportunity  of  examining  the  specimens  from 
which  these  latter  plates  were  drawn  and  can  vouch  for  their  accuracy. 
Plate  I,  however,  is  more  or  less  inaccurate  in  its  delineation  of  the 
adult  of  (Estrus  ovis. 

The  work  deals  at  length,  also,  with  the  various  intestinal  and  lung 
parasites  of  the  sheep  and  will  be  of  great  practical  value  both  to  the 
sheep  raisers  and  to  veterinarians. 


Notes  on  Plant  Lice.— Bulletin,  Technical  Series,  Vol.  I,  No.  2,  Article 
V,  of  the  Ohio  Agricultural  Experiment  Station  contains  the  fourth 
of  Dr.  Clarence  M.  Weed's  papers  entitled  "  Contributions  to  a  Knowl- 
edge of  the  Life-history  of  certain  Little-known  Plant-lice  {Aphididce)," 
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The  paper  comprises  more  or  less  complete  notes  on  the  habits  and 
careful  descriptions  of  various  stages  of  the  Cherry  Plant-louse  {Myzus 
cerasi  L.),  Willow  Grove  Plant-louse  {Melanoxanthus  salicti  Harr.), 
Spotted  Willow  Plant-louse  {Melanoxanthus  salicis  L.),  White  Pine 
Plant-louse  {Lachnus  strobus  Fitch),  Toothed  Willow  Plant  louse  (Lack- 
nus  dentaUis  LeB.),  and  the  Scotch  Pine  Plant-louse  {Lachnus  pini  L.). 

Four  plates  of  drawings  bj'  Miss  Freda  Detmers,  Mr,  Weed's  assist- 
ant, accompany  the  article  and  illustrate  several  of  the  stages  of  the 
plant-lice  discussed.  All  publication  on  Aphidids  that  does  not  em- 
brace the  full  annual  life-cycle  must  needs  be  preliminary ;  but  such 
studies  as  the  above  are  most  useful  as  helping  to  final  results. 


The  Boll  Worm  Investigation.— By  resolution  of  Congress  the  Division 
has  been  instructed  to  conduct  an  investigation  upon  the  Cotton  Boll- 
worm  {Heliothis  armigera)  supplementary  to  that  which  was  summar- 
ized in  the  Fourth  Eeport  of  the  U.  S.  Entomological  Commission. 
Active  measures  have  been  taken  to  make  a  success  of  the  investiga- 
tion and  trained  agents  have  been  stationed  at  Holly  Springs,  Miss., 
College  Station,  Tex.,  Pine  Bluff,  Ark.,  and  Shreveport,  La.,  and  are 
carrying  on  a  course  of  observations  and  experiments. 


Diseases  of  Crops  and  their  Remedies.*— Dr.  O.  B.  GrifiQths  has  recently 
favored  us  with  a  copy  of  his  little  book  with  the  foregoing  title,  which 
forms  one  of  the  Bell's  (London)  Agricultural  Series,  and  is  designed, 
as  stated  on  the  title  page,  as  a  hand  book  of  economic  biology  for 
farmers  and  students.  It  gives  briefly  the  life-histories  of  the  principal 
insect  and  vegetable  foes  of  the  farm  together  with  means  to  prevent 
or  reduce  the  losses  arising  therefrom,  and  will  doubtless  beof  service  to 
the  English  farmers.  The  subject  matter  of  the  book  has  been  compiled 
from  various  sources  including,  on  insects,  the  publications  of  the  TJ. 
S.  Entomologist.  The  illustrations  are  copious  and  apparently  new,  but 
of  very  inferior  character. 


SOME  NEW  ICERYAS. 

It  is  a  peculiar  and  interesting  fact  that  while,  since  1878,  the  genus 
Icerya  has  been  known  only  by  its  two  species  /.  seychellarum  (Westw.) 
{=sacchari  Sign.)  and  I.  purchasi  Mask.,  the  present  season  should 
have  brought  to  light  no  less  than  four  additional  species.  The  enor- 
mous damage  done  by  I.  purchasi  in  South  Africa,  New  Zealand,  and 
particularly  in  California,  bids  fair  to  be  duplicated  by  that  which 
has  been  and  may  be  done  by  the  new  /.  cvgyptiaoum  (Doug.)  in  Egypt, 
while  the  probabilities  are  that  much  damage  may  be  expected  from 


London  :  George  Bell  &  Sons,  1890,  28.  Gd. 
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the  three  new  species  which  we  shall  here  characterize.  The  impor- 
tance of  the  matter  therefore  demands  that  the  species  shall  be  imme- 
diately described,  albeit  from  rather  insufficient  material,  and  all  known 
facts  at  once  placed  on  record. 


THE   ROSE   ICERYA. 
{Icerya  ruscB  Riley  and  Howard.) 

On  page  333  of  Vol.  II  of  In- 
sect Life  (No.  10,  April,  1890) 
we  published  a  short  note  on  this 
insect,  describing  briefly  the 
stages  which  we  possessed  and 
giving  it  the  MS.  name  of  Icerya 
rosce,  deferring  detailed  descrip- 
tion on  account  of  insufficient 
material.  All  the  specimens 
which  we  have  received  have 
been  sent  to  the  Department  by 
Passed  Assistant  Paymaster  H. 
E.  Smith,  U.  S.  Navy,  from  Key 
West,  Fla. 

The  original  specimens  were 
sent  March  24, 1890,  on  a  limb  of 
rose,  with  the  information  that 
the  rose  propagators  on  the  Key 
were  greatly  troubled  by  the 
pest,  which  causes  the  limbs  to 
dry  and  the  leaves  to  fall.  The 
second  sending  was  received  in  April,  and  Mr.  Smith  stated  in  his 
accompanying  letter  that,  while  the  rose-bushes  in  the  yard  from 
which  he  took  the  specimens  sent  had  been  infested  only  four  or  five 
months,  he  was  told  that  other  plants,  including  the  Sugar-apple,  Lime, 
and  Lemon,  had  been  visited  by  it  for  years.  The  weather  had  been 
unusually  dry  for  four  or  five  months  and  the  owner  of  the  bushes  was 
of  the  opinion  that  the  insect  did  not  aj^pear  until  the  drought  set  in. 

An  examination  of  the  specimens  received  shows  that  they  prefer- 
ably infest  the  stems  at  and  near  the  forks,  and  the  leaves  along  the 
midrib  on  the  under  side  (Fig.  6). 

We  have  called  this  insect  the  Kose  Icerya,  for  the  reasons  that  it  was 
sent  to  us  as  a  Rose  pest,  that  we  have  seen  it  on  no  other  plant,  and 
that  Mr.  Smith's  informants  were  possibly  in  error  in  their  statements 
as  to  its  infesting  other  plants,  as  several  other  scale  insects,  not  read- 
ily distinguishable  from  this  to  the  untrained  eye,  are  commonly  found 
in  Florida  on  the  plants  mentioned.  In  other  words,  the  only  plant 
which  we  know  it  to  infest  is  the  Rose. 


-Koae  twig  infested  by  Icerya  rosce,  natural 
size  (original). 
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The  following  fall  descriptions  of  the  stages  at  hand  include  and  are 
supplementary  to  the  few  diagnostic  characters  given  in  connection 

with  our  first  announce- 
ment. They  should  be 
compared  with  the  full 
descriptions  of  I.  pur- 
chasiin  the  report  of  the 
Entomologist,  Annual 
Report  U.  S.  Depart- 
ment of  Agriculture  for 
1886,  pp.  475-481. 

Icerya  rosse  Riley  and 
Howard. 

The  egg  (Fig.  7,  &).— The 
egg  is  ovoid,  smooth,  yel- 
lowish-red in  color,  and 
0.8™™  in  length. 

Newly-hatched  larva 
(Fig.  7,  a).— General  color, 
dull  red;  eyes,  antennae, 
legs,  and  hairs  dark  brown, 
nearly  black,  becoming 
gradually  m  nch  lighter  after 
prolonged  immersion  in  bal  - 
sam ;  apex  or  cornea  of  the 
eyes,  dark  red .  Eyes  large, 
projecting,  conical.  Anten- 
nae, six-jointed;  joint  1  very 
stout,  narrowest  at  tip,  in- 
ner side  very  convex;  joints 
2,  3,  and  4  subequal  in 
length;  joint  5  shorter,  all 
subcylindrical ;  joint  6  club- 
shaped,  a  little  longer  than 
3  and  4  together;  joints  1 
to  5  each  bear  a  pair  of 
long,  fine  hairs,  becoming  successively  longer  and  stouter ;  joint  6  bears  six  very  long, 
stout  hairs,  each  longer  than  the  entire  antenna,  and  each  arising  from  a  distinct 
tubercle,  and  about  six  shorter  hairs,  one  or  two  of  which  are  sometimes  quite  long. 
Body  oval,  broadest  across  the  mesothorax;  sparsely  covered  with  short  black  hairs, 
more  numerous  and  longer  on  the  three  last  joints.  The  whole  lateral  margin  is 
fringed  with  very  long  hairs,  each  arising  from  a  tubercle,  those  at  margins  of  abdo- 
men  differentiated  from  the  others  by  superior  size  and  length  and  greater  size  of 
tubercle.  There  are  nine  on  each  side  of  abdomen,  the  three  anal  ones  precisely  re- 
sembling those  found  in  the  corresponding  stage  of  /.  purcliasi.  The  six  anterior  ones 
have  a  characteristic  forward  arch,  and  their  tubercles  are  abruptly  bent  forward. 
The  three  anal  bristles  are  longer  than  the  others,  but  all  nine  seem  to  increase 
slightly  in  length  toward  the  end  of  the  body,  the  anal  ones  exceeding  the  body  in 
length.  The  legs,  tarsal  digitules,  secretory  pores,  and  mouth  parts  are  as  in  /.  ptir- 
chasi. 


T^G. 


-Icerya  rosce  .- 


nc'wl.v  liatched  larva  ;  b,  egg— greatly  en- 
larged (origiual). 
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Female  larva — Second  Stage(Fig.  8). — Stouter,  more  rounded  and  more  convexthau 
first  stage.  Color  red,  brownish  in  cen- 
ter, legs,  antenniB  and  hairs  dark  brown, 
nearly  black.  Antennae  almost  pre- 
cisely like  those  of  second  stage  of  /. 
purchasi ;  they  are  relatively  much 
shorter  than  in  the  newly-hatched 
larva  ;  joint  1  short  and  stout,  as  broad 
as  long;  joint  2  as  long  as  1  but  not 
quite  so  wide  ;  3  as  wide  as  2  and  twice 
as  long  ;  1,  2,  and  3  subcylindrical;  4 
and  5  short,  rounded,  each  shorter  than 
2 ;  joint  6  large,  as  long  as  2  and  3  to- 
gether, irregularly  ovate  in  shape  with 
a  slight  concavity  on  the  outside; 
hairs  much  shorter  than  in  first  stage. 
The  long  bristles  around  the  margin  of 
the  body  are  proportionately  shorter, 
those  of  the  thorax  quite  as  long  and 
stout  as  those  of  the  abdomen,  the  ab- 
dominal ones  having  also  lost  some- 
thing of  the  pronounced  upward  arch. 
The  cues  toward  the  anal  end,  insteatl 
of  being  longer  than  the  entire  body,  as 
in  the  first  stage,  are  about  one-third 
the  length  of  the  body.  The  hairs  on 
the  back  are  still  sparse,  but  the  secre- 
tory pores  are  scattered.  The  legs  are 
proportionately  shorter. 

Female  Larva— T/iir^f  Stage  (Figs.  9 
and  10  g  and  Ji). — In  this  stage  the  insect 
closely  resembles  /.  purchasi.  It  is  red- 
der in  color  and  not  so  hairy,  but  the  antennae  are  identical,  and  it  possesses  the  other 
characters,  except  that  the  secretory  pores  are 
sparser  and  it  does  not  bear  the  cylindrical  lipped 
pores  from  which  extrude  the  glassy  filaments 
which  become  so  prominent  in  this  stage  of  /. 
purchasi.  The  shape  is  broadly  elliptical,  moder- 
ately convex.  Antennje  nine-jointed;  joints 4  to 
8  suboqual  in  length  and  nearly  as  broad  as  long; 
2  and  3  broader  and  considerably  longer ;  9  as  long 
as  7  and  8,  together  but  not  broader.  The  lateral 
hairs  are  as  in  the  previous  stage,  but  relatively 
shorter,  and  many  other  lateral  hairs  have  grown 
out  to  an  equal  length.  The  white,  waxy  secre- 
tion is  dense  and  completely  covers  the  body,  the 
black  hairs  projecting  through  it  and  forming  a 
fringe  around  the  body.  The  secretion  first  makes 
its  appearance  in  tufts,  as  with  the  larvse  of  Cero- 
pJastes,  and  at  a  certain  stage  of  growth  after  the 
second  molt  will  be  noticed  a  median  row  of  five 
or  six  tufts,  a  subdorsal  row  of  four,  and  a  lateral 
row  of  one  to  each  lateral  segment  of  abdomen. 
In  molting  the  skin  splits  down  the  back  of  the 
head  and  thorax   and   the   adult   slowly  crawls 


Fig.  8. — Icerya  rosat :  c,  larva,  second  stage— greatly 
enlarged ;  d,  antenna  of  same— still  more  enlarged 
(original). 


e 

Fig.  9. — Icerya  rosce:  e,  larva,  third 
stage— greatly  enlarged  ;  /,  antenna 
of  same — still  more  enlarged  (original). 
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through  this  orifice.     A  very  great  number  ot  the  wax-covered  skins  of  this  stage 
occur  on  the  rose  twigs  and  leaves  sent  us. 


Fig.  10.— leery  a  rosce  .- 


J,  larva,  third  stage,  with  waxy  covering;  h,  same,  cast  skin  ;  i,  adult, immedi 
ately  after  molt— greatly  enlarged  (original). 


Adoi.t  FEMA-hE— Fourth  Stage  (Figs.  lOi,  and  11).— Similar  in  size  to  adultsof  I.  pur- 
chasi,  broadly  oval  in  shape  and  densely  covered  with  a  short  powdery  secretion 

which  forn?3  a  series  of  short 
O  close  plait?  ?round  the  mar- 

gin. The  waxy  secretion  has 
often  a  yellowish  tinge.  No 
distinctive  egg-sac  was  to  be 
found  with  any  of  the  speci- 
mens received,  and  it  is  prob- 
able that  such  is  not  formed. 
Removing  the  secretion,  the 
head  and  thorax  are  black, 
margined  with  red,  while 
the  dorsum  of  the  abdomen 
and  entire  under  side  of  the 
body  are  bright  red  ;  anten- 
nae, legs,  and  eyes  black. 
Surface  of  the  body  covered 
with  short  hairs,  lateral  mar- 
gin with  longer  hairs,  still 
longer  near  anal  end.  Di- 
visions of  segments  plainly 
marked,  especially  of  abdo- 
men, which  has  a  broad 
rounded  subdorsal  ridge.  On 
first  issuing  from  the  third 
stage  the  adult  is  only 
moderately  convex,  but  ad- 
vanced specimens  are  much 
swollen  and  appear  more 
naked.  The  antennae  are 
like  those  of  /.  purchasi. 


Fig.  M.—Icerya  rosce .  j,  pregnant? ,  side  view  ;  fc,  same,  ventral 
view— enlarged  ;  I,  tarsns  of  same ;  m,  antenna  of  same — still 
more  enlarged  (original). 
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Male  1.arva— Third  Stage  (Fig.  12,  n  and  j>).— The  male  larva  has  been  recognized 
only  in  this  stage.  It  corresponds  almost  exactly  with  that  of  /.  ptirchasi,  having  an 
elongate  form,  no  mouth  parts,  sparse  pubescence  and  secretion  and  nine-jointed 
antennae. 


7/y 

Fig.  12. — leerya  rosm:  ji,  male  larva,  third  stage;  o,  male  pupa — enlarged;  p,  antenna  of  n — still  more 
enlarged  (original). 

Male  pupa.  (Fig.  12,0.) — A  single  male  pupa  was  found.  It  agrees  closely  with 
that  of  /.  purchasi  except  that  the  coxae  are  elongate-ovoid  instead  of  rotund  and 
the  anal  segment  shows  a  terminal  cleft  rather  than  a  crescent  cut. 

THE  EGYPTIAN   ICERYA. 

{leerya  (egyptiacum,  Douglas) 

Cro88ot08oma  agypiiacum  Douglas,  Entomologtsfs  Monthly  Magazine,  second  series,  Vol. 
I,  1890,  pp.  79-81. 

It  will  be  remembered  that  in  the  double  number  of  Insect  Life  for 
January  and  February,  1890,  p.  256  (Vol.  II,  Nos.  7  and  8),  we  mentioned 
under  the  heading  "  An  Egyptian  Mealy  Bug  "  the  receipt  from  Mr.  D. 
Morris,  of  the  Royal  Kew  Gardens,  of  a  copy  of  a  letter  from  Mr.  E.  W. 
Blunfield,  of  Alexandria,  Egypt,  giving  an  account  of  a  scale  insect 
which  during  the  past  four  years  has  infested  the  gardens  of  Alexandria, 
killing  all  the  trees  and  causing  the  greatest  alarm.  It  was  said  to  have 
first  appearetl  upon  the  Banyan  tree,  soon  spreading  with  marvelous 
rapidity  to  many  other  plants.  The  statement  was  made  that "  a  breeze 
sends  the  cottony  pests  down  in  showers  in  all  directions." 

Specimens  were  referred  by  Mr.  Morris  to  Mr.  J.  W.  Douglas,  who 
in  the  Entomologists  Monthly  Magazine,  second  series,  Vol.  I,  pp.  79-81 
(March,  1890),  described  it  as  Crossotosoma  n.  g.  cegyptiacum  n.  sp. 

A  careful  study  of  Mr.  Douglas's  full  description  and  comparisons  with 
1.  purchasi  and  particularly  with  specimens  of  the  new  and  still  more 
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closely  related  species  on  Chrvsophyllum  from  Montserrat,  West  Indies, 
which  we  treat  next,  have  convinced  us  that  this  Egyptian  species 
is  in  reality  an  Icerya  and  that  therefore  the  new  genus  Grossotosoma 
is  a  synonym.  Mr.  Douglas  has  seen  only  the  adult  female  and  the 
newly  hatched  larvae  and  gives  as  his  generic  diagnosis  the  following: 
"Antennae  of  eleven  joints.  Eyes  not  facetted,  oval,  produced  in  the 
form  of  a  subconical  truncate  tube.  Eostrum  present.  Body  sur- 
rounded with  a  marginal  fringe  of  long  opaque  processes.  Anal  ring 
not  present.    Legs  simple."    Later  in  his  paper  he  says :  "  In  the  larva 


Fig.  IZ.— Icerya  agyptiacum :  a,  newly  hatched  larva;  6,  adult  female  form  below;   c,  same   form 
above— enlarged  ;  d,  antenna  of  same — still  more  enlarged.     (After  Douglas.) 

with  its  six  caudal  setae,  and  in  the  adult  9  with  eleven  joints  in 
the  antennae  there  are  suggestions  of  the  genus  Icerya,  but  the  forui 
of  the  joints  is  different  and  most  of  the  characters,  notably  the  unique 
structure  of  the  eye,  are  divergent,  as  also  they  are  variously  from  the 
other  genera  of  Monophloebidce  of  which  Guerinia  alone  has  similar  sub- 
pyriform  joints  in  the  antennae." 

All  of  the  points  of  difference  which  Mr.  Douglas  has  indicated  be- 
tween his  new  genus  and  Icerya  we  are  able  with  ,oue  exception  to 
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readily  reconcile  with  the  aid  of  our  very  abundant  material  in  the  latter 
genus.  The  eye  structure  to  which  he  gives  such  particular  weight  as 
a  distinguishing  character,  is  common  to  I.  piirchasi,  I.  sacchari,  and  I. 
roscB.  The  proportions  of  the  antennal  joints  are  identical  with  those  of 
Icerya,  and  the  "  subpyriform  "appearance  of  joints  4  to  10  is  one  which 
is  often  perceptible  in  I.  purchasi,  and,  in  fact,  is  much  as  we  have 
shown  it  at  Fig.  3a  of  Plate  II  of  our  Annual  Keport  for  1886.  The 
single  exception  to  the  similarity  of  characters  is  the  disposition  of  the 
waxy  secretion,  and  this  as  it  seems  to  us  is  a  matter  wholly  of  specific 
and  not  at  all  of  generic  importance.  In  Mr.  Douglas's  species  the  ovisac 
is  of  about  the  same  relative  size  as  that  of  I.  purchasi,  and  of  about 
the  same  shape.  "It  curves  under  the  abdomen  and  completely  covers 
the  underside  of  it,  closely  attached  thereto  at  the  edges,  forming  a 
capacious  receptacle,  quite  smooth  externally,  but  with  the  faintest  in- 
dication of  longitudinal  striae."  The  most  characteristic  features  of  the 
secretion  are  described  by  Mr.  Douglas  as  follows : 

In  the  first  stage  of  adultness  the  whole  smooth  surface  has  a  pellicle  of  white, 
waxen  matter  closely  adherent,  but  easily  detached,  and  often  more  or  less  easily 
rubbed  off;  eventually,  as  the  ovisac  is  developed,  exudation  of  waxen  and  cottony 
matter  obscures  the  segmentation.  At  first  there  is  a  narrow,  well-defined  marginal 
rim  all  round  the  body,  afterwards  there  is  a  flattened  area  exterior  to  this  ;  from 
just  below  it,  on  each  side  ot  the  abdomen,  is  a  projecting  fringe  of  seven  to  eight  dis- 
tinct, contiguous,  stout,  sinuate,  tapering,  waxen,  snow-white,  opaque,  fragile  pro- 
cesses, 3  to  5™™  long,  much  curved  round  at  the  pointed  ends,  ail  as  a  rule  tending 
downwards.  In  one  specimen  sheltered  within  a  curved  leaf,  a  similar  but  thicker, 
straighter,  obtuse,  upturned,  or  horizontal  appendage  also  proceeds  from  the  sides  of 
each  of  the  thoracic  segments,  and  two  from  the  head ;  the  latter  close  together,  the 
others  wide  apart.  This  is  the  most  perfect  example,  and  I  regard  it  as  typical  of  the 
species  ;  in  the  other  specimens  these  appendages,  which  are  very  fragile,  have  been 
more  or  less  broken  off  by  the  incidents  of  the  position  of  the  insects  on  loose  leaves 
during  transit. 

We  have  thus  given  Mr.  Douglas's  exact  description  of  the  arrange- 
ment of  the  secretion  for  tlie  purpose  of  comparing  it  with  the  next 
species  which  we  shall  consider,  and  we  reproduce  his  figures  for  the 
same  purpose.  Reverting  to  Mr.  Blunfield's  statement  that  "  a  breeze 
sends  the  cottony  pest  down  in  all  directions,"  it  is  at  once  evident  that 
it  is  these  fragile,  waxy  processes  which  are  thus  broken  off  and  fall, 
and  that  the  insects  themselves  are  not  so  dislodged. 

Pending  the  finding  and  comparison  of  the  males,  therefore,  we  shall 
be  obliged  to  consider  Orossotosoma  (egyptiacum  as  a  true  Icerya,  differ- 
ing from  I.  purckasi  chiefly  in  the  possession  of  the  long  waxy  processes. 

THE  MONTSERRAT   ICERYA. 
(Icerya  montserratensia  n.  sp.) 

Under  date  of  May  10, 1890,  we  were  written  to  by  the  Montserrat 
Company,  of  Birmingham,  England,  asking  that  specimens  of  Vedalia 
cardinalis  be  sent  to  the  attorney  of  their  company  at  Montserrat,  West 
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Indies,  for  the  purpose  of  exterminating  a  scale  insect  allied  to  Icerya 
purchasi,  which  had  made  its  appearance  upon  their  orchards  of  lime 
trees.  We  at  once  entered  into  correspondence  with  Mr.  H.  de  C. 
Hamilton,  the  attorney  in  question,  asking  for  specimens  of  the  insect 
in  order  to  ascertain  its  relationship  to  I.  purchafii  before  securing-  the 
sending  of  the  Vedalia,  as  experiments  both  in  this  country  and  New  Zea- 
land have  shown  us  that  the  latter  insect  is  probably  confined  strictly  to  I. 
pitrchasi  for  food.     It  will  feed  on  no  other  scale  insects  which liave  been 

offered  to  it,  although 
we  have  not  been  able 
to  test  it  with  other 
species  of  the  same 
genus  for  the  reason 
that  7.  seychellarum,  the 
only  other  congeneric 
species  known  up  to 
the  present  time,  seems 
to  be  confined  to  cer- 
tain islands  in  the  In- 
dian Ocean,  and  we 
have  never  seen  living 
specimens. 

Mr.  Hamilton 
promptly  sent  us  sev- 
eral species  of  OoccidaB 
on  the  twigs,  leaves, 
and  fruit  of  the  Lime, 
among  them  Chionaspis 
citri  Comst.  and  Mytil- 
aspis  citricola  Pack. 
The  new  insect,  how- 
ever, was  not  found 
upon  the  limes  in  the 
package,  but  upon 
certain  curious  costate 
leaves  which  Dr.  Vasey 
informs  us  are  those  of  some  species  of  Chrysophyllum,  but  whether  of 
the  common  Star  Apple  or  ot  some  ornamental  species  could  not  be 
decided  from  the  mildewed  specimens  received.  Later  letters  from 
Mr.  Hamilton  state  that  it  occurs  also  upon  the  cocoa  and  banana 
trees  and  other  forest  trees  in  the  vicinity  of  the  original  Ghrysophyl- 
lum.  Fpon  the  leaves  of  the  last  named  tree  it  was  clustered  most 
abundantly  upon  the  under  side  along  the  midrib.  The  leaves  were 
abundantly  covered  with  a  smut-fungus*,  particularly  upon  the  upper 

*  This  smut-fiingus  has  been  determined  by  Mr.  D.  G.  Fairchild,  of  the  Division  of 
Vegetable  Pathology,  as  Antennaria pannosa  Berkley., 


Fig.  14.— Icerya  montserratensis :  a,  newly  hatched  larva  ;  6,  egg- 
greatly  eularged  Coriglnal). 
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surfaces,  which  evidently  originated  in  the  honey-dew  also  abundantly 
covering  the  surface  where  it  had  evidently  collected  from  the  drop- 
pings from  the  insects  on  the  under  sides  of  higher  leaves. 


Fig.  15.— leerya  montserratengin  :    e,  larva,  second  stage :  d,  antenna  of  same ;  «,  larva  of  third  stage ; 
/,  antenna  of  same ;  c,  e,  enlarged  greatly  ;  d,f,  still  more  enlarged  (original). 

The  species  seems  closely  related  to  I.  wgyptiacum,  and  possesses  to 
a  certain  degree  the  same  peculiarities  in  the  arrangement  of  the  secre- 
tion. From  the  insufficient  material  at  hand  we  have  drawn  up  the 
following  partially  complete  description  : 

Icerya  montserratensis  n.  sp. 

Egg  (Fig.  14,  &).— Length  0.74™"!.  Narrow  oval  in  shape;  red  in  color;  without 
visible  markings. 

Newly  hatched  larva  (Fig.  14,  a). — Compared  with  corresponding  stage  of 
I.  roaoB  :  The  antennal  club  is  longer  in  proportion  to  the  other  joints,  equaling 
joints  3,  4,  and  5  together  in  length ;  the  hairs  upon  joint  5  are  longer  than  in  T. 
roacB:  those  upon  joint  6  are  identical.  The  six  anal  bristles  are  extremely  long  and 
stout,  while  those  on  the  sides  of  the  abdomen  are  of  less  than  half  their  diameter  at 
base  and  less  than  half  their  length  and  their  tubercles  lack  the  forward  bend  of 
those  of  /.  roscB.  They  are,  however,  much  longer  and  stouter  than  in  I.  purchasi. 
The  tubercles  of  the  head  bristles  are  very  pronounced  and  the  bristles  reach  beyond 
the  third  antennal  joint.  The  secretory  pores  are  abundant  and  are  not  arranged  in 
rows,  but  occur  all  over  the  dorsum.     In  other  respects  as  in  I.  rosce. 

Female  larva — Second  Stage  (Fig.  15,  c,  d). — Resembles  closely  the  second  stage  of 
/.  ros(B.  The  concavity  on  the  outer  side  of  the  club  of  the  antenna  is  more  pro- 
nounced, giving  the  tip  of  the  club  a  finger-like  appearance  ;  the  hairs  are  shorter 
and  sparser  and  the  longest  of  the  six  anal  bristles  is  only  one-fifth  the  length  of  the 
body  instead  of  one-third,  as  with  /.  roace. 
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Fig.  16.—Icerya  montserratensis :  g,  adult  female, 
from  below  great! j'  enlarged;  h,  autenna  of  same, 
still  more  enlarged  (original). 


Female  larva — Third  Stage  (Fig.  15,  e, /). — Closely  resembles  the  corresponding 

stage  in  I.  roace.  The  body  appears  slend- 
erer and  the  legs  stouter  in  the  specimens 
at  hand,  but  they  may  not  exactly  corre- 
spond in  age.  The  last  joint  of  the  anten- 
uie  is  longer,  equaling  8,  7,  and  half  of  6 
together  in  length ;  the  chitinous  band  at 
base  of  front  cox*  is  much  slenderer,  the 
tarsi  are  less  curved,  the  hairs  along  the 
margin  of  the  body  are  shorter  and  not  so 
dark  in  color,  and  the  antennae  are  lighter 
in  color,  while  the  mentura  and  rostrum 
are  hardlj'  differentiated  in  color.  The 
general  color  is  red  but  duller  than  in  I. 
ros(e.  Occasionally  joints  4  and  5  are  con- 
solidated, making  the  antennae  appear 
eight-jointed,  with  joint  4  nearly  equal  to 
3  in  length.  In  two  specimens  before  us 
this  occurs  in  the  antenna  of  the  left  side 
and  not  in  that  of  the  right,  and  in  another 
specimen  it  occurs  in  both  autennse.  In 
one  specimen  joints  4  and  5  and  joints  7 
and  8  are  consolidated  in  the  left  autenna, 
making  it  appear  seven-jointed,  while  in 
two  others  joints  4  and  5  appear  separated 
from  below  and  consolidated  from  above. 
The  secretion  is  very  abundant  and  pre- 

Bents  a  similar  tufted  appearance,  the  tufts  arranged  in  dorsal,  subdorsal,  and  lateral 

rows,  about  five  to  the 

dorsal  row,  six  to  each  ■ 

subdorsal,  nine  to  each 

lateral,  and  one  each  to 

head   and  anus.      The 

anal  tuft  early  begins  to 

exceed  all  the  others  in 

length,    and    by    this 

character     alone     this 

species  can  in  this  stage 

be  easily  distinguished 

from  I.  roace.     In  some 

of  our  specimens  iu  this 

stage  it  has  reached  a 

length  of  3™™  and  pro- 
jects directly  back- 
wards, doubtless  sup- 
ported by  the  long  and 

strong    anal     bristles. 

The  color  of  the  wax  is 

light  lemon  yellow. 
Adult  female  (Figs- 

16  and   17).  —  General 

color,  reddish  yellow  ; 

antennae  and  legs  black; 

broadly  oval  in  shape, 

somewhat  convex,  4™"" 

long  by  2.5"""  broad  ;  hairs  very  inconspicuous  and  sparse,  very  much  less  incon- 
spicuous around  the  lateral  margin  than  in  I.rosce;  sutures  of  segments  distinct ;  body 


Fig.  n.—Icerya  montserratensis  ■■  i,  leaf  of  Ghrysophyllum,  showing  the 
lice  ingitu,  natural  size  ;  j,  adult  female,  showing  egg  sac  and  appen- 
dages, three  times  natural  size  (original). 
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with  a  double  outline  from  above,  and  obtusely  serrate  around  lateral  margin  of  abdo- 
men. In  the  five  denuded  specimens  three  have  ten-jointed  antennae,  differing  thus 
from  any  other  Icerya.  In  the  two  remaining  specimens  joint  6  is  divided  into  two, 
giving  the  normal  number  of  eleven  joints  ;  in  one  antenna  of  one  specimen  the  di- 
vision is  only  faintly  indicated.  The  club  is  proportionately  considerably  longer 
than  in  /.  rosa,  equaling  the  three  preceding  joints  in  length.  Rostrum  plain; 
secretory  pores  extremtly  abundant,  particularly  under  the  lateral  edges  of  the 
abdomen  ;  no  indication  of  cylindrical  lipped  pores  or  of  the  glassy  filaments  seen 
in  I.  purchasi,  and  the  dorsal  honey-dew  pore  of  the  latter  species  is  also  apparently 
lacking,  although  the  insect  undoubtedly  secretes  honey-dew  as  previously  men- 
tioned. All  tarsi  one-half  the  length  of  their  respective  tibiie.  The  waxy  secretion 
is  pure  white  in  color  and  is  den.se  and  even  over  the  dorsal  surface  of  the  body, 
and  appears  to  be  arranged  in  an  irregular  double  row  of  tufts  around  the  border. 
Certain  of  these  tufts  grow  to  au  extraordinary  length,  particularly  one  which  springs 
from  near  the  head  and  another  arising  from  the  anal  end  of  the  body.  The  latter 
we  have  mentioned  in  our  description  of  the  third  stage.  Owing  to  the  long  journey 
and  insecure  packing  all  of  the  adults  in  our  possession  appear  somewhat  damaged, 
and  our  description  of  the  arrangement  of  the  secretion  is  doubtless  very  imperfect. 
In  one  specimen,  however,  this  anal  tuft  of  wax  reaches  a  length  of  over  20""™.  The 
ovisac  closely  resembles  that  of  /.  purchasi.  It  is  about  twice  the  length  of  the  body 
of  the  female  in  the  specimens  at  hand,  is  regularly  fluted,  and  about  fifteen  longi- 
tudinal flutings  are  visible.  The  body  of  the  female  does  not  appear  to  be  pushed 
up  80  much  by  the  growth  of  the  sac  as  is  the  case  with  I.  purchasi,  and  as  a  conse- 
quence the  sac  shows  a  tendency  to  turn  up  rather  than  down. 


palmer's  icerya. 

(  fcerya  palmeri  n.  sp.) 


.^ 


Fig.  IS.-^Icerya  palmer 


a,  cast  skins  of  larvse  ot  secoud  stage — greatly  enlarged;  6,  same  in  situ  oa 
grape  leaf— natural  size  (original). 


In  the  winter  of  1887-'88  Dr.  Edward  Palmer,  the  well-known  botan- 
ist, while  working  over  his  previous  suQimer's  collections  in  Washing- 
ton, handed  us  a  number  of  leaves  of  the  Muscat  of  Alexandria  grape- 
9974— No.  3 2 
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vine  which  he  had  collected  July  30,  1887,  at  San  Jos6  de  Guaymas, 
9  miles  north  of  Guaymas  proper,  Souora,  Mexico.  Along  the  main 
ribs,  principally  on  the  undersides  of  the  leaves,  were  fixed  many  white 
scale  insects  which  examination  showed  to  belong  to  a  new  species  of 
Icerya.  The  specimens  consisted  mainly  of  cast  skins  of  the  first  and 
second  stages,  and,  although  a  few  dry  and  shriveled  specimens  of  the 
lice  in  each  of  these  stages  were  found,  no  adults  or  larger  larvae  of 
either  sex  were  present. 

This  material  would,  under  other  circumstances,  seem  very  insuflS- 
cient  to  warrant  the  founding  of  a  new  species,  yet  the  characters  are 
fairly  good,  it  is  evidently  a  new  form,  and  the  great  economic  impor- 
tance of  the  genus  justifies  a  description,  however  incomplete,  in  this 
connection. 


Fig.  19. — Icerya  palme 


a,  newly  hatcbed  larva ;  /',  larva,  second  stai;e — greatly  enlarged ; 
of  b — .still  more  enlarged  (original). 


Icerya  palmeri  n.  sp. 

Newly  hatched  larva— /ursi  Stage  (Fig.  19,  a).— Color,  reddish  yellow.  The  pro- 
portions of  the  autennal  joints  are  as  iu  the  other  species,  except  that  the  club  is 
somewhat  louger  than  joints  4  and  5  together  and  has  a  large  swelling  at  base  fol- 
lowed by  a  constriction.  The  tarsi  are  long,  nearly  straight,  and  nearly  as  long  as 
their  tibia?;  the  chitinous  band  at  base  of  front  coxie  is  narrow.  The  six  anal  bris- 
tles are  very  long  and  stout — as  long  as  entire  body.  The  twelve  abdominal  bris- 
tles (six  each  side  above  anal  bristles)  are  only  one-third  as  long  as  anal  bristles; 
their  tubercles  project  at  right  angles  to  the  body  and  the  bristles  curve  gradually 
backward.  The  head  bristles  are  very  prominent,  particularly  tho  two  large  ones 
between  the  bases  of  the  antennae,  each  of  which  reaches  to  the  tip  of  the  fifth  anten- 
nal  joint.     The  secretory  pores  are  numerous  and  much  larger  than  in  the  corre- 
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spending  stage  of  any  other  species  of  the  genus;  they  have  no  special  arrangement, 
butaie  scattered  quite  thickly  over  the  dorsum  and  under  the  lateral  edges  of  the 
abdomen.  Even  iu  this  stage  the  waxy  secretion  is  quite  abundant,  although  no 
definite  arrangement  can  be  seen  iu  the  poor  specimens  at  hand. 

Female  larva — Second  Stage  (Fig.  19,  b,  c,  and  Fig.  18). — Color  reddish  yellow ;  legs, 
antennae,  and  eyes  brown,  hairs  yellow.  Body  stout,  slightly  concave.  Antennae  six- 
jointed  ;  proportions  of  joints  as  in  I.  rosce  except  that  joint  3  is  considerably  less  than 
twice  as  long  as  joint  2,  and  5  and  6  are  somewhat  stouter,  while  in  the  unsatisfac- 
tory specimens  at  hand  the  club  does  not  seem  to  be  concave  on  the  outside.  This 
last  point  can  not  be  determined  accurately  without  fresher  material.  The  anal 
bristles  are  one-sixth  the  length  of  the  body,  and  the  other  bristles  are  of  insig- 
nificant length  except  four  on  the  front  which  are  as  long  as  the  antennae.  The  tarsi 
are  more  curved  than  in  the  first  stage  and  are  about  two-thirds  the  length  of  their 
tibiae.  As  in  the  first  stage  the  secretory"  pores  are  large  and  very  abundant. 
The  waxy  secretion  is  very  abundant.  In  the  smaller  specimens  a  dorsal  and 
two  sublateral  rows  of  tufts  are  noticeable  as  well  as  a  row  around  the  margin  of 
the  body.  In  larger  specimens,  however,  the  dorsal  and  sublateral  rows  are  lost 
and  the  secretion  seems  to  form  a  more  or  less  even  coating  over  the  surface  of 
the  body.  The  circumferential  row  remains  distinct,  however,  and  contains  about 
thirty-five  short,  more  or  less  distinct,  tufts  which  are  more  readily  distinguish- 
able towards  the  anal  end  of  the  body.  The  wax  is  pure  white,  as  also  in  the 
first  stage,  while  in  the  corresponding  stages  of  /.  roace^  and  /.  moniserratensis  it  is 
yellow,  which  color  persists  tp  the  adult  stage  in  /.  seychellarum. 

PARASITE. 

Within  one  of  the  mounted  individuals  of  the  second  stage  is  to  be 
plainly  seen  the  puparium  of  a  Dipteron  apparently  of  the  family 
Phuridce. 

CATALOGUE   OF   THE   SPECIES   OF   ICERYA. 

Genus  ICERYA. 

V.  Signoret,  Annales  de  la  Societe  Entomologique  de  France,  1875,  pp. 
351-352. 

Icerya  seychellarum  West  wood. 

J.  O.  Westwood,  Gardeners^  Chronicle,  1855,  p.  830. 
Syn.  Icerya  sacchari  Signoret. 
V.  Signoret,  loc.  cit. 

Habitat :  Madeira,  Seychelles  Islands,  Kodriguez  Island.  Food 
plants  :  Sugar  Cane,  Palms. 

Icerya  purchasi  Maskell. 

W.  M.  Maskell,  Transactions  and  Proceedings  of  the  Neiv  Zealand  In- 
stitute, 1878,  p.  220. 

Habitat :  Australia,  South  Africa,  New  Zealand,  California,  Mexico. 
Food  plants:  Almost  all  plants,  principally  the  Acacias  and  Citrus  trees. 

Icerya  aegyptiacum  (Douglas). 

Syn.  Grossotosoma  cegyptiacum  Douglas. 

J.  W.  Douglas,  Entomologists''  Monthly  Magazine,  1890,  pp.  79-81. 

Habitat:  Cairo,  Egypt.     Food  plants:  Ficus  spp. 
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Icerya  rosae  Riley  and  Howard. 

Riley  aod  Howard,  Insect  Life,  Vol.  II,  p.  333  (April,  1890). 
Habitat :  Key  West,  Fla.     Food  plants  :  Rose,  Sugar  Apple  (?),  Lime 
(?),  Lemou  (?). 

Icerya  montserratensis  Riley  and  Howard. 

Riley  and  Howard,  Insect  Life,  Vol.  Ill,  pp.  99-103. 
Habitat :  Montserrat,  W.  I.     Food  plants  :  Chrysophyllum  sp.,  Cocoa 
Palm,  Baoana. 

Icerya  palmeri  Riley  and  Howard. 

Riley  and  Howard,  Insect  Life,  Vol.  Ill,  pp.  103-105. 
Habitat:  Sonora,  Mexico.     Food  plants:  Grape. 

SYNOPTICAL   KEY  TO   SPECIES. 

Newly  Hatched  Larvae. 

Six  lateral  bristles  on  borders  of  abdomen  anterior  to  anal  bristles  not  especially 
longer  than  other  lateral  hairs. 
Two  especially  long  hairs  on  antennal  club,  last  segment  of  abdomen  with  a 

rounded  median  emargination. ...: /.  a'gyptiacum  (Douglas). 

Four  especially  long  hairs  on  antennal   club,  last  segment  of  abdomen  not 

emarginate 1.  purchaai  Maskell. 

Antennal  club  with  very  many  long  hairs,  of  which  five  are  especially  long. 

/.  seychellarum  (Westwood). 
Six  lateral  abdominal  bristles  anterior  to  anal  bristles,  strongly  differentiated  from 
other  lateral  hairs. 
These  lateral  bristles  nearly  as  long  as  anal  bristles,  their  tubercles  directed  for- 
ward, and  the  bristles  having  a  very  pronounced  forward  arch. 

/.  rosea  Riley  &  Howard. 
The  six  lateral  bristles  less  than  half  as  long  as  the  anal  bristles,  slightly  arched 
forward,  their  tubercles  issuing  nearly  at  right  angles  to  the  abdomen. 
Antennal  club  with  a  large  swelling  at  base,  followed  by  a  marked  constric- 
tion   I.  palmeri  Riley  &  Howard. 

Antennal  club  without  especial  basal  enlargement  and  without  constriction. 

I.  montserratensia  Riley  &  Howard. 

Adult  Females.* 

Body  furnished  with  many  very  long,  glassy,  brittle  filaments,  each  arising  from  a 
cylindrical  lipped  pore. 

Egg-sac  with  strong  longitudinal  flutings I.  purchasi  Maskell. 

Egg-sac  smooth I.  seychellarum  (Westwood). 

Body  without  such  glassy  filaments. 

Border  of  body  with  a  variable  number  of  long  curly  tufts  of  wax. 

Egg-sac  with  strong  longitudinal  fluting  ..I.  montserratensis  Riley  &,  Howard. 

Egg-sac  with  faint  longitudinal  flutings /.  cegyptiacum  (Douglas). 

Border  of  body  with  no  long,  curly  waxy  tufts. 

Egg-sac  not  formed I.  rosce  Riley  &,  Howard. 

*  I.  palmeri  is  not  included  in  this  table,  as  the  adult  is  not  yet  known. 
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TEACHING   ENTOMOLOGY.* 

By  Prof.  A.  J.  Cook,  Agricultural  College,  Michigan. 

Ladies  and  gentlemen  of  the  Entomological  Club,  I  congratulate  you 
that  another  year  has  passed,  and  our  number  has  not  been  broken  in 
upon  by  death.  While  our  ranks  have  been  much  enlarged,  no  one 
has  been  called  to  that  "  undiscovered  country  from  whose  bourne  no 
traveler  returns." 

I  also  congratulate  you  upon  the  great  increment  in  our  force  of  work- 
ing entomologists.  I  tbink  I  may  say,  with  no  fear  of  contradiction,  that 
no  year  in  the  history  of  America  has  been  so  remarkable  in  this  respect 
as  has  the  last.  This  is  a  cause  for  special  felicitation  not  only  to  en- 
tomologists, but  to  all  our  people.  Ours  is  a  tremendous  country — by 
ours  I  include,  of  course,  our  Canadian  brothers,  for  we  as  scientists 
know  no  line  of  separation — and  to  spy  out  the  entire  land  needs  an 
army  of  workers  or  observers,  all  trained  to  keen  sight  and  ready  ap- 
prehension. But  more  than  this  the  magnitude  of  our  country  is  fully 
equaled  by  the  magnitude  of  the  insect  hosts,  and  to  know  all  of  these? 
with  their  full  life  history,  requires  an  in  calculable  amount  of  closest 
research.  But  our  business  economy  demands  this  for  all  our  species, 
for  so  wonderful  is  the  balance  of  nature,  so  close  the  relations  of  all 
species  of  life,  that  really  we  may  hardly  divide  insects  into  those  im- 
portant and  those  unimportant  in  our  agricultural  econom3^  All  are 
important;  and  so  from  an  economic,  no  less  than  a  scientific,  stand- 
point it  is  desirable  that  all  such  research  be  widely  encouraged.  And 
it  is  a  most  hopeful  omen — the  rapid  increase  of  earnest  and  trained 
workers. 

I  shall  not  in  this  address  occupy  time  to  give  the  peculiarities  of  the 
season  in  respect  to  insects,  nor  yet  call  attention  to  the  interesting  dis- 
coveries, like  the  importation  of  the  Vedalia  cardinalis.  All  these  will 
be  brought  out  in  papers  and  discussions.  I  must,  however,  refer  to  the 
new  association  for  the  advancement  of  economic  entomology,  which 
was  organized  at  Toronto  a  year  ago,  and  which  held  its  first  meeting 
in  Washington  last  November.  This  meeting,  under  the  presidency  of 
Dr.  Riley,  was  a  valuable  one,  and  that  society  promises  much  for  the , 
science  of  entomology,  as  well  as  for  its  economic  development.  It  is 
also  a  matter  of  much  interest  that  a  new  paper,  Entomological  News, 
is  started  at  that  great  center  of  entomology,  Philadelphia,  which  will 
also  do  much  every  way  for  our  science.  This,  with  the  very  excellent 
periodical.  Insect  Life,  published  by  the  Entomological  Division  of 
the  Department  of  Agriculture,  can  but  give  new  impetus  to  entomo- 
logical research.     Supplementary  to  these  we  have  an  addition  to  Pro 

"Presidential  address  delivered  at  the  meeting  of  the  Entomological  Clnb  of  the 
A.  A.  A.  S.  at  Indianapolis,  August  20,  1890. 
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fessor  Comstock's  admirable  work,  which,  wheu  completed,  will  form  a 
most  valuable  adjunct  in  the  development  of  entomology.  If  we  may 
judge  from  what  we  already  have,  this  will  be  invaluable  in  every  en- 
tomological laboratory. 

When  the  Society  of  Economic  Entomologists  was  organized  a  year 
ago,  it  was  remarked  by  one  of  our  lirst  entomologists,  that  that  move 
sounded  the  knell  of  this  club.  I  then  remarked  that  such  ought  not 
to  be  the  case.  That  society  is  to  be  composed  of  only  those  interested 
in  economic  entomology,  and  of  course  will  only  put  emphasis  in  the 
direction  of  the  practical  aspects  of  the  science.  There  will  always  be 
in  attendance  at  the  meetings  of  the  Association  for  the  Advancement 
of  Science,  more  or  less  entomologists.  It  will  certainly  be  valuable 
every  way  for  such  to  meet.  These  will  be  entomologists  in  a  wider 
sense,  and  so  will  include  those  interested  in  practical  entomology  and 
also  in  the  science  without  relation  to  utility.  The  club  then  may  well 
continue.  I  believe  it  will  live  and  thrive  and  will  be  most  helpful  to 
entomologists  and  to  our  science.  While  the  other  association  will 
discuss  economic  questions  this  club  will  place  no  limit  on  either  its 
discussions  or  its  membership,  only  so  far  as  entomology  shall  be  its 
aim  and  purpose.  No  one  doubts  but  that  he  who  has  a  thorough  train- 
ing in  the  science  of  entomology  will  be  far  better  prepared  for  prac- 
tical work,  and  so  there  can  be  only  the  most  cordial  relation  between 
the  Association  of  Economic  Entomologists  and  this  club ;  indeed,  many 
of  our  most  active  entomologists  will  be  members  of  both. 

I  have  already  stated  the  truism,  that  he  only  can  do  the  best  prac- 
tical work  in  entomology  who  is  thoroughly  well  grounded  in  the  gen- 
eral science  of  entomology.  As  we  now  have  a  great  call  for  entomol- 
ogists in  our  experimental  stations,  agricultural  colleges,  and  as  State 
entomologists ;  not  to  speak  of  the  fact  that  every  farmer  and  fruit- 
grower would  be  more  successful  if  he  were  well  informed  in  this 
science ;  it  goes  without  saying,  that  somewhere  there  should  be  in 
training,  men  for  just  such  work.  It  seems  to  me  that  it  needs  no  argu- 
ment to  show  that  our  agricultural  colleges  are  just  the  places  where 
this  training  should  be  given.  They  were  founded  to  teach  those  sub- 
jects which  would  be  most  serviceable  on  the  farm.  Entomology  is  one 
of  the  chief  of  these.  Thus  it  follows  that  every  student  of  agriculture 
should  have  a  thorough  course  in  this  science,  with  the  practical  aspect 
of  the  subject  kept  in  the  foreground.  In  thus  presenting  this  science 
to  large  classes — I  have  from  thirty  to  forty  each  year  who  study  this 
subject  in  the  course — the  teacher  will  find  some  in  each  class  who  are 
specially  fitted  to  succeed.  They  enjoy  the  study,  and  work  most  ear- 
nestly, just  for  the  love  of  the  pursuit.  They  have  quick  observation  and 
are  very  accurate  and  honest  in  all  their  work.  It  needs  no  prophet  to 
bespeak  success  in  this  field  for  such  students.  Our  agricultural  col- 
leges then  are  just  the  places  to  discover  the  men  who  have  great  pos- 
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sibilities  ia  tbis  direction,  just  the  places  to  give  the  training  that  shall 
best  fit  men  to  do  the  most  valuable  work. 

It  will  be  my  purpose,  then,  in  the  remainder  of  this  address  to  describe 
the  equipment  for  such  work  and  to  explain  the  method  which  I  believe 
will  give  the  best  results. 

Of  first  importance  is  a  good  library.  This  should  contain  all  the 
standard  works,  periodicals,  and  monographs,  so  that  a  student  who 
may  decide  to  study  any  insect  or  genus  may  find  what  has  been  written 
upon  the  subject.  Of  course  this  can  not  be  had  at  once,  but  it  is  so 
essential  that  no  eftort  should  be  spared  to  build  up  a  complete  ento- 
mological library  at  the  earliest  possible  moment.  True,  the  scientist 
should  study  things,  not  books,  but  he  will  find  a  wise  use  of  books 
most  helpful  in  his  study. 

Next  to  a  library,  such  colleges  should  have  good  collections,  which 
indeed  are  often  of  more  value  than  the  library.  A  small  show  col- 
lection illustrating  the  families  and  orders,  and  the  several  stages  of 
the  most  injurious  species  of  the  place,  as  well  as  the  groups  of  bene- 
ficial species  should  be  open  to  the  public.  This  will  be  studied  and 
appreciated  by  the  practical  farmer,  who,  as  he  visits  the  college,  will 
find  it  helpful,  and  will  also  interest  and  stimulate  the  under-class  men 
who  will  thus  have  their  attention  called  towards  insects  before  they 
commence  the  regular  study,  which  will  not  occur  till  they  are  well 
along  in  the  course.  Drawing,  botany,  microscopy,  and  French  and 
German,  if  thoroughly  understood,  will  be  great  aids  to  the  student  who 
commences  the  study  of  entomology.  Thus  this  study  will  come  late 
in  the  course,  and  the  show  collection  will  be  whetting  the  appetite  of 
the  under-class  men  from  the  time  they  enter  college,  until  they  com- 
mence this  study. 

I  would  also  have  what  I  call  the  student  collection.  This  is  a  pretty 
full  collection  from  the  locality  of  the  college.  This  I  would  hang  up 
on  the  wall  in  the  lecture  room,  which  I  would  have  dark  except  when 
in  use,  so  as  to  preserve  the  color  of  the  specimens.  I  would  have  this 
in  rather  small  cases  with  glass  in  front  and  also  back,  where  it  is  de- 
sirable, as  in  case  of  diurnals,  to  study  both  under  and  upper  sides  of 
the  wings.  This  collection  should  show  at  least  types  of  each  group  in 
all  stages  from  egg  to  imago,  as  well  as  nests,  cocoons,  etc.  This  is  an 
object  lesson,  even  before  the  student  is  even  ready  for  use,  by  the 
teacher  to  illustrate  his  lecture,  and  is  at  the  disposal  of  the  students 
in  naming  their  own  collections  or  in  closer  study  of  any  group.  It 
seems  to  me  such  a  collection  should  be  in  every  college.  Lastly,  I 
would  have  a  laboratory  collection,  which  should  be  a  biological  collec- 
tion, and  the  fuller  the  better.  This  is  in  large,  tight  glass-faced  draw- 
ers. I  use  the  Harvard  case.  This  is  for  use  of  the  teacher  and  post- 
graduates who  desire  to  study  further  in  this  science.  It  is  too  valua- 
ble for  general  use  by  the  students,  or  to  be  kept  to  satisfy  general 
^juriosity. 
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THE   COURSE   OF   STUDY. 

As  I  have  before  remarked,  before  the  student  commences  the  study 
of  insects,  he  should  have  had  a  good  course  in  free-hand  drawing, 
should  have  had  instruction  rn  the  use  of  the  microscope,  and  in  pre- 
paring microscopic  specimens  and  slides,  and  if  he  has  a  ready  use  of 
German  and  French  it  will  be  very  helpful  to  him  in  his  study.  It  is 
also  desirable  that  the  student  should  have  had  a  good  course  in 
botany.  The  students  at  our  college  have  had  three  terms  of  botany, 
one  devoted  entirely  to  microscopic  botany,  before  they  commence  the 
study  of  entomology.  I  consider  this  very  valuable  preparatory  work. 
Entomology  is  very  close,  precise  work,  and  the  lal>oratory  work,  if 
carried  on  for  a  less  space  than  three  hours  at  a  time,  is  not  satisfac- 
tory. But  three  hours  of  such  close  work  is  very  wearying  unless  the 
student  has  had  a  fitting  preparation.  Thus  I  am  pleased  that  our 
students  have  had  vertebrate  dissection,  with  human  and  comparative 
anatomy  and  physiology,  before  they  commence  entomology.  I  know 
this  seems  the  reverse  of  the  natural  method,  as  nature  proceeds  from 
lower  to  higher ;  but  vertebrate  dissection  is  lighter  and  less  trying  to 
eye  and  brain  than  is  the  study  of  insect  anatomy  ;  thus  I  am  pleased 
to  have  anatomy  and  physiology  of  vertebrates  precede  that  of  the 
arthropoda  in  our  course. 

In  our  college,  the  student  attends  a  course  of  sixty  lectures  on  the 
anatomy  and  physiology  of  insects,  systematic  entomology,  and  the  eco- 
nomic bearing  of  the  subject.  These  lectures  are  illustrated  by  use  of 
models,  the  students' collection  of  insects,  already  referred  to,  by  micro- 
scopic preparations,  mostly  prepared  at  the  college,  and  elaborate  charts 
and  drawings  also  prepared  specially  for  our  use.  In  connection  with 
this  course  there  are  thirty-six  hours  of  laboratory  work.  Each  student 
works  three  hours  one  day  each  week  for  twelve  weeks.  In  this  time, 
they  are  able  to  study  the  internal  anatomy,  and  to  examine  carefullj'^ 
and  accurately  one  insect  of  each  order.  In  connection  with  this,  sev- 
eral insects  are  traced  to  the  genus  by  such  keys  as  Lecoute  &  Horn, 
Cresson,  Williston,  etc. 

Besides  the  above,  each  student  makes  a  collection  of  from  ten  to 
twenty-five  insects  of  each  order,  all  neatly  put  up,  with  date  and  locality 
label,each  order  by  itself,  and  all  labeled  as  far  as  time  will  permit. 
Many  students  succeed  in  naming  a  large  number  of  their  specimens. 
Each  student  is  also  required  to  mount  insects  in  all  the  approved 
ways.  Small  insects  are  mounted  on  triangular  pieces  of  card-board,  on 
rectangles  of  cork,  with  silver  wires,  while  the  larva?  are  put  up  in  vials 
of  alcohol  with  rubber  corks,  and  also  prepared  by  eviscerating,  and 
drying  while  distended  with  air,  in  a  heated  oven. 

The  students  are  also  encouraged  to  prepare  biological  collections  in 
which  they  preserve  the  eggs,  larvae  after  each  molt,  pupa,  cocoon, 
and  imago  of  both  sexes,  and  of  various  sizes,  and  the  several  varia- 


Ill 

tious.  Some  of  our  most  enthusiastic  students  work  out  several  such 
life  histories,  describing  not  only  the  separate  stages,  but  the  several 
parasites  that  work  to  destroy  the  insects.  I  regard  this  work  as  very 
valuable.  It  is  excellent  discipline  for  the  mind  and  observation,  gives 
accurate  information  of  the  most  interesting  kiud,  and  arouses  enthusi- 
asm for  the  study  as  nothing  else  can.  It  is  such  work  as  this  that  will 
tell  for  the  future  of  entomological  research,  that  will  make  entomolo- 
gists that  will  honor  alike  the  fields  of  pure  and  applied  entomology. 

But  such  study  ought  not  and  will  not  stop  here.  Post  graduates 
will  avail  themselves  of  the  opportunities  which  such  laboratories  offer. 
Last  winter,  daring  our  long  vacation — ours  is  an  agricultural  college, 
and  our  vacations  must  needs  occur  in  winter,  when  farm  operations 
are  largely  at  a  stand-still — I  had  ten  special  students  of  entomology 
in  my  laboratory,  one  from  South  Dakota,  one  from  Indiana,  one  from 
Ohio,  one  from  Japan,  one  from  Wisconsin,  and  the  others  from  our 
own  State.  Nearly  all  were  college  graduates.  Six  special  students, 
all  graduates  from  colleges,  have  spent  the  year  in  my  laboratory  in 
special  entomological  study  as  post-graduate  students.  It  seems  to 
me  that  such  are  the  young  men  that  are  going  to  develop  the  entomol- 
ogy of  our  country.  They  are  the  young  men  that  can  and  will  do 
grand  work  in  our  colleges  and  experimental  stations. 

These  young  men  each  take  some  special  family  or  genus  of  insects, 
to  which  they  give  the  major  part  of  their  time  and  study.  They  col- 
lect in  all  orders  and  give  special  attention  to  biological  work,  tracing 
the  life  history  of  insects,  identifying  the  specimens  they  capture  as  far 
as  possible,  and  try  to  become  familiar  with  entomological  literature,  so 
far  as  they  are  able.  These  students  are  mutually  helpful  to  each 
other,  as  the  laboratory  may  be  said  to  be  a  sort  of  perpetual  natural 
history,  or,  more  accurately,  entomological  society.  Thus  these  stu- 
dents become  familiar  with  the  general  laboratory  work;  indeed  they 
each  become  a  factor  in  some  degree  of  carrying  that  work  forward. 

Here  I  will  close  by  explaining  briefly  our  method  of  laboratory 
work,  which  differs  in  some  degree  from  the  admirable  plan  which 
Professor  Forbes  explained  at  the  Washington  meeting  of  Economic 
Entomologists  last  l!^  ovember. 

Our  labels  give  in  compact  space  locality,  date,  accession,  and  species 
number.  The  accession  number  agrees  with  a  number — serial  number — 
in  our  accession  catalogue  for  the  special  year.  Thus  Ac.  400  shows 
that  the  insect  or  insects  bearing  that  label  were  the  four  hundredth 
collected  during  that  season.  The  Sp.  number  is  given  as  the  insect 
is  determined  and  is  the  number  of  the  insect  in  the  catalogue  which 
we  use.  Thus  Sp.  25  is  Cicindela  purpurea,  as  that  beetle  is  numbered 
25  in  Henshaw's  catalogue  of  Coleoptera.  In  case  the  catalogue  is  not 
numbered,  as  is  the  case  with  Cresson's  list  of  Hymenoptera,  then  we 
number  it.  We  have  a  column  in  our  accession  catalogue  for  date, 
collector,  person  who  named  specimen,  and  also  for  remarks.    This  last 
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column  is  wide,  and  in  it  we  can  usually  write  all  necessary  informa- 
tion which  we  received  in  the  collecting.  If  we  are  experimeutiug  with 
or  studying  the  insect  our  notes  are  kept  on  cards.  These  are  num- 
bered to  agree  with  accession  catalogue  and  are  kept  in  serial  order 
until  we  know  the  species,  when  we  add  species  number  as  well.  We 
now  index  the  card  and  place  it  in  its  correct  alphabetical  position  in 
our  card  collection.  Thus  we  can  very  easily  find  our  notes  on  any 
specimen,  either  by  accession  number  or  by  the  name  of  the  species. 
This  plan  works  well,  and  it  seems  to  me  is  very  economical  in  respect 
to  time.  Of  course  our  students  all  see  this  scheme  and  become  famil- 
iar with  its  workings. 


ARMY  WORM  NOTES. 

By  F.  M.  Webster. 

The  season  of  1890  was  not  noted  in  Indiana  for  any  considerable  ap- 
pearance of  this  pest,  except  in  the  extreme  southern  portion  of  the 
State.  In  Point  Township,  Posey  County,  a  very  serious  invasion  oc- 
curred on  the  farm  of  Mr.  F.  W.  Nolte,  whereby  150  acres  of  promising 
meadow  was  totally  destroyed,  not  a  pound  of  hay  being  obtained  from 
the  entire  area.  This  meadow  and  adjacent  cultivated  lands  were  sit- 
uated on  second  bottom  of  the  Ohio  River,  and  all  were  overflowed  dur- 
ing March,  the  overflow  remaining  long  enough  to  destroy  the  young 
wheat. 

Very  small,  young  worms  were  noticed  in  great  numbers  in  the 
meadow  on  May  2,  but  the  magnitude  of  the  outbreak  did  not  become 
apparent  until  some  days  after.  By  June  7  the  worms  had  done  their 
work  and  generally  disappeared,  leaving  what  was  a  few  weeks  before 
a  fine  field  of  thrifty  growing  timothy  just  coming  into  head,  as  bare  as 
a  stubble-field,  except  an  occasional  clump  of  red  clover.  While  the 
young  worms  were  observed  generally  throughout  this  meadow,  the 
appearance  of  the  place  on  June  14  indicated  that  their  course  had 
invariably  been  from  the  Ohio  River,  in  precisely  the  same  direction 
that  a  similar  invasion  is  said  to  have  taken  in  1881. 

On  June  14,  both  pupae  and  adults  were  found  in  considerable  num- 
bers, while  parasites  were  literally  swarming.  These  were  chiefly  Ne- 
morcealeucanioe,  and  in  several  instances  they  were  in  turn  being  destroyed 
by  a  spider,  Oxyopes  scalaris.  The  ravaged  meadow  was  of  two  years' 
standing,  other  fields  of  one  year's  standing,  situated  near  by  were  in- 
jured; but  the  destruction  was  not  so  complete,  though  a  field  of  young 
corn,  situated  in  the  path  of  the  advancing  hosts  was  eaten  to  the 
ground. 

While  there  is  good  evidence  that  the  adult  moths  may  oviposit  in 
fields  of  small  grain  in  spring,  the  fact  of  their  ovipositing  in  fields  of 
joung  corn  seems  not  to  have  been  recorded.     From  the  4th  to  28th  of 
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Juue,  1888,  about  La  Fayette,  Ind.,  we  frequently  observed  the  larvae 
varying  in  length  from  one-half  to  three  fourths  of  an  inch,  depredating 
on  the  plants,  in  the  midst  of  quite  extensive  corn  fields,  from  50  to 
100  yards  from  the  margins.  With  a  single  exception,  the  fields 
in  which  these  worms  were  found  had  been  cultivated  for  a  num- 
ber of  years,  and  in  all,  the  present  crop  was  being  continually  worked 
with  plows,  thereby  precluding  thepossibility  of  the  larvae  having  origi- 
nated outside  of  these  fields,  and,  except  corn,  there  was  nothing  else 
to  tempt  the  parent  moth  to  deposit  her  eggs.  The  smaller  larvae  were 
frequently  attacked  by  a  species  of  Microplitis,  which  Dr.  Riley  found 
to  be  similar  to,  but  specifically  different  from  that  mentioned  in  the 
third  report  of  United  States  Entomological  Commission,  p.  127.  A 
peculiarity  of  this  parasite  was  that  after  leaving  its  host,  it  usually 
constructed  its  cocoon  under  the  body  of  the  latter,  after  the  manner  of 
Perilitus  americanus,  which  similarly  attacks  Megilla  maculata.  In  this 
case,  however,  the  body  of  the  host  was  not  so  fastened  as  to  form  a  pro- 
tection, as  iu  the  case  of  Megilla. 
August  12, 1890. 


AN  EXPERIENCE  WITH  ROSE  BUGS.* 

By  Prof.  J.  B.  Smith,  New  Brunawick,  N.J. 

The  rose-bug,  or,  more  correctly,  rose-chafer,  was  known  as  a  difficult 
subject  to  Harris  and  Fitch  and  the  entomologists  of  their  day.  They 
gave  us  a  fair  life-history  of  the  insect,  to  which  Dr.  Riley  has  quite  re- 
cently added  a  good  description  of  the  larva,  with  figures,  as  well  as 
some  further  biological  notes.  Each  of  these  authors  seems  to  have 
been  fully  aware  of  the  difficulty  of  dealing  with  the  insect,  and  the 
recommendations  as  to  remedies  are  vague  and  unsatisfactory.  Fitch 
gives  an  excellent  description  of  the  way  in  which  the  invading  swarms 
cover  everything,  apples  and  other  fruits  becoming  so  covered  that  a 
mere  mass  of  yellow  sprawling  beetles  indicates  that  here  probably  is  a 
fruit. 

Southern  New  Jersey  has  been  invaded  for  several  years  past,  which 
cleared  out  the  grape  crops  so  completely  year  after  year,  that  many 
vineyards  have  been  taken  out  and  others  will  be  abandoned  unless 
some  practical  remedy  is  found.  With  the  view  of  testing  the  value  of 
the  published  methods  I  spent  some  days  in  the  invaded  districts.  I 
found  that,  as  a  rule,  the  insects  did  not  breed  in  cultivated  land,  but 
that,  on  the  other  hand,  the  en  tire  sand  region  is  a  vast  breeding  ground, 
pupae  being  found  even  at  the  very  sea-shore.  From  these  breeding 
places  the  insects  emerge  and  fly  about,  searching  for  food,  the  winds 
apparently  influencing  their  direction  to  some  extent.     Vineyards  are 


*  Republished  from  Garden  and  Forest,  July  16,  1890. 
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therefore  generally  invaded  from  the  edges,  newly  arriving  hordes  ever 
advancing  farther.  They  are  not  at  all  dainty  in  food  habits,  but  do 
show  some  preferences.  Sumach  is  readily  eaten;  apples  and  cherries 
are  tidbits;  sour  gum  attracts  them  by  the  million;  hollyhocks  are 
eaten,  stems  and  all ;  roses  are  high  favorites,  while  the  peach  is  not 
so  much  liked.  In  fact,  there  is  scarcely  a  plant  they  will  not  eat, 
though  flowers  and  some  fruits  are  always  preferred.  A  field  of  black 
berries  at  Colonel  Pearson's  place  was  swarming  with  them,  and  the 
Colonel  told  me  that  last  year  his  strawberry  patch  looked  yellow  where 
red  ought  to  have  been  seen. 

Pyrethrum  has  been  highly  recommended  for  these  insects.  I  tried 
it  first  at  the  rate  of  1  ounce  to  1  gallon  of  water.  It  acted  in  about 
ten  minutes,  the  majority  of  beetles  tumbling  from  the  blackberry- 
bushes  to  the  ground.  Only  a  few,  however,  were  really  stupefied, 
and  most  of  them  began  crawling  back  upon  the  plants  immediately, 
where,  as  soon  as  the  sun  dried  them,  they  fed  as  freely  as  before.  Then 
I  increased  the  dose  to  one-fourth  of  a  pound  to  a  gallon  of  water.  The 
effect  was  more  prompt,  the  resulting  stuj)or  more  lasting,  but  half  an 
hour  later  all  were  again  feeding  on  blossoms  that  were  yellow  with 
pyrethrum.  The  insects  will  live  for  an  hour  or  two  in  pure  powder^ 
and  recover  when  removed  from  it.  Tobacco  seems  to  give  an  added 
relish  to  the  plants  upon  which  it  is  applied.  Sprayed  on  at  the  rate  of 
a  pound  to  the  gallon,  the  powder  being  added  to  the  decoction,  the 
beetles  never  stopped  eating.  London  purple,  applied  as  strong  as  the 
grape  would  bear,  did  not  prevent  the  destruction  of  the  blossoms,  but 
left  a  sprinkling  of  dead  beetles  on  the  ground.  Powdered  naphtha- 
line, pure,  and  mixed  with  carbonate  of  lime,  was  dusted  over  a  row  of 
vines  with  the  most  approved  appliance,  so  as  to  leave  the  vines  white. 
This  had  not  the  slightest  effect,  so  far  as  the  blossoms  are  concerned, 
and  the  leaves  were  eaten  from  below  instead  of  from  above.  Car- 
bolated  lime  was  equally  ineffective,  as  was  also  the  pure  hydrate  of 
lime, which  is  better  than  air-slaked  lime  as  a  rule.  Hellebore  applied 
pure  is  utterly  ineffective.  Mrs.  Treat  showed  me  some  foxgloves  in 
her  garden,  each  plant  surrounded  by  dead  rose-bugs.  Colonel  Pearson 
thereupon  made  an  infusion  of  leaves,  which  was  ineffective,  while  I 
fed  a  lot  of  the  beetles  for  a  week  upon  roses  which  were  soaked  in  a 
saturated  solution  of  digitaline.  Quassia  is  useless,  and  so  were  all  the 
copper  compounds,  the  saturated  solution  of  lime,  the  iron  solutions, 
the  kerosene  emulsion  ;  and,  in  fact,  everything  else  that  was  applied. 
All  this  goes  to  show  what  a  tough  subject  we  have  to  deal  with.  Cor- 
rosive sublimate  will  kill  him  readily,  but  unfortunately  kills  the  plants 
as  well.  A  sludge-oil  soap,  obtained  too  late  to  test  thoroughly,  kills 
the  beetles  without  injuring  plants.  It  is  probable  that  in  this  we  have 
a  good  remedy  for  the  Macrodactylus  if  it  can  be  made  cheaply  enough. 

Of  the  mechanical  means  tried,  an  umbrella,  with  a  sack  attached,  into 
which  the  beetles  were  jarred,  proved  satisfactory,  and  this  can  be  used 
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at  all  times  of  the  day,  since  the  beetles  can  not  fly  out  of  a  sack  as 
they  could  off  a  sheet  or  from  the  ground. 

My  conclusions  are  that  the  only  way  to  save  a  crop  of  grapes  is  to 
plant  spiraea,  roses,  or  blackberries  between  some  rows  of  the  vineyard, 
and,  by  persistent  collecting,  keep  these  plants  free  and  attractive. 
How  persistent  one  must  be  is  shown  by  the  fact  that  though  Colonel 
Pearson  one  year  went  over  his  vineyard  once  a  day  killing  beetles,  yet 
they  destroyed  his  grapes  almost  completely.  This  year,  though  he 
daily  cleared  his  rose-bushes  by  applying  the  sludge-oil  soap,  yet  every 
bud  was  eaten. 

The  Clintons,  many  of  them,  bloom  and  set  before  the  rose-bug  arrives 
in  force ;  they  are  then  generally  safe,  since  the  beetles  prefer  the  foli- 
age of  the  grape.  The  Concord  buds  are  just  right  for  the  insects,  and 
they  go  completely.  The  Concord  foliage  is  not  relished,  and  only  the 
upper  surface  is  eaten.  Very  late-blooming  varieties  are  also  fairly 
safe,  and  this  indicates  another  method  of  dealing  with  this  pest,  i.  e., 
plant  very  early  or  very  late  blooming  varieties,  while  supplying  some- 
thing for  the  insects  to  eat.  I  may  say  that  the  suggestion  that  spiraea 
be  planted  as  an  attraction  is  Mr.  Fuller's,  and  he  reports  that  he  saves 
his  grapes  in  this  way. 

There  is  one  glimmer  of  hope  ahead.  Indications  of  a  decrease  in  the 
number  of  the  insects  are  observed,  and  natural  means  may  end  the  in 
vasion.  Some  eighteen  or  twenty  years  ago  there  was  a  similar  invasion 
lasting  four  or  five  years.  The  present  flood  began  about  four  years 
ago,  and  in  some  places  is  undoubtedly  on  the  decrease.  Colonel  Pear- 
son did  not  suffer  nearly  as  much  this  season  as  he  did  last  season,  and 
others  have  made  the  same  statement. 


NOTE  ON  THE  PERIOD  OF  DEVELOPMENT  IN  MALLOPHAGA.* 

By  Herbert  Osborn. 

The  habits  of  the  species  of  Mallophaga  render  accurate  observations 
upon  the  time  required  in  development  of  the  eggs  a  matter  of  con- 
siderable difficulty.  While  in  some  of  the  species  upon  very  common 
birds  it  is  possible  to  get  an  abundance  of  material,  in  other  cases  the 
opportunities  for  obtaining  such  material  are  very  rare.  But  in  the 
most  common  species  the  difficulty  of  determining  the  exact  time  of 
deposition  of  eggs,  and  then  of  keeping  individuals  in  such  conditions 
as  to  insure  a  normal  development,  makes  positive  observations  difficult. 
This  being  the  case,  any  observations  which  may  add  to  our  knowledge 
of  the  subject  seem  of  interest,  and  the  present  note  is  off'ered  as  one 
such  contribution. 

*Read  before  the  Entomological  Club  of  the  American  Association  for  the  Ad- 
vancement of  Science  at  Indianapolis,  August  21,  1890. 
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The  species  chosen  in  the  present  case  is  the  Nitzschia  pulicare,  which 
is  almost  invariably  to  be  found  in  abundance  on  tlie  common  Chimney 
Swift  [Chcetura  pelasgia).  This  bird  is  an  abundant  resident  of  the 
building  in  which  my  laboratory  is  located,  and  being  readily  obtained 
on  account  of  its  tendency  to  tiy  in  at  the  windows,  I  suggested  to  Mr. 
P.  H.  Eolfs,  a  graduate  student  in  biology,  that  he  attempt  the  reariug 
of  larvse  from  eggs  with  a  view  to  determine  the  length  of  develop- 
mental period  in  connection  with  studies  of  its  embryology. 

For  this  first  purpose  he  secured  on  two  separate  occasions  a  number 
of  the  eggs,  and  kept  them,  part  in  a  tight  pasteboard  box  in  his  vest 
pocket,  the  others  inclosed  in  cotton-plugged  tubes  under  a  hen  that 
was  kept  in  the  laboratory  at  the  time  for  incubating  eggs  for  embry- 
ological  work.  Of  the  first  lot,  all  kept  in  pocket,  secured  July  27,  two 
eggs  hatched  August  4,  five  between  August  8-13,  one  August  16,  the 
last  giving  twenty  days  as  the  longest  period. 

Of  the  second  lot  secured  August  3,  six  hatched  between  the  8th  and 
13th,  four  hatched  August  14  (three  in  box  and  one  in  tube),  two 
August  15  (one  in  box  and  one  in  tube),  part  not  hatching,  the  longest 
period  in  this  case  being  thirteen  days. 

Assuming  that  those  requiring  the  longest  time  had  been  deposited 
but  a  short  time  before  the  experiment  began,  we  would  have  from  fif- 
teen to  twenty  days  as  the  ordinary  time  required  for  the  eggs  to  hatch 
for  this  species. 


THE  CYPRESS  TWIG  BORER. 

(Argyresthia  cupressella  Wlsui.) 

By   D.    W.    COQUILLKTT. 

Every  spring  a  large  percentage  of  the  cypress  trees  growing  in  the 
city  of  Los  Angeles  present  a  brownish  aspect,  as  if  they  had  been 
scorched  by  fire ;  this  is  especially  the  case  with  trees  allowed  to  grow 
naturally  and  that  have  not  been  trimmed.  This  is  the  work  of  a  Tin- 
eid,  the  larva  of  which  burrows  into  the  tender  twigs,  causing  them  to 
wither  and  finally  to  turn  brown.  The  larva  enters  the  twig  some  dis- 
tance from  the  apex,  and  extends  its  burrow  downward,  but  the  latter  sel- 
dom exceeds  an  inch  in  length,  after  which  the  larva  deserts  it  and  attacks 
another  twig  in  a  similar  manner.  Only  the  smaller  and  more  or  less 
terminal  twigs  are  attacked,  these  seldom  exceeding  the  size  of  the 
lead  in  a  common  lead-pencil.  The  opening  of  the  burrow  is  usually 
closed  by  the  blackish  castings  of  the  larva,  which  form  a  conspicuous 
object  on  the  outside  of  the  twig.  The  twigs  attacked  die  back  as  far 
as  the  burrow  extends,  and  when  the  latter  extends  into  the  main  twig 
this  also  dies  back  to  the  point  of  attack. 

This  larva  attains  a  length  of  about  7'"'",  is  of  a  light-green  coIor» 
and  in  the  older  ones  there  is  an  indistinct,  reddish  dorsal  spot  on  the 
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eighth  segmeut,  appearing  as  if  located  beneath  the  skin;  piliferous 
spots  and  spiracles  concolorous;  cervical  shield  tinged  with  yellow ; 
anal  plate  slightly  brownish;  head  brownish-yellow,  marked  with  a 
brown  dot  each  side  above  the  jaws. 

When  fully  grown  the  larva  deserts  its  burrow  and  spins  a  white 
cocoou,  which  it  fastens  to  two  or  more  twigs.  There  is  only  one  brood 
in  a  year,  the  larva  appearing  from  February  to  April  and  the  moths 
issuing  in  April  or  early  in  May.  These  evidently  lay  their  eggs  in  the 
course  of  a  few  weeks  after  issuing  from  the  chrysalis,  and  the  eggs  re- 
main upon  the  trees  unhatched  until  the  following  year. 

I  have  found  this  larva  attacking  the  tender  twigs  of  the  following 
trees:  Cupressus  macrocarpa,  commonly  known  as  the  "Monterey 
cypress,"  and  largely  used  for  hedges ;  Cupressus  latvsoniana,  C.  pyra- 
midalis  and  G.  guadaloupensis.  They  are  most  abundant  on  the  com- 
mon C.  macrocarpa.  I  have  never  found  them  on  any  other  trees  than 
those  named  above,  although  several  different  kinds  of  Conifers,  such 
as  Pinus  insignis,  Sequoia  gigantea,  Thuja  orientalis,  Cedrus  lihani,  and 
Cupressus  funebris  were  frequently  growing  within  a  few  yards  of  the 
infested  trees. 

The  larvae  have  a  habit  of  letting  themselves  down  a  distance  of  a 
foot  or  more  by  means  of  a  silken  thread,  and  while  in  this  position  are 
sometimes  devoured  by  the  common  Humming-bird  ;  on  one  occasion 
I  saw  one  of  these  birds  devour  upwards  of  a  dozen  of  these  larvae  in 
the  space  of  a  few  minutes.  Of  natural  parasites  I  have  bred  from  one 
of  these  larvae,  or  from  a  chrysalis,  I  am  not  certain  which,  a  single 
specimen  of  Ichneumon-fly  belonging  to  the  genus  Porizon,  but  the 
specimen  is  too  much  mutilated  to  admit  of  a  specific  determination. 

The  moth  is  not  named  in  my  collection,  but  I  have  sent  specimens  of 
it  to  Professor  Riley,  to  whom  I  must  leave  the  proper  identification  of 
the  species.* 


NOTES  ON  THE    GENUS  ARGYRESTHIA  Hb.,  WITH  DESCRIPTIONS 
OF  NEW  SPECIES. 

By  Lord  Walsingham. 

The  genus  ji.rgyresthia,  as  represented  in  the  United  States,  has  un- 
doubtedly been  much  overlooked.  Many  species  allied  to,  if  not  identical 
with,  the  numerous  European  forms  may  be  expected  to  be  found,  but 
up  to  the  present  time  only  thirteen  species  have  been  recorded  from 
the  United  States,  to  which  I  have  now  to  add  descriptions  of  three  new 
ones,  and  to  record  an  additional  species  known  in  Europe.  With  some 
of  the  described  species  I  am  still  unacquainted,  and  it  is  possible  that 

*The  species  proved  to  be  undescribed,  and  in  the  current  number  will  be  found  a 
coramunication  from  Lord  Walsingham,  in  which  he  has  kindly  characterized  it  in 
connection  with  some  notes  on  the  genus  Argyresthia. — C.  V.  R. 
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one  or  more  of  them  may  turn  out  to  be  synonyms,  but  no  reliable  evi- 
dence to  this  effect  is  to  be  gathered  from  the  often  too  meager  descrip- 
tious.  For  this  reason  I  am  unable  at  present  to  suggest  any  new 
synonymy. 

The  Revised  Index  will  stand  at  present  approximately  as  in  Cham- 
bers'edition,  with  the  addition  of  the  five  subsequently  recorded  species, 
including  the  four  here  mentioned,  the  fifth  being  described  in  the 
Transactions  of  the  American  Entomological  Society,  X,  173  (1882),  as 
subreticulata  Wlsm. 

Argyresthia  mendica  Hw. 

A  specimen  submitted  to  me  for  examination  by  Dr.  Riley  in  July, 
188G,  appears  to  be  not  separable  from  mendica  Hw.  from  the  European 
form  of  which  it  differs,  perhaps,  in  having  the  white  portions  of  the 
wing  somewhat  less  conspicuous,  especially  the  costal  dots. 

Argyresthia  cupressella  sp.  u. 

Anteiince,  basal  joint  clothed  with  white  hair-scales ;  stem  distinctly  annulated  with 
black  and  white. 

Palpi,  short,  depressed,  ochreous. 

Head,  white. 

Thorax,  shining  golden-brown. 

Fore-tomgs,  shining,  mottled  with  golden-brown  and  creamy-white,  the  latter  appear- 
ing in  a  broad,  inwardly-oblique  spot  near  the  base  of  the  dorsal  margin,  followed 
by  a  smaller  costal  spot  at  one-fourth  from  the  base,  and  in  an  oblique  and  some- 
what waved  central  fascia,  wider  and  nearer  to  the  base  on  the  dorsal  than  on 
the  costal  margin,  below  which  it  is  slightly  bent  outwards,  followed  by  two 
costal  Jind  one  dorsal  spot  of  the  same  color  ;  the  first  of  the  two  costal  spots  is 
smaller  than  the  second,  and  reaches  almost,  or  quite,  to  the  anal  angle  of  the 
fascia,  sometimes  forming  a  separate  costal  fork  of  the  fascia  itself.  About  the 
apex  are  three  or  four  small  spots  of  a  similar  color,  followed  by  a  few  blaok 
scales  at  the  extreme  tip;  cilia,  pale  golden.  Underside,  steely-gray,  with  an 
aureous  tinge  about  the  cilia. 

Hind-ivings,  pale  grayish,  with  a  slight  ochreous  tinge  in  the  cilia. 

Abdomen,  grayish,  anal  tuft  ochreous. 

Legs,  whitish,  tarsal  joints  faintly  indicated  above  by  slightly  darker  spots. 

Exp.  al.,  8'"'". 

Larva,  on  cypress,  the  perfect  insect  appears  in  April. 

Hab.,  Los  Angeles  (California"). 

The  description  is  taken  from  a  good  specimen  received  with  three  oth. 
ers  from  Dr.  Kiley,  to  whom  they  had  been  submitted  by  Mr.  D.  W. 
Ooquillett;  both  sexes  were  represented.  The  markings  have  evidently 
much  tendency  to  blend  into  each  other  so  that  the  exact  position  of 
the  pale  spots  is  not  always  clearly  defined  and  would  be  scarcely  trace- 
able in  a  worn  specimen.  This  species  is  allied  to  the  European  ab- 
dominalis  Z.,  from  which  its  darker  coloring  and  more  checkered  pat- 
tern at  once  distinguish  it. 
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Argyresthia  freyella  sp.  n. 
\^Antenn(e,  missing.] 
Head  and  thorax,  white. 

Fore  wings,  shining,  mottled  with  silvery- white  and  golden-yellow ;  the  silvery-white 
markings  consist  of  a  spot  at  the  middle  of  the  base,  two  pairs  of  wide,  nearly 
opposite,  outwardly  oblique,  costal  and  dorsal  streaks,  the  dorsal  commencing  a 
little  before  the  costal  and  blending  with  the  latter  about  the  middle  of  the  wing; 
beyond  the  outer  costal  streak  are  three  more  small  costal  spots,  the  first  of  which 
is  diffused  towards  the  middle  of  the  wing,  tending  to  blend  with  the  angle  formed 
by  the  preceding  pair ;  there  is  also  a  faint  indication  of  dorsal  spots  at  the  base 
of  the  cilia;  there  is  a  distinct  triangular  black  dot  at  the  extreme  apex;  cilia, 
golden-yellow,  whitish  at  their  bases.  Underside,  pale,  brassy-ochreoua. 
Hind-ivings  very  pale  grayish  with  an  ochreous  tinge  throughout  the  cilia. 
Abdomen,  grayish,  ochreous  at  the  base. 

Legs,  sordid  whitish,  with  very  faintly  speckled  tarsal  joints. 
Exp.  al.,  8""". 

Hah.,  Dallas  (Texas).     Boll. 
Type,  $,  Mm.  Wlsm. 

This  species  is  described  from  a  single  specimen  in  the  Frey  collec- 
tion. The  white  head  and  thorax  at  once  distinguish  this  species  from 
cupressella,  which  it  greatly  resembles  in  the  disposition  of  its  markings, 
although  it  differs  in  the  paler  golden-yellow  of  its  fore-wings.  The 
markings  are  so  ill-defined,  tending  so  much  to  blend  into  each  other, 
that  the  above  description  can  oaly  be  taken  as  an  attempted  indication 
of  their  general  pattern.  It  is  extremely  probable  that  this  is  a  speci- 
men of  the  species  referred  to  by  Zeller  [Yer.  Z-b.,  Ges.  Wien  xxiii,  106 
(1873)]  under  the  name  abdominalis  Z.,  but  it  is  in  sufficiently  good  con- 
dition to  show  that  the  pattern  and  markings  are  quite  different 
from  those  of  the  European  species  ;  indeed  it  is  more  nearly  allied  to 
cupressella  than  to  abdominalis,  although  it  may  be  regarded  as  inter- 
mediate between  them.  In  abdominalis  the  white  ground  color  of  the 
wings  is  cleaner  and  brighter  and  decidedly  predominates,  whereas  in 
freyella  the  wings  are  much  more  golden  although  the  costal  and  dor- 
sal oblique  streaks  are  wider,  nor  indeed  are  these  streaks  to  be  found 
in  the  same  position  in  the  European  form.  I  have  no  hesitation  in  re- 
garding freyella  as  abundantly  distinct.  The  pale  markings  are  de- 
cidedly not  dark  margined  in  either  of  these  species,  nor  is  there  any 
fuscous  sprinkling.  In  these  respects  they  differ  from  quercicolella 
Chamb.,  and  this  species  must  therefore  be  regarded  as  distinct,  Cham- 
bers's identification  (Can.  Ent.  xi,  144,  1879)  notwithstanding. 

Argyresthia  plicipunctella  sp.  n. 

Antenna,  annulate  with  white  and  brownish-gray. 

Palpi,  sordid  whitish. 

Head  and  thorax,  white. 

Fore-icings,  w^hite,  densely  dusted  above  the  fold  with  grayish-brown;  a  marginal 
line  of  dark  brownish  runs  around  the  apex  at  the  base  of  the  cilia,  contiguous 
to  which  are  two  or  three  ill-defined  brownish  spots;  beneath  the  basal  portion 
of  the  fold  is  a  series  of  distinct  grayish-brown  spots;  at  the  outer  third  of  the 
fold  is  a  strong  brownish  spot  lying  in  the  fold  itself,  distinctly  separated  from 
9974— No.  3 3 
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the  dorsal   margin  by  the  white  ground  color  of  the  wing  which  occupies  nearly 
the  whole  of  the  space  beneath  the  fold  ;  the  extreme  costal  margin  at  about  the 
middle  is  slightly  speckled  with  grayish-brown;  cilia  grayish  about  the  anal 
angle,  grayish-brown  around  the  apex,  with  whitish  interruptions  along  the  costal 
margin. 
Hind- wings,  pale  grayish,  shining;  cilia  pale  grayisb-ochreous. 
J6rfo»ic»j,  cinereous,  anal  tuft  paler. 
Legs,  dull  whitish,  tarsal  joints  faintly  spotted. 
Exp.  ah,  10^'""'. 
Hah. 
Type,  i  $ ,  Mus.  Wlsm. 

This  species  is  nearly  allied  to  the  European  retinella,  but  has  not 
the  same  blotched  appearance  on  the  outer  halt*  of  the  foe- wings,  the 
more  clearly  defined  spot  on  the  fold  and  the  marginal  line  around  the 
apex  at  ouce  distiuguishiug  it  from  that  species. 

In  addition  to  these  I  have  single  specimens  of  two  undoubtedly  dis- 
tinct species,  the  one  allied  to  the  unmarked  variety  (ossea  Hw.)  of  the 
European  nitidella,  but  with  a  slight  golden  gloss,  taken  near  Crescent 
(Jity,  Del  Norte  County,  Cal.,  the  third  week  in  Juue,  1872;  the  other 
reminding  me  of  what  should  be  a  small  form  of  altissimella  Chamb., 
taken  in  Mendocino  County,  Cal.,  at  the  beginning  of  Juue,  1871.  I  am 
not  disposed  to  describe  these  from  single  specimens. 


EXTRACTS  FROM  CORRESPONDENCE. 

The  Bermuda  Peach  Maggot  and  Orange  Rust. 

Your  letter  of  the  '22d  of  July  reached  me  a  day  or  two  ago.  Since  I  last  wrote 
you  I  have  occasionally  looked  for  the  Ceraiitis,  and  not  many  days  ago  discovered 
the  pest  among  and  lodging  on  some  lime  trees  and  fruit,  also  among  the  grape-vines. 
So  far  as  I  know  this  insect  does  not  injure  the  orange  in  these  islands,  and  I  should 
be  very  much  pleased  to  learn  from  you  in  your  next  in  which  way  they  injure  the 
fruit.  We  grow  now  very  little  fruit  in  this  island,  owing  to  diseases  of  one  kind  or 
another.  For  instance,  orange  trees,  bearing  the  most  delicious  fruit  up  to  live  or  six 
years  ago,  have  ceased  to  produce  fruit,  and  have  died  down  limb  by  limb  in  one  year, 
then  made  a  strong  effort  for  life,  sprung  and  started  into  bud,  but  died  down  again 
with  greater  rapidity,  and  so  on  year  by  year  until  at  the  end  of  three  or. four  years 
they  have  died  altogether.  Can  you  explain  this?  Is  the  soil  exhausted,  or  is  it  a 
borer  or  tree  lice  which  cause  this  death  to  the  orange  trees!  Before  this  trouble 
the  oranges  would  be  covered  with  what  is  generally  called  rust,  which  is  most  un- 
sightly, preventing  the  oranges  from  turning  yellow,  although  the  pulp  seemed  to  be 
uninjured;  but,  so  far  as  I  know,  no  other  injury  has  happened  to  the  fruit  except 
the  premature  decaying  of  the  trees,  which  I  have  endeavored  to  explain  briefly  in 
the  former  part  of  this  letter.  The  Surinam  cherries  ripen  about  June  and  the  Man- 
goes about  September.  The  cherries  have  been  very  full  of  maggots,  quite  one-half 
of  the  crop  ruined.  We  have  also  another  fruit,  known  as  the  Loquat  or  Malta  plum, 
which  ripens  in  February,  and  this  has  also  been  infected  to  a  greater  or  lesser  ex- 
tent. My  father-in-law.  Dr.  T.  A.  Outerbridge,  has  had  some  peaches  ripened  this 
season,  which  were  most  securely  protected  from  the  flies  by  the  use  of  mosquito  net- 
ting.—[Claude  W.  McCallan,  St.  George's,  Bermuda,  August  6,  1890. 

Reply. — Your  finding  of  the  Ceratitis  upon  the  lime  trees  and  fruit  is  very  interest- 
ing and  I  hope  you  will  watch  the  particular  tree  upon  which  you  found  them  in 
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order  to  see  whether  they  lay  their  eggs  upon  the  fruit.  This  insect  injures  oranges  in 
other  countries  in  much  the  same  way  as  does  the  Morelos  Orange  Fruit-worm  {Try- 
peta  ludens)  in  Mexico.  I  think  that  I  sent  you  a  copy  of  Dr.  Riley's  account  of  this 
latter  insect.  The  eggs  are  laid  on  or  thrust  into  the  skin  of  the  orange  and  the  larvae 
burrow  into  the  pulp  of  the  fruit.  I  should  be  glad  to  receiv.e  specimens  of  the  mag- 
gots which  infest  the  Surinam  cherries,  and  hope  that  you  will  examine  the  Mangoes 
to  see  whether  they  are  not  also  infested.  The  possible  infesting  of  these  fruits  as 
well  as  the  Citrus  fruits  by  this  Ceratitia  is  very  important,  as  you  will  readily  see, 
from  the  stand-point  of  any  remedial  work  which  has  to  be  done  upon  the  Ceratitia 
injuring  peaches. 

The  rust  upon  your  oranges  is  probably  produced  by  the  Rust  Mite  (Phytoptiis  olei- 
voi-us)  and  is  remedied  in  Florida  by  applications  of  sulphur  mixed  with  lime  in  the 
process  of  slaking  and  afterwards  sprayed  in  a  watery  solution.  The  dying  of  your 
trees  is  probably  due  to  the  disease  known  in  Florida  as  the  "Die  Back,"  which  is 
caused  by  a  fungus.  This  disease  yields  to  treatment  with  carbolic  or  creosote 
washes  provided  the  existing  cause  is  removed,  and  this  latter  has  been  variously 
ascribed  to  overfertilization,  deep  planting,  and  imperfect  drainage. — [August  19, 
1890.] 

The  New  Mexican  Epilachna.. 

I  notice  on  page  376  of  Insect  Life,  Vol.  ii,  for  May  and  June,  1890,  that  the  Epi- 
lachna corrupta,  which  I  trust  will  continue  to  be  known  vulgarly  as  the  New  Mexi- 
can Bean-bug  or  New  Mexican  beau-eating  Lady-bird — for  I  have  not  been  able  to 
learn  that  it  feeds  upon  any  other  plant  except  those  of  the  Phaseolus  family — is  also 
found  in  Colorado.  From  this  I  infer  that  the  so-called  arid  region  of  the  Rocky 
Mountains  is  its  native  habitat.  But  I  also  venture  to  foretell  that  if  it  should  ever 
chance  to  spread  further  east,  it  will  prove  as  destructive  to  the  bean  there  as  the 
Doryphora  decemlineata  once  proved  to  the  potato.  You  suggest  Paris  green  as  a 
remedy,  and  it  may  therefore  be  interesting  to  you  to  know  that  I  have  tried  its  ap- 
pliance, and  to  learn  how  it  resulted.  I  may  say  that  it  effected  a  radical  cure.  It 
killed  not  only  the  insects,  but  also  a  great  part  of  the  vines  (especially  those  of  the 
wax-pod  varieties,  which  appear  more  delicate),  and  utterly  ruined  several  rows  of 
new  varieties,  such  as  the  Yosemite  Mammoth,  Dwarf  Lima,  Bush  Bean,  Flageolet 
Wax,  Black-eyed  Wax,  etc.,  which  I  had  obtained  from  New  York  at  considerable 
expense  for  trial  in  our  soil  and  climate.  The  green-pod  sorts  resisted  better,  espe- 
ciallythe"EmperorWilliam,"a8plendidlarg9-podded  variety  with  pure  white- colored 
seed,  which  deserves  to  be  planted  extensively,  both  as  a  stiing  and  shell  beau. 
The  only  bean  plants  that  escaped  entirely  unscathed  under  the  Paris-green  treat- 
ment, among  some  fifteen  sorts  grown  in  rows  side  by  side  for  experimental  purposes, 
were  the  natiye  frijoles,  which  remained  entirely  unaffected  by  the  corrosive  action  of 
the  arsenious  poison.  The  row  of  these  Mexican  beans  now  stands  in  the  garden,  still 
growing  in  wonderful  exuberance,  and  covered  with  an  immense  profusion  of  pods, 
some  of  these  already  ripening,  while  of  the  other  beans  probably  not  over  one-fourth 
are  alive.  I  would  therefore  advise  great  care  in  the  use  of  arsenical  compounds  with 
beans,  as  it  appears  to  corrode  and  burn  both  the  leaves  and  stalks.  The  solution 
used  was  at  the  rate  of  1  pound  to  100  gallons  of  water  and  was  applied  about  three 
weeks  ago,  once.  On  account  of  its  great  rusticity  and  wonderful  productiveness  and 
hardiness  the  Mexican  frijole  seems  to  me  to  be  deserving  of  a  trial  in  the  ' '  States,"  espe- 
cially for  field  culture.  It  is  of  all  shades  of  color  when  shelled,  but  the  appearance  of 
the  plants  show  no  difference  in  growth.  It  makes  a  larger  bush  than  the  sorts  cul- 
tivated in  the  States,  inclined  to  ran  somewhat,  although  it  requires  no  poles.  On 
account  of  its  remarkable  vigor,  it  suffers  less  from  the  atttacks  ot  the  bug  than  the 
more  delicate  and  tender  sorts  raised  in  the  States,  and  also  stands  late  spring  frosts 
which  would  kill  the  others.  Used  dry  it  is  much  more  delicately  flavored  than  the 
white  navy  bean  so  much  cherishedbythepeopleof  the*'  Hub,"  rather  resembling  the 
Lima  bean  in  delicacy  of  taste.     But  it  has  one  drawback,  it  has  a  brownish  appear- 
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ance  when  cooked.  The  Epilachna  made  its  first  appearance  here  about  the  25th day 
of  June,  and  now  some  belated  stragglers  are  still  occasionally  met  with.  The  only 
safe  remedy  I  know  of  agaiust  the  insect  is  to  plant  the  beans  either  very  early,  or 
very  late,  here  from  the  15th  of  April  to  the  Ist  of  May,  and  from  the  ISth  of  June  to 
the  10th  of  July.  The  beetle  does  not  seem  to  trouble  the  very  young  plants,  and  is 
not  found  after  the  Ist  of  August  in  this  locality  and  latitude.  I  inclose  a  few  of 
these  frijoles  of  various  coloring,  in  another  envelope;  among  them  a  large  seeded 
greenish  white  sort  appears  to  me  to  deserve  some  attention.  Last  spring  I  collected 
about  a  quart  of  this  peculiar  sort  by  hand-picking  them  myself  from  among  the 
others,  and  will  gather  quite  a  large  crop  from  them.  It  never  enters  the  heads  of 
Mexicans  to  select  seed  for  planting,  and  I  had  to  run  over  perhaps  two  bushels  of 
beans  to  pick  my  quart.  I  also  inclose  a  specimen  of  a  little  striped  flea  which  is  very 
pestiferous  here  in  early  summer.  It  alights  in  great  numbers  on  various  plants, 
even  weeds,  and  perforates  them  like  sieves.  It  had,  among  others,  taken  a  great 
fancy  for  my  Yosemite  Mammoth  Bush  beans  (costing  one  half  a  cent  a  bean)  and 
preyed  extensively  on  them.  I  used  Dalmatian  insect  powder  at  first,  and  after- 
wards Paris  green,  with  the  results  stated.— [John  F.  Wielandy,  Santa  F6,  N.  Mex., 
July  26,  1-90. 

Ekply. — The  inclosed  beetle  is  Systena  tceniata  Say.  It  is  a  common  insect  and 
known  to  work  on  common  plants,  particularly  the  Cvcurhitacem.  It  is  exceedingly 
variable  in  coloration,  and  up  to  within  a  very  recent  time  it  was  divided  into  sev- 
eral distinct  species. — [August  4,  1890.] 

Adulteration  of  Paris  Green. 

I  wish  to  call  the  attention  of  the  proper  authorities  to  the  adulteration  of  Paris 
green  which  has  now  become  very  common  in  this  country.  Not  knowing  exactly  to 
whom  to  write  upon  the  subject  I  venture  to  do  so  to  you,  hoping  the  Department  of 
Agriculture  is  sufficiently  interested  in  the  cotton  crop  to  take  note  of  the  matter 
and  call  the  attention  of  the  proper  authorities  to  the  subject.  The  Paris  green  sold 
exclusively  in  this  portion  of  the  South  last  season  was  so  badly  adulterated  that  in 
many  Instances  it  killed  cotton,  while  in  others  it  had  no  effect  upon  the  worms,  no 
matter  how  liberally  it  was  used.  In  some  instances  the  Paris  green  was  so  mixed 
with  very  fine  white  sand  that  I  found  as  much  as  7  pounds  of  sand  left  in  the  dust- 
ing bag  after  sifting  out  tho  green  in  one  package  of  25  pounds.  I  do  not  know 
what  other  adulterations  are  used,  but  they  are  something  that  either  do  no  good 
or  else  injure  the  cotton  plant  seriously.  Now,  I  know  from  experience  that  pure 
Paris  green  will  not  harm  cotton,  no  matter  how  liberally  applied,  for  I  last  season 
obtained  a  14-pound  can  of  painters's  pure  green  and  sifted  some  of  it  as  an  experi- 
ment on  some  cotton  until  the  leaves  and  blossoms  were  literally  covered  with  it,  and 
not  one  leaf  or  blossom  was  injured.  In  using  adulterated  green,  from  4  to  5  pounds 
is  required,  while  of  pure  green  a  pound  per  acre  would  be  sufficient  if  you  could 
distribute  it  in  as  small  a  quantity  as  that.  I  do  not  know  if  there  is  a  law  cover- 
ing the  adulteration  of  this  article,  but  if  not,  I  think  something  should  be  done  for 
the  protection  of  the  cotton  crop,  and  would  suggest  that  you  call  the  attention  of 
Congressman  Charles  J.  Boatner,  of  this  district,  to  the  matter,  and  perhaps  a  bill  can 
be  passed  regulating  the  matter.  In  the  event  of  the  appearance  of  worms  this  sea- 
son an  immense  quantity  of  Paris  green  will  be  required,  and  it  is  likely  they  will 
come  as  the  crop  in  the  entire  valley  is  late  and  will  be  young  and  tender  and  easily 
and  quickly  destroyed  unb^ss  the  ravages  of  the  worms  can  be  stopped  by  the  prompt 
application  of  the  green.  If  dishonest  manufacturers  flood  the  country  with  an  adul- 
terated article  that  will  not  be  effective  the  crop  will  be  destroyed,  for  only  those 
who  have  had  experience  know  how  rapidly  a  cotton  crop  can  be  eaten  up  by  worms. 
In  my  opinion  Paris  green  should  be  subject  to  inspection  and  a  strict  test,  just  as 
many  other  articles  are  inspected  before  going  on  the  market,  and  a  severe  penalty 
should  attach  to  the  tampering  with  or  adulteration  of  the  article  after  it  has  re- 
ceived the  inspector's  stamp. — [Samuel  Coulson,  Bullitt's  Bayou,  La.,  July  9,  1890. 
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Ttvo  Grape  Pests  in  Alabama. 

I  inclose  some  specimens  of  beetles  and  Hymenoptera.  Wul  j'ou  kindly  inform  me 
what  they  are  and  how  I  can  get  rid  of  them,  especially  the  beetles  ?  These  perfor- 
ate the  leaves  of  my  grape  vines  to  such  an  extent  that  they  have  arrested  their 
growth  and  have  caused  them  to  shed  many  of  their  leaves.  What  is  the  best  remedy 
for  this  evil  ?  Where  are  the  eggs  laid  ?  They  have  made  their  appearance  here  for 
the  first  time  to  my  knowledge.  They  do  their  mischief  mostly  at  night,  while  the 
Hymenoptera  are  on  the  young  canes  during  the  day  and  suck  the  sap  from  them  as 
a  mosquito  draws  the  blood  from  an  animal;  they  might  be  called  vegetable  mos- 
quitoes. I  catch  and  kill  most  of  them,  though  they  are  cunning  little  fellows,  and 
dodge  around  the  canes  of  the  grape-vines,  as  a  squirrel  runs  around  a  tree.  The 
beetles  though  are  a  great  pest,  and  I  fear  they  will  greatly  damage  my  grapes,  if 
they  have  not  already  done  so.  The  nocturnal  habits  of  this  coleopteron  give  it  every 
opportunity  to  commit  its  depredations. — [William  C.  Avery,  M.  D.,  Greensboro, 
Ala.,  June  25,  1890. 

Eeply. — The  beetles  sent  are  specimens  of  the  Grape  vine  Colaspis  {Colaspisflavida), 
and  belong,  together  with  the  Grape-vine  Flea- beetle  and  the  Grape-vine  Fidia,  to  the 
family  Chryaomelidce.  The  injury  occasioned  to  the  Grape  by  the  Colaapis  is  caused 
by  the  adult  insect  only.  In  the  larval  stages  it  feeds  on  the  roots  of  the  Strawberry. 
The  larvae  may  be  found  on  the  strawberry  roots  throughout  the  fall  and  winter. 
They  change  to  pupae  in  June  and  the  beetles  soon  after  emerge  and  feed  on  the  ten- 
der leaves  of  the  Strawberry  and  later  spread  to  other  plants,  attacking  the  grape- 
vine chiefly.  The  history  of  this  insect  is  given  at  length,  with  illustrations,  in 
Riley's  Third  Missouri  Report,  pages  81  to  84,  and  in  the  Fourth  Report,  page  34. 
The  injury  occasioned  by  the  adults  in  defoliating  vines  may  be  prevented  by  spray- 
ing with  Loudon  purple.  A  mixture  iu  the  proportion  of  1  pound  of  the  London 
purple  to  100  gallons  of  water  will  effectually  destroy  the  beetles,  and  will  rid  the 
vines  of  numerous  other  leaf-feeding  insects.  The  specimens  sent  and  termed  "  Hy- 
menoptera "  prove  to  be  one  of  the  common  "  leaf  hoppers  " — Proconia  vndata — one  of 
the  false  bugs  or  Homoptera.  This  species  occurs  on  vegetation  generally,  but  seldom 
occurs  in  sufficient  numbers  to  cause  any  annoyance.  It  is  said  to  deposit  its  eggs  in 
single  rows  in  the  grape  stem  and  doubtless  also  deposits  them  in  other  plants.  Should 
their  numbers  warrant  it  this  insect  can  be  destroyed  by  jarring  it  on  to  cloth  screens 
saturated  with  kerosene.  The  grape-vine  Colaspis  may  also  be  destroyed  by  the 
same  means. — [June  25,  1890.] 

London  Purple  and  Paris  Green  for  the  Boll  Worm. 

I  wrote  you  some  months  ago  in  regard  to  the  best  methods  of  combating  ravages 
of  Boll- worm,  and  you  were  kind  enough  to  reply.  Now  I  seek  additional  informa- 
tion, as  I  see  abundant  evidences  that  we  will  lose  our  cotton  again  by  them. 

(1)  What  poison  is  best,  Paris  green  or  London  purple  ? 

(2)  For  small  farmers,  what  method  of  application  is  most  efficient  ? 

(3)  If  by  spraying,  what  apparatus  is  most  satisfactory;  the  same  if  dusting  the 
poison  on  is  advised  ? 

(4)  If  spraying  is  advised,  what  is  the  proper  strength  of  poisoned  water,  how 
much  poison  to  a  gallon  ? 

(5)  What  is  the  chemical  name  of  Paris  green  and  "  London  purple,"  and  if  either 
can  be  made  soluble  in  water  and  still  retain  its  poisonous  properties  ?  Anything 
new  elicited  in  the  past  few  months  ? 

If  you  will  kindly  answer  the  foregoing  questions  and  embody  in  your  reply  any 
other  suggestions,  I  will  take  occasion  to  give  your  answer  large  circulation  through 
the  county  press  of  this  section  of  the  State,  in  order  that  farmers  may  have  the  bene- 
fit thereof.— [H.  L.  Tate,  M.  D.,  Lindale,  Smith  County,  Tex.,  June  13,  1890. 

Reply. — A  copy  of  the  Fourth  Report  of  the  United  States  Entomological  Com- 
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mission  has  been  sent  to  you  in  respouse  to  your  former  letter ;  it  contains  in  its 
iirst  part,  in  treating  of  the  Cotton  Worm,  an  elaborate  chapter  on  the  application 
of  arsenical  poisons  to  the  cotton  plant  and  upon  referring  to  that  portion  of  the 
Report  (pp.  136-15:3)  you  will  find  full  particulars  regarding  the  points  you  asked  me 
in  your  last  letter.  I  have  pointed  out  that  a  *i»)ie?y  application  of  Paris  green  or  Lon- 
don purple,  not  only  protects  the  plants  from  the  Cotton  Worm,  but  is  at  the  same 
time  the  best  remedy  that  can  be  recommended  for  the  destruction  of  the  you7ig  Boll- 
worms  before  these  enter  the  bolls.  The  report  was  published  in  1885  and  since  that 
time  no  new  discoveries  have  been  made  regarding  the  mode  of  application  of  these 
poisons.     It  will  be  necessary,  therefore,  to  reply  but  very  briefly. 

(1)  London  purple  can  not  be  said  to  be  better  than  Paris  Green,  but  it  is  a  good 
substitute  and  much  less  expensive.     (See  fourth  report,  pp.  143  and  151.) 

(2)  This  depends  entirely  upon  circumstances:  Water  is  often  not  handy,  and  small 
planters  are  liable  not  to  have  any  spraying  apparatus  on  hand.  For  these  reasons 
the  dusting  method  is  often  resorted  to,  but  it  is  much  more  expensive  on  a  large 
scale  than  the  spraying  method.  In  a  general  way  it  may  be  said  that  the  spraying 
method  is  very  much  preferable,  especially  in  dry  or  tolerably  dry  weather,  while  in 
very  wet  weather  the  dusting  method  gives  the  most  satisfaction. 

(3)  Any  of  the  improved  force  pumps  which  are  now  in  the  market,  in  connection 
with  a  good  atomizing  nozzle,  and  more  especially  the  "  Riley  "  or  "  Cyclone  Nozzle," 
which  is  described  on  pages  211-219  of  the  fourth  report.  For  the  dusting  method 
several  simple  hand  dusters  can  be  obtained,  or,  if  nothing  else  be  at  hand,  a  broad 
sieve  with  a  double  layer  of  fine  muslin  covering  the  botton  will  answer  the  purpose. 

(5)  Neither  Paris  green  nor  London  purple,  being  compounded  substances,  have  chem- 
ical names  ;  the  analysis  of  London  purple  is  given  on  page  149  of  the  report.  Neither 
are  soluble  in  water  though  London  purple  has  a  larger  proportion  of  soluble  matter. 

The  chief  requirements  in  successful  coping  with  either  of  the  worms  are:  (1) 
Watchfulness  for  the  first  appearance  on  the  underside  of  the  leaves,  and  early  spray- 
ing before  the  leaves  become  seriously  eaten  or  ragged  ;  (2)  spraying  as  far  as  possi- 
ble on  the  under  side  of  the  leaves  and  as  finely  as  possible  in  order  that  the  poison 
may  adhere  and  not  be  washed  oflf. — [June  19,  1890.] 

The  Tent  Caterpillar. 

The  apple  trees  in  this  vicinity  are  greatly  overrun  by  the  Tent  Caterpillar,  the 
larvae  of  "  Clisiocampa  americana"  and  much  damage  is  being  done  to  orchards  and 
isolated  trees.  In  a  recent  walk  I  counted  over  one  hundred  apple  trees  completely 
denuded  of  buds  and  leaves,  while  on  one  half-grown  tree  I  counted  eighty-nine  of 
their  nests.  About  June  1  there  were  hosts  of  the  larvae  everywhere — on  fences, 
bushes,  over  our  gardens,  on  windows,  doors,  and  trying  to  gain  an  entrance  at  every 
opening  into  our  houses.  For  a  time  it  seemed  like  a  new  edition  of  an  "  Egyptian 
plague,"  but  the  cold  stormy  weather  has  destroyed  them,  or  else  they  are  ready  to 
make  the  change  into  chrysalid  state,  for  at  present  they  are  not  troublesome.  Our 
trees  blossomed  well,  but  this  pest  will  cause  a  change  in  the  crop  estimates  of  the 
early  spring. — [Lewis  E.  Hood,  Ashland,  Mass.,  June  12,  1890. 

An  Orthesia  on  Coleus. 

By  to-day's  mail  I  send  you  a  sample  of  Mealy  Bugs  which  have  caused  me  a  great 
deal  of  trouble  on  our  Coleus.  I  think  I  got  them  from  P.  Henderson's  last  winter  on 
some  new  Coleus.  They  propagate  very  fast.  I  got  rid  of  millions  of  them  by  dipping 
the  plants  in  a  solution  of  fir-tree  oil,  but  it  was  an  expensive  job.  Do  you  know  of 
a  better  remedy  ?  Is  it  a  new  bug  or  an  old  one  ?  I  have  never  seen  it  before.  I  am 
much  obliged  to  you  for  the  advice  you  gave  me  last  winter. — [Charles  Freund,  Rye, 
N.  Y.,  June  IG,  1890. 

Reply. — The  specimens  received  belong  to  the  Coccid  genus  Orihesia.  The  insect 
is  apparently  a  new  one  and  has  not  been  hitherto  described.    It  has  been  received 
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from  New  York  and  California,  and  in  both  cases  was  reported  to  infest  Coleus.  In 
the  same  line  of  your  experiment  with  fir-tree  oil  would  be  the  application  of  the 
kerosene  emulsion,  which  will  doubtless  be  as  effective  as  the  former  treatment  and 
less  expensive.  If  you  are  not  already  acquainted  with  the  method  of  making  this 
emulsion,  the  accompanying  formula  will  give  ample  directious. — [June  23,  1890.] 

The  Cottony  Maple  Scale  in  Oregon. 

I  send  you  to-day  under  another  cover  a  specimen  of  a  Scale  or  Bark  Louse  that  is 
infesting  some  of  our  trees  here.  The  specimen  sent  is  taken  from  the  soft  maple: 
I  am  inclined  to  think  that  it  is  the  Maple  Scale;  but  its  appearance  and  habits 
answer  completely  those  given  of  the  Cottony  Cushion  Scale,  and  do  not  answer  those 
given  of  the  Maple  Scale.  The  color  of  the  eggs  of  these  are  pinkish,  and  I  have  never 
found  them  on  the  leaf,  but  always  upon  the  stem  or  limb  of  the  tree.  They  infest 
the  Maple,  Box  Elder,  Locust,  Pyracanthus,  and  in  fact  nearly  everything  in  the  way 
of  tree  or  shrub,  I  have  thus  far  not  been  able  to  discover  any  serious  effect  upon 
the  tree  or  shrub  from  their  workings.  Please  advise  me  what  they  are,  and 
oblige. — [E.  W.  Allen,  Secretary  Oregon  State  Board  of  Horticulture,  Portland,  Ore- 
gon, July  16,  1890. 

Reply. — The  insect  which  you  send,  and  which  is  damaging  your  soft  Maple  shade 
trees,  is  the  common  Cottony  Maple  Scale  of  the  East  {Pnlvinaria  innumerabilis).  It 
is  somewhat  below  normal  size,  and  the  egg  sac  is  narrower  than  usual.  It  spreads 
slowly,  bnt  is  often  extremely  abundant  and  injurious.  The  remedies  in  use  in  East- 
ern cities  consist  of  heading  in  the  tree  ;  i.  e.,  cutting  off  the  branches,  and  in 
spraying  by  means  of  a  double-acticg  force  pump,  mounted  upon  a  tank  cart,  with 
the  ordinary  kerosene  soap  emulsion. — [  Jnly  23,  1890.J 

The  Wheat  Straw  Isosoma  in  the  State  of  Washington. 

We  have  discovered  a  worm  in  the  stalkof  our  present  crop  of  wheat  which  is  un- 
known to  us  as  farmers.  The  insect  is  found  sometimes  in  the  space  between  the 
joints,  but  oftener  in  the  first  joint  from  the  ground.  Our  wheat  fields  have  shown 
spots  of  poor  grain  in  unaccountable  areas  to  such  an  extent  that  we  have  sought  for 
the  cause.  We  have  discovered  this  small  worm  to  be  very  numerous,  but  it  does 
not  seem  to  be  of  any  especial  damage  to  the  plants,  asit  is  found  in  the  healthy  stalks 
equally  with  those  of  poorer  growth.  Would  you  kindly  refer  the  specimens  which 
I  inclose  to  the  Entomologist,  and  send  report  to  Walla  Walla  Farmers'  Alliance? — 
[Milton  Evans,  Secretary  Northwestern  Farmers'  Alliance,  No.  56,  Walla  Walla, 
Wash.,  July  17,  1890. 

Reply. — The  insect  which  is  damaging  your  wheat  fields  is  a  species  very  closely 
related  to  the  Joint-worm  of  the  Eastern  States.  It  is  a  species  known  as  the  Wheat- 
straw  Isosoma  ( Isosoma  tritici  Riley).  You  will  find  this  insect  treated  at  some  length 
in  the  annual  report  of  this  Department  for  1881-'82,  pages  183-187.  Unless  present 
in  a  wheat  field  in  enormous  numbers  this  insect  damages  the  crop  but  little;  but  in 
case  a  remedy  is  desired,  it  may  be  found  in  burning  the  stubble  after  harvest,  as  the 
majority  of  the  worms  occur  in  the  straw  below  the  point  of  cutting.  As  most  of  the 
fields  are  allowed  to  grow  up  with  the  weeds  after  harvest,  it  will  be  an  easy  matter 
a  little  later  to  run  a  mower  through  the  fields,  and  after  the  weeds  are  dried  the 
whole  surface  of  the  field  can  be  burned  over. — [July  24,  1890.] 

Suppposed  Enemy  under  Pear  Bark. 

Inclosed  please  find  two  bits  of  bark  from  a  pear  tree.  The  tree  is  at  least  twenty- 
five  years  or  more  old;  it  is  an  old-fashioned,  mealy  summer  pear.  There  have  been 
for  years  places  where  the  bark  has  been  off,  and  under  it  there  looked  to  be  a  white 
stringy  saw-dust.  This  morning  I  applied  some  of  it  to  the  examination  of  a  16-power 
pocket  glass  and  found  it  to  be  worms,  the  longest  being  one-eighth  of  an  inch  long. 


126 

It  has  been  known  to  cause  the  decay  of  many  good  trees  for  perhaps  fifteen  years  in 
this  neighbor liood,  because  they  all  go  just  alike.  The  bark  will  begin  to  turn  black 
in  the  crotch  of  the  limbs,  then  about  six  inches  from  the  crotch  it  will  begin  to  de- 
cay, turning  black  first  and  then  white,  and  in  the  course  of  three  or  four  years  the 
tip  ends  of  the  limbs  begin  to  die  nearly  to  the  body  of  the  tree.  The  limbs  from  the 
crotches  up  die  on  the  upper  side  and  seem  to  go  from  the  outside  to  the  center  by 
sawing  off  and  splitting  them  open.  It  is  the  first  time  that  I  have  had  a  good  sight 
at  the  worms,  although  I  have  watched  the  decay  for  several  years.  Do  you  recog- 
Qize  the  worms  ?— [H.  L.  JeflFrey,  Woodbury,  Conn.,  July  23,  1890. 

Reply. — I  am  of  the  opinion  that  the  worms  which  you  send  have  nothing  to  do 
with  the  decay  of  your  trees.  They  are  the  maggots  of  a  little  fly  of  the  genus 
Sciara,  and  are  attracted,  probably,  by  the  decaying  condition  of  the  wood.  You 
will  therefore  have  to  look  further  for  the  true  cause  of  the  injury.— [July  24, 1890.1 


GENERAL  NOTES. 

DAMAGE   BY   TOXOPTERA   GRAMINUM. 

Colman^s  Rural  World,  of  St.  Louis,  called  attention  last  June  to  the 
extraordinary  abundance  of  this  plant-louse  in  the  vicinity  of  St.  Louis. 
The  oats  for  100  miles  in  every  direction  were  badly  damaged,  and  in 
general  it  was  predicted  that  hundreds  of  thousands  of  bushels  of  oats 
would  be  destroyed.  The  insect  in  question  has  acquired  the  popular 
name  of  the  "  Texas  Louse,"  which  seems  very  appropriate,  in  view  of 
its  great  abundance  in  Texas  during  the  past  two  summers.  It  extends, 
however,  as  far  north  as  northern  Indiana. 

AN  EXPERIENCE  WITH   THE  GIPSY  MOTH. 

We  quote  from  the  Orange  Judd  Farmer  of  July  5, 1890,  an  experience 
contributed  by  a  Mr.  J.  O.  Goodwin  to  the  Medford  Mercury :  ''  I 
have  had  quite  a  little  experience  with  the  pest,  as  in  the  rear  of  my 
premises  are  three  or  four  large  apple  trees  which  have  been  wholly  un- 
cared  for  by  the  owner,  and  the  Tent  Caterpillar  and  Gypsy  Worm  have 
held  high  carnival  there  until  every  vestige  of  green  has  disappeared. 
After  devastating  my  neighbor's  trees  they  marched  in  myriads  for  my 
premises,  fairly  covering  the  fences,  houses,  outbuildings,  grass-land, 
currant  bushes,  and  concrete  driveways  with  their  trooping  battalions. 
I  immediately  tacked  tarred  sheathing  paper  around  every  one  of  my 
trees  and  keep  the  paper  well  coated  with  printers'  ink.  The  worms  will 
not  go  over  the  printers  ink  if  care  is  taken  to  make  frequent  applica- 
tion of  it.  Experience,  the  best  of  teachers,  proves  it.  During  the  past 
week  or  ten  days  I  have  personally  attended  to  the  matter  and  have 
killed  millions  of  Gypsy  Worms  which  have  congregated  below  the  paper 
on  my  trees.  The  trees  nearest  my  neighbor's  land  were  the  first  ones 
attacked  (they  will  not  pass  a  tree),  and  live  or  six  times  a  day  the  trees 
below  the  paper  are  literally  covered  with  thousands  of  worms,  notwith- 
standing I  talie  great  care  to  kill  every  worm  seen  at  each  inspection, 
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while  not  a  worm  can  be  found  on  the  tree  above  the  application  of 
printers'  ink.  The  number  of  worms  cultivated  on  the  three  or  four 
worthless  trees  on  the  premises  adjacent  to  my  own  is  astonishing; 
numbers  fail  to  convey  an  adequate  idea.  The  grass-land  and  the 
earth  seem  to  be  covered  with  them.  In  fifteen  minutes  after  killing 
every  worm  to  be  seen  on  the  trunk  of  the  tree  below  the  tarred  paper 
hundreds  can  be  found  making  their  way  up  the  trunk,  to  be  stopped 
by  the  application  of  printers'  ink." 

ANOTHER  NEWSPAPER  SPIDER  BITE   SCARE. 

"  Bitten  by  a  spider — Harry  Mattoon,  of  the  Central  House,  has  a  close 
call. — Dr.  J.  EJ.  Karsner  yesterday  was  called  to  attend  Harry,  the 
second  sou  of  Mrs.  S.  Y.  Mattoon,  and  about  sixteen  years  old,  at  the 
Central  House,  who  on  Tuesday  night  had  been  bitten  on  the  fleshy  part 
of  his  thigh  by  a  black  spider. 

"  The  doctor  says  that  as  soon  as  the  young  man  was  bitten  his  leg 
began  to  swell  and  pain  him  fearfully.    At  times  he  was  unconscious. 

"A  doctor  was  sent  for  to  Moore's  Station,  and  he  attended  young 
Mattoon  that  night,  but  as  the  swelling  had  not  subsided  in  the  morn- 
ing and  his  suffering  was  very  great,  Dr.  Karsner  was  sent  for. 

"The  doctor  told  the  Mercury  reporter  that  young  Mattoou's  condi- 
tion was  a  very  serious  one.  His  leg  was  swelled  to  great  proportions 
as  far  as  the  knee,  and  it  was  so  hard  that  he  could  make  no  impression 
in  the  flesh  with  his  hand.  But  when  he  left  the  patient  was  better, 
and  he  thinks  he  will  recover." — Oroville  Mercury,  July  11,  1890. 

REMEDIES  FOR   THE   HARLEQUIN   CABBAGE-BUG. 

Two  of  our  correspondents,  the  one  in  Gregg  County,  Tex.,  and  the 
other  in  Natchez,  Miss.,  have  suffered  considerably  from  the  damage 
done  by  this  well-known  pest.  The  gentleman  from  Texas  writes  that 
after  exhausting  his  patience  in  endeavoring  to  hand-pick  the  bugs  he 
finally  hit  upon  the  plan  of  sprinkling  the  plants  with  lime  in  the  morn- 
ing when  the  dew  was  on.  The  first  application  did  not  entirely  rid 
him  of  the  bugs,  but  a  second  and  third  about  ten  days  or  two  weeks 
apart  were  successful.  He  commenced  using  the  lime  about  the  first  of 
August,  and  following  his  example  some  of  his  neighbors  tried  it  suc- 
cessfully. The  lime  was  sprinkled  on  so  that  the  plant  appeared  toler- 
ably white  without  being  affected. 

Our  Mississippi  correspondent  reports  that  he  found  the  bugs  hiber- 
nating in  the  neighborhood  of  fences  among  the  thick  Bermuda  grass, 
and  that  in  April  he  found  them  for  the  first  time  in  the  cabbage  fields. 
They  were  at  that  time,  however,  comparatively  few  in  number  and  con- 
fined to  restricted  places.  They  were  evidently  the  first  brood  after 
the  hibernating  individuals,  and  by  careful  searching  our  correspond- 
ent entirely  rid  his  fields  for  the  season  by  sacrificing  four  or  five  dozen 
cabbages,  cutting  them  down  when  they  were  only  half  grown. 


128 


THE   SPIRACLES  OF   HYMENOPTERA. 

The  investigations  of  M.  G.  Carlet  have  recently  shown  that  the  spira- 
cles of  Hy  meuoptera  are  provided  with  a  peculiar  organ  for  closing  and 
opening  them  which  has  been  hitherto  overlooked. 

The  spiracles  of  insects  are,  for  the  most  part,  capable  of  being  closed 
in  various  ways.  This  is  effected  by  the  sides  being  caused  to  approach 
each  other  or  by  the  action  of  a  single  or  double  lid  or  lips.  The 
spiracles  of  these  classes  are  provided  with  an  internal  muscular  ap- 
paratus, by  means  of  which  the  insects  can  exclude  or  admit  the  air  at 
will.  In  other  cases,  however,  the  opening  in  the  spiracle  is  rigid,  and 
is  commonly  protected  from  the  entrance  of  extraneous  matter  by  the 
presence  of  simple  or  plumose  hairs  on  the  edge  of  the  opening.  The 
spiracles  of  Hymenoptera  previous  to  Carlet's  studies  have  been  con- 
sidered to  belong  to  the  latter  class,  and  this  is  true  of  the  external 
opening.  It  was  found,  however,  in  the  first  instance  in  the  case  of  the 
anal  spiracle  of  the  bee,*  and  afterwards  t  to  be  true  of  all  the  spiracles 
of  Hymenoptera,  that  the  closing  was  effected  not  at  the  mouth  of  the 
spiracle,  but  a  short  distance  below  it  on  the  trunk  of  the  trachea,  thus 
forming  a  small  cloaca-like  cavity.  The  closing  is  effected  by  means  of 
a  chitinous  flap  or  operculum,  which  in  its  normal  position  forms  a  por- 
tion of  the  wall  of  the  enlarged  cavity  immediately  below  the  spiracle. 
By  the  action  of  a  special  muscle  this  flap  may  be  drawn  backward  so 
that  it  crushes  in  the  wall  of  the  trachea  and  closes  it  much  as  a  rubber 
tube  may  be  closed  by  bending  it  at  an  angle.  This  form  of  shutting 
out  the  entrance  of  air  into  the  trachea  is  given  the  name  of  the  oper- 
culate  closure  (fermeture  operculaire).  The  dissection  of  this  tracheal 
muscle  is  a  matter  of  extreme  difficulty,  as  it  is  smaller  than  the  finest 
thread  of  silk  and  is  confused  among  the  bundles  of  the  other  muscles 
which  surround  the  stigmata. 

MOUTH  PARTS   OF  THYSANOPTERA. 

A  peculiar  asymmetry  of  the  head  and  mouth  parts  of  Thysanoptera, 
which  seems  to  have  been  hitherto  overlooked,  is  described  and  figured 
by  Prof.  H.  Garman  in  Bulletin  of  the  Essex  Institute,  Vol.  XXII,  Nos. 
1-3,  1890.  A  well-developed  organ  supposed  to  be  a  mandible  is  found 
to  occur  on  one  side  of  the  head  and  to  be  represented  by  a  mere  rudi- 
ment on  the  opposite  side,  and  that  is  accompanied  with  a  lack  of  sym- 
metry in  the  clypeus  labrum,  and  also  in  the  chitinous  endocranium  of 
the  head.  The  long  styliferous  organs  heretofore  taken  for  the  mandi- 
bles are  supposed  to  be  rather  the  lacinise  of  the  maxillfe.  The  explana- 
tion of  the  organs  is  given  with  some  hesitation  by  the  author,  his  stud- 
ies having  been  limited  to  species  in  two  genera. 

*  Comptes  Rendus,  November  5,  1888.  t  Coraptes  Rendus,  April  23,  1889. 
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ENTOMOLOGICAL   SOCIETY   OF   WASHINaTON. 

October  2,  1890.— Messrs.  J.  M.  Stedman,  Nathan  Banks,  and  F.  W.  Mally  were 
elected  members  of  the  Society. 

Under  exhibition  of  specimens  and  notes,  Dr.  Fox  exhibited  a  specimen  of  a  small 
spider,  belonging  to  the  genus  Epiainus,  which  was  stated  by  Dr.  Marx  to  be  an  un- 
described  species. 

Dr.  Marx  called  attention  to  two  spiders  new  to  onr  fauna,  one  belonging  to  the 
European  genus  Histopona,  taken  at  Penn-Mar,  Md.,  and  also  received  from  South 
Florida,  and  the  other  a  new  genus  of  uncertain  position,  but  possibly  allied  to  the 
Agalenidse,  represented  by  a  single  specimen  taken  on  the  grounds  of  the  Department 
of  Agriculture. 

Mr.  Marlatt  exhibited  a  specimen  of  Trypeta  wqualis  Lw.  which  he  had  bred  from 
the  seed-pods  of  Xanthium  and  the  larval  habit  of  which  he  had  described  at  a  pre- 
vious meeting  of  the  Society. 

Mr.  Marlatt  then  presented  a  paper  on  "  Some  Observations  on  the  Habits  of  Vespa 
germanica  and  V.  cuneata."  The  feeding  and  nesting  habits,  particularly  of  the  first- 
named  species,  were  described.  Three  kinds  of  nests  were  mentioned,  viz,  the  very 
rare  aerial  ones,  those  beneath  stumps  or  stones  and  those  in  open  ground,  the  latter 
being  much  the  more  common.  Various  insect  and  mammalian  enemies  of  these 
wasps  were  alluded  to,  together  with  the  means  employed  to  destroy  the  nests  when 
their  proximity  to  dwellings  renders  them  objectionable.  Discussed  by  Messrs.  How- 
ard, Schwarz,  Fox,  Dodge,  Stedman,  Marlatt,  and  others. 

Mr.  Howard  read  a  paper  entitled  "A  New  Kemarkable  Genus  of  Encyrtinse,"  in 
which  he  characterized  a  new  genus  and  species  which  possesses  the  peculiar  ramose 
antennae,  hitherto  peculiar  in  the  subfamily  Encyrtinaj,  to  Tetracnenma  diversieornis  of 
Westwood.  Mr.  Howard  has  named  the  genus  Tanaoatigma  and  the  species  T.  course- 
tiw  from  Courseiia  (?)  mexicana,  a  rare  leguminous  plant  collected  in  the  Alamos  Mount- 
ains, Mexico,  by  Dr.  Edward  Palmer,  and  in  the  ovaries  and  stigma  of  which  the 
insect  breeds.     Discussed  by  Messrs.  Schwarz,  Howard,  and  Marlatt. 

Dr.  Marx  gave  an  interesting  account  of  his  recent  experiments  to  determine 
whether  the  bite  of  Lathrodectua  mactana  is  poisonous  or  not.  He  described  the  poison 
glands  of  Lathrodectus  which  are  remarkably  small.  He  had  introduced  the  poison 
in  various  ways  into  guinea-pigs  and  rabbits  without  obtaining  any  satisfactory 
results,  and  proposed  to  vary  and  continue  his  experiments  to  put  the  matter  of  the  sup- 
posed poisonous  nature  of  the  bite  of  this  spider,  if  possible,  beyond  doubt.  Discussed 
l)y  Messrs.  Schwarz,  Howard,  Fox,  and  Marlatt. 

Mr.  Ulke,  who  was  present,  gave  an  interesting  description  of  the  habits  of  Tachys 
incurvua  Say,  which  he  had  found  in  numbers  in  the  nests  of  ants,  and  which  is  the 
first  Carahid  to  be  determined  as  truly  myrmecophilous.  He  also  described  the  habits 
of  certain  myrmecophilous  Staphylinidse,  and  exhibited  a  small  collection  of  Coleop- 
tera  made  by  Mr.  T.  Ulke,  illustrating  the  local  fauna  of  the  Black  Hills  district. 
Discussed  by  Messrs.  Schwarz,  Howard,  and  Marx. 

In  connection  with  the  subject  of  local  faunas,  Mr.  J.  B.  Smith's  recent  catalogue 
of  the  insects  of  New  Jersey  was  taken  up  and  discussed  at  length  by  the  Society. 

Mr.  Townsend  communicated  for  publication  a  generic  synopsis  of  the  first  five 
groups  of  the  North  Amercan  calyptrate  Muscidae. 

C,  L.  Marlatt, 
Recording  Secretary. 
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SPECIAL  NOTES. 

The  Texas  Screw  Worm.* — Prof.  H.  A.  Morgan  has  put  together  some 
original  matter  on  the  subject  of  this  plague  to  Southern  cattle  {Lucilia 
macellaria)  in  a  recent  bulletin  of  the  Louisiana  Station.  It  seems  that 
some  animals  were  purchased  for  the  purpose  of  investigation,  and 
direct  observations  upon  the  insect  were  made.  Popular  descriptions 
are  given  of  the  egg,  larva,  pupa,  and  imago,  and  observations  are  re- 
corded which  prove  that  the  insect  will  breed  upon  decaying  animal 
matter.  The  statement  is  made  that  they  will  breed  in  decaying  vege- 
table matter  also,  but  the  observations  proving  this  statement  aie  not 
recorded.  The  fly  is  said  to  be  readily  attracted  by  the  odor  of  both 
decaying  animal  and  vegetable  matter,  and  the  author  has  seen  plants 
in  the  neighborhood  of  a  dead  animal  completely  covered  with  the  flies. 
The  fly  is  said  to  be  more  or  less  active  at  night,  and  the  author  urges 
the  necessity  of  mosquito  bars  in  localities  where  the  Screw-worm  Fly 
is  prevalent,  as  it  is  well  known  to  attack  human  beings. 

All  the  natural  openings  of  animals  are  said  to  be  most  liable  to  at- 
tack, particularly  the  "  sheaths"  of  horses  and  mules  and  the  navels 
of  newly-born  stock,  while  in  all  animals  where  an  abrasion  of  the  skin 
is  made  the  fly  may  be  expected  to  lay  her  eggs.  The  death  of  stock 
which  has  been  attacked  at  the  point  where  the  horn  has  been  acci- 
dentally broken  oft'  is  recorded,  but  the  majority  of  deaths  resulted  from 
the  deposition  of  eggs  upon  spots  where  ticks  had  been  killed,  the  fly 
being  attracted  by  the  blood.  The  author  had  noticed,  however,  that 
when  sheep  had  become  sick  and  emaciated,  the  characteristic  sickly 
odor  has  attracted  the  flies,  which  laid  masses  of  eggs  in  the  folds  of  the 
wool,  the  young  larvae  penetrating  the  skin  where  no  wound  has  been 
made. 

In  the  matter  of  preventives,  the  author  insists  upon  the  importance 
of  burying  or  otherwise  destroying  all  animal  and  vegetable  matter,  a 

•  Bulletin  of  the  Agricultural  Experinient — Station  of  Louisiaua,  No.  2,  Second 
Series.    Texas  Screw  Worm,  by  Prof.  H.  A.  Morgan,  Entomologist,  Baton  Rouge,  ia90. 
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depth  of  from  2  to  2^  feet  being  necessary  in  case  of  burying,  and  be 
suggests  also  that  all  refuse  on  common  dumps  be  disinfected.  Any- 
thing that  will  prevent  the  stock  from  abrasions  of  the  skin  is  a  pre- 
ventive, and  the  statement  is  made  that  the  barbed-wire  fence  and  the 
Screw-Worm  Fly  go  hand  in  hand.  In  the  matter  of  remedies,  a  long 
list  of  substances  has  been  experimented  with,  and  it  will  be  unneces- 
sary to  mention  them  in  detail,  as  but  one  is  unhesitatingly  recom- 
mended. This  is  crude  carbolic  acid.  When  the  maggots  have  been 
eliminated  from  the  wound  the  latter  should  be  washed  thoroughly 
with  warm  water  and  dressed  with  carbolized  oil  (1  part  carbolic  acid, 
16  of  oil).  If  there  is  a  cavity,  lint  cotton  saturated  with  the  oil  should 
be  inserted.  Tar,  grease,  and  fish-oil  are  recommended  as  ointments. 
The  common  use  of  mercurials  is  deprecated  on  account  of  the  danger 
of  the  animal  licking  the  parts. 

We  are  sorry  to  see  that  the  author  has  not  experimented  with 
pyrethrum,  which  is  useful  in  destroying  the  worms  and  particularly  in 
causing  them  to  forsake  the  affected  parts.  Our  first  specimens  of  this 
worm  were  sent  us  back  in  the  sixties  as  abounding  in  the  refuse  of 
osage  orange  fruit  from  which  the  seed  had  been  abstracted,  and  Mr. 
Morgan's  experience  corroborates  this  vegetal-feeding  habit  in  a  species 
normally  sarcophagous  and  helcophagous.  We  have  long  been  inter- 
ested jn  this  insect,  and  are  pleased  that  Mr.  Morgan  has  so  thoroughly 
covered  the  ground  in  his  little  bulletin,  which,  by  the  way,  is  stated  to 
be  preliminary  in  its  nature.  It  is  a  valuable  contribution  to  the  some- 
what extensive  literature  on  the  subject,  which  for  the  most  part  con- 
cerns the  insect's  relations  to  man  rather  than  to  live-stock,  and  we  wish 
that  he  had  omitted  the  perfectly  ridiculous  figures  of  the  insect,  which 
serve  no  other  purpose  than  to  prejudice  the  character  of  the  text. 


Physiognomy  of  the  American  Tertiary  Hemiptera.* — Mr.  S.  fl.  Scudder 
has  just  published  under  this  caption  a  very  interesting  contribution 
to  the  paleontology  of  entomology.  An  interesting  comparison  is  drawn 
between  the  fossil  Hemiptera  of  Europe  and  America  (including  the 
species  found  in  amber),  showing  that  266  species  have  been  found  in 
American  strata  as  against  218  in  European  strata.  A  number  of 
striking  generalizations  are  made,  from  which  it  appears  that  the 
general  facies  of  the  Hemipterous  fauna  is  American ;  that  all  the 
species  are  extinct;  that  no  species  are  identical  with  any  European 
tertiary  forms;  that  a  very  considerable  number  of  genera  are  ex- 
tinct ;  that  existing  genera  which  are  represented  in  the  American 
tertiaries  are  mostly  American,  not  infrequently  subtropical  or  tropical 
American,  and  where  found  also  in  the  Old  World  are  mostly  those 


"Author's  extras  from  the  Proceedings  of  the  Boston  Society  of  Natural  History, 
vol.  xxiv,  1889,  pages  562  to  579. 
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which  are  common  to  the  north  temperate  zone ;  that  there  are  no  ex- 
tinct families  ;  and  that  the  appearance  of  the  same  families  and  even 
of  the  same  groups  of  genera  in  the  European  and  American  tertiaries 
is  common,  but  of  the  same  restricted  genus  very  rare. 


Catalogue  of  the  Insects  of  New  Jersey.»_In  a  handsome  volume  of 
485  pages  Professor  Smith  has  given  us  a  list  of  all  the  insects  which 
are  recorded  from  the  State  to  which  bis  labors  have  been  recently 
transferred.  The  catalogue  is  the  result  of  only  a  few  months'  labor 
and  is  confessedly  very  incomplete.  In  fact,  as  the  author  states,  ex- 
cept in  Coleoptera  and  Lepidoptera,  New  Jersey  is  practically  unex- 
plored, and  even  in  the  collected  orders  northern  and  northwestern 
New  Jersey  are  entirely  unrepresented.  The  only  general  collection 
the  author  was  able  to  consult  was  that  of  Mr.  M.  S.  Crane,  of  Cald- 
well. We  marvel  at  and  admire  the  author's  great  industry,  but  feel 
that  in  this  case  it  has  been  prematurely  applied  and  that  further  time 
and  collecting  would  have  resulted  in  a  catalogue  more  satisfactory  to 
himself  and  to  entomologists  generally.  In  its  present  shape  it  will  be 
of  very  slight  avail  to  the  student  of  faunal  distribution,  except,  per- 
haps, in  the  two  orders  above  mentioned.  Six  thousand  and  ninety- 
eight  species  are  mentioned,  of  which  2,227  are  beetles,  1,074  butter- 
flies and  moths,  1,140  Hymenopterous  insects,  and  811  two-winged  flies, 
the  other  five  orders  being  very  poorly  represented. 


Economic  Entomology  in  New  South  Wales.— The  Government  of  New 
South  Wales  has  just  begun  the  publication  of  a  journal  entitled  The 
Agricultural  Gazette  of  New  South  Wales,  issued  by  direction  of  the 
Hon.  Sydney  Smith,  M.  P.,  Secretary  of  Mines  and  Agriculture,  the  first 
number  of  which  was  published  in  July  of  the  present  year.  The 
Director  of  Agriculture,  Mr.  H.  C.  L.  Anderson,  has  sent  us  the  open- 
ing number,  which  is  a  very  creditable  pamphlet  of  154  pages  and  in 
which  we  are  pleased  to  see  that  the  subject  of  insect  pests  receives  a 
great  deal  of  attention.  Our  esteemed  correspondent,  Mr.  E.  Sidney 
Olliff  contributes  three  articles  to  this  number,  entitled,  respectively, 
Insect  Pests  (a  consideration  of  the  Codling  Moth  and  Apple-leaf 
Roller),  Insect  Friends  and  Foes,  and  the  Maize  Caterpillar  and  Moth 
{Heliothis  armigera).  The  first  and  the  last  of  these  articles  are  each 
illustrated  by  a  well  executed  heliotype  plate  reproduced  in  part  from 
the  reports  of  this  Department,  and,  what  with  the  work  being  done 
by  Mr.  Olliff  at  Sydney,  Mr.  Crawford  at  Adelaide,  Mr.  Tryon  at  Bris- 
bane, and  Mr.  French  at  Melbourne,  the  Australians  are  making  rapid 
advances  on  the  practical  side  of  entomological  study. 

'Catalogue  of  insects  found  in  New  Jersey.  By  Prof.  Jno.  B.  Smith.  From  the 
final  report  of  the  State  geologist,  vol.  ii,  Trenton,  1890. 
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Root  Galls  of  Australia.— Since  the  preceding  notice  was  written  we 
have  received  Part  2,  Vol.  1,  of  the  Agricultural  Gazette  of  New  South 
Wales  (August,  1890)  and  are  pleased  to  notice  that  it  is  devoted  en- 
tirely to  the  consideration  of  an  Auguillulid  which  damages  potatoes, 
parsnips,  mangels,  and  the  roots  of  the  peach.  The  subject  is  treated 
in  a  masterly  manner  by  Dr.  N.  A.  Cobb,  the  pathologist  of  the  De- 
partment of  Agriculture  of  New  South  Wales.  A  most  careful  study 
of  the  life  history  of  the  species  involved  is  given  and  an  analytical  key 
to  the  species  of  the  genus  Tylenchus  follows.  Descriptions  of  the 
different  species  are  then  given  and  the  final  section  of  the  paper  con- 
siders  the  question  of  remedies.  Dr.  Cobb  identifies  the  species  with 
the  one  treated  by  Dr.  Neal  in  Bulletin  20  of  this  Division  and  adopts 
Dr.  Neal's  provisional  name  of  Tylenchus  arenarius.  He  is  unfamiliar 
with  the  paper  by  Prof.  G.  F.  Atkinson  published  as  No.  1,  Vol.  1,  of 
the  ''  Science  Contributions  from  the  Agricultural  Experiment  Station, 
Alabama  Polytechnic  Institute"  (reviewed  in  Insect  Life  for  March, 
1890,  page  263),  in  which  this  form  is  determined  as  identical  with  the 
European  Eeterodera  radicicola,  although  Doctor  Cobb  admits  that  the 
species  may  be  this  latter,  his  uncertainty  arising  from  the  insufficiency 
of  the  description  and  from  lack  of  literature.  Doctor  Cobb  gives  the 
results  of  no  experiments  of  his  own  with  remedies,  but  publishes  a 
very  concise  and  admirable  summary  of  the  recommendations  of  others, 
giving  the  greatest  prominence  to  the  trapping  remedy  proposed  by 
Professor  Kuhn  on  the  basis  of  Strubell's  investigations.  He  also  de- 
votes considerable  space  to  the  different  means  by  which  the  disease 
may  pass  from  one  piece  (»f  land  to  another  and  in  this  connection  the 
influence  of  a  good  system  of  surface  drainage  is  brought  out. 

We  congratulate  the  Director  of  Agriculture  upon  the  publication  of 
such  an  admirable  paper. 


Notes  upon  Ephestia  interpunctella — We  publish  in  this  number  a 
note  under  the  above  heading  by  Mr.  W.  H.  Patton,  in  which  he  arrives 
at  the  conclusion  that  Ephestia  interpunctella,  E.  Mlhniella,  and  E.  zece 
are  all  synonyms.  We  publish  the  note  in  deference  to  Mr.  Patton's 
well  known  reputation  as  an  entomologist,  but  can  not  do  so  without 
entering  our  strong  dissent  from  his  conclusions.  We  have  long  since 
jidopced  zece  as  a  synonym  of  interpunctella,  but  fully  believe  in  the  dis- 
tinctness of  kiihniella,  though  originally  inclined  to  believe  that  they 
might  prove  synonymous.  Full  study  confirmed  us  in  the  opposite 
view,  and,  while  we  do  not  attacli  great  generic  value  to  the  differences, 
the  fact  that  Mr.  Hulst  in  his  recent  monograph  of  the  Phycitidse  of 
Forth  America  has  placed  them  in  two  different  genera  {Mihniella  be- 
longing to  Ephestia  proper  while  interpunctella  is  placed  in  Gueu^e's 
genus  Plodia,  is  certainly  corroborative  of  their  specific  distinctness. 
The  main  difference  between  the  two  genera,  as  indicated  by  Mr.  Hulst, 
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is  that  in  JEphestia  the  palpi  are  erect  while  in  Plodia  they  are  porrect. 
The  criticism  concerning  the  larva  shown  at  fig.  30,  Vol.  II,  is  equally 
nnfortunate,  as  we  have  carefully  studied  the  early  stages  of  interpunc- 
tella  and  are  equally  familiar  with  those  of  Oelechia  cerealella,  the  early 
stages  of  both  species  being  represented  in  large  series  in  the  National 
Museum  collection. 


REPORT   ON  A  LOCAL   OUTBREAK  OF   GRASSHOPPERS  IN  IDAHO. 

By  Lawrence  Bruner. 

Lincoln,  Nkbr.,  September  1,  1890. 
Prof.  C.  V.  Riley, 

U.  S.  Entomologist,   Washington,  D.  C: 
Sir:  I  submit  herewith  a  brief  report  on  my  recent  trip  into  the  Northwest,  for  the 
purpose  of  investigating  the  reported  locust  or  grasshopper  plague  in  portions  of 
Idaho,  Montana,  and  Utah.    The  trip  was  made  in  company  with  Mr.  T.  H.  Marsland, 
of  this  city,  who  acted  as  an  assistant  while  in  the  field. 
Respectfully, 

Lawrence  Bruner, 

Special  Agent. 

We  left  Lincoln  on  the  7th  of  August  and  proceded  to  Soda  Springs, 
Idaho,  where  the  first  stop  was  made.  Here  inquiry  was  made  of  the 
settlers  as  to  any  jjossible  locust  depredations  within  that  immediate 
vicinity  or  in  outlying  regions.  The  country  round  about  was  also  vis- 
ited by  us,  and  careful  collections  made  of  such  locusts  and  other  in- 
sects as  were  to  be  obtained.  After  three  days  had  been  spent  in  this 
work,  and  no  locust  plague  discovered  east  of  the  Utah  and  Northern 
Railroad,  either  through  report  or  by  actual  observation,  we  proceeded 
to  Pocatello,  Idaho.  Here  we  remained  a  day,  busying  ourselves  in 
interviewing  various  persons  belonging  to  the  immediate  locality,  as 
\^ell  as  others  who  lived  in  Montana  and  other  portions  of  the  North- 
west. Collections  were  also  made  in  the  valley  of  the  Portnuflf  and 
among  the  foot-hills  adjoining,  but  none  of  the  destructive  locusts  were 
obtained. 

During  the  day  spent  liere  a  miner  from  Butte,  Mont.,  was  inter- 
viewed, who  informed  us  that  several  weeks  previously  he  had  seen 
large  numbers  of  grasshoppers  in  the  vicinity  of  Red  Rock  Lake,  Mon- 
tana, and  Henry  Lake,  Idaho,  but  was  not  certain  as  to  the  kind.  His 
description  of  the  insects,  however,  lead  me  to  believe  they  were 
"  natives,"  and  not  the  much-dreaded  Rocky  Mountain  Locust. 

From  Pocatello  we  proceeded  westward  to  Shoshone,  Idaho,  the  near- 
est point  on  the  Oregon  Short  Line  of  the  Union  Pacific  Railway,  to  the 
Camas  Prairie  of  Logan  County,  Idaho,  and  where  we  had  become 
pretty  well  satisfied  the  grasshoppers  of  which  we  had  come  in  quest 
would  be  found.  Upon  arriving  at  Shoshone  we  accordingly  began 
immediately  to  investigate,  and  soon  found  a  number  of  specimens  of 
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Camnula  pellucida,  which  we  were  assured  was  the  insect  that  was 
doing  all  the  damage  on  the  prairie  and  the  entire  farming  region 
about.  The  few  straggling  hoppers  that  we  found  in  the  streets  and 
among  the  fields  along  the  railroads  just  outside  of  town  were  said  to 
have  been  carried  down  from  the  regions  above  on  the  locomotive  and 
cars  running  between  Shoshone  and  Ketchum.  Be  this  as  it  may,  we 
were  now  certainly  very  close  to  a  region  invaded  by  a  locust  plague, 
either  of  local  or  foreign  origin,  but  most  probably  the  former. 

On  the  following  morning  we  arranged  with  several  ranchers  who 
were  in  from  Soldier,  a  town  situated  in  the  prairie  about  40  miles  north- 
west of  Shoshone,  to  accompany  them  to  the  region.  The  owner  of  the 
team  was  accordingly  engaged  to  transport  us  across  the  lava-beds  and 
intervening  divide  which  separates  Shoshone  from  the  Camas  prairie, 
or  upper  valley  of  the  Malad  Eiver,  an  exceedingly  beautiful  and  fer- 
tile valley  through  which  flow  many  clear  mountain  streams.  Like 
many  of  the  other  fertile  valleys  of  the  region  bordering  the  great  in- 
terior basin,  this  valley  is  the  remains  of  an  ancient  lake  that  was  pro- 
duced at  the  time  of  the  lava  outflow,  and  afterwards  drained  by  the 
wearing  away  by  erosion  of  the  comparatively  narrow  ledge  of  lava  at 
its  lower  end. 

About  22  miles  out  of  Shoshone  we  stopped  at  a  rancher's  over  night, 
and  at  his  place  found  the  first  signs  of  the  hoppers.  Here  we  were 
taken  over  a  meadow  of  about  80  or  100  acres  in  extent,  which  was 
pretty  well  covered  with  the  Camnula  pellucida,  which  we  were  informed 
had  bred  in  the  adjoining  hills.  These  had  not,  however,  done  any 
great  amount  of  injury,  since  they  had  not  come  down  into  the  valley 
until  quite  recently,  nor  had  they  at  any  time  during  the  summer 
shown  much  activity  or  voraciousness.  Up  to  the  time  of  our  visit  no 
eggs  had  been  observed  to  have  been  deposited  by  them,  and  but  few 
of  the  locusts  were  seen  in  copulation.  Other  small  areas  in  the  imme- 
diate neighborhood  were  infested  by  similar  isolated  swarms  that  had 
originated  from  stragglers  which  left  the  prairie  during  the  summer  of 
1889,  in  small  swarms  that  entered  the  hills  in  every  direction.  On 
the  following  morning  we  started  across  the  ridge  afoot  for  the  next 
ranch,  6  miles  away,  while  the  team  went  around,  about  20  miles.  Dur- 
ing this  walk  we  encountered  several  small  swarms  of  the  same  locust, 
all  of  which  were  observed  to  be  gathering  in  the  vicinity  of  water  or 
meadow  grounds.  Some  of  these  latter  hoppers  were  copulating,  but 
most  of  them  were  sitting  singly  or  in  groups  upon  the  ground  or  veg- 
etation. None  of  them  appeared  to  me  to  possess  the  usual  activity 
belonging  to  the  species  as  I  had  seen  it  previously. 

When  we  arrived  at  the  ranch  for  which  we  had  been  making,  the 
hopi)ers  were  found  in  large  numbers  all  over  the  meadows  and  along 
the  lower  slopes  of  the  canon  walls  where  the  vegetation  showed  the 
presence  of  considerable  moisture.  Here,  too,  we  noticed  the  seeming 
lack  of  activity  among  the  hoppers.     Xowhere  did   they  exhibit  that 
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voraciousuess  and  desire  to  be  on  the  move  that  I  had  been  so  often 
accustomed  to  see  in  them  on  previous  occasions.  Alter  joining  the 
team  and  proceeding  up  the  valley  towards  the  divide  separating  the 
Snake  River  plains  from  the  Camas  prairie,  we  encountered  still  other 
scattered  swarms  of  this  same  locust.  Some  of  these  swarms  were 
quite  small,  while  others  were  of  respectable  size.  All  of  them  were 
confined  to  the  valley  or  lower  slopes  of  the  foot-hills  and  showed  a 
tendency  to  keep  as  close  as  possible  to  water  or  green  vegetation. 
Just  before  reaching  the  divide  a  small  swarm  of  them  was  encount- 
ered which  appeared  quite  active,  and  which  were  engaged  in  deposit- 
ing eggs.  These  were  gathered  on  a  low  gravelly  flat  which  covered 
possibly  one-half  an  acre  in  extent.  Only  a  small  per  cent,  of  the  lo- 
custs thus  gathered  here  were  actually  engaged  in  depositing  eggs,  and 
but  few  eggs  had  thus  far  been  placed. 

Beyond  the  divide,  i.  e.,  on  the  prairie  side,  the  locusts  became  quite 
general  in  their  dispersion,  but  were  by  no  means  abundant  until  we 
arrived  upon  the  prairie  proper  and  came  to  the  vicinity  of  fields  of 
grain.  Here  they  were  everywhere,  and  their  work  of  destruction  be- 
came api)arent  on  all  sides.  Fields  of  grain  had  been  stripped  to  the 
bare  soil  in  places,  while  the  prairie  grasses  were  greatly  damaged 
Even  the  weeds  of  the  country  occasionally  showed  their  ravages 
Some  wheat-fields  still  had  the  bare  stalks  standing  rigid,  looking  like 
so  many  porcupine  quills  stuck  perpendicularly  into  the  ground.  Occa 
sionally  a  field  would  be  passed  where  but  little  damage  had  occurred 
In  but  few  instances,  however,  was  the  injury  complete,  for  almost 
every  farmer  in  the  valley,  so  far  at  least  as  we  visited  it,  had  a  por 
tion  of  some  or  all  of  his  crops  spared  by  the  ravaging  hordes. 

After  establishing  ourselves  in  the  valley  we  soon  began  our  work  of 
investigation  by  inquiry  and  personal  observation,  and  in  this  manner 
in  two  days  had  obtained  a  pretty  thorough  knowledge  of  the  hopper, 
both  for  the  past  and  present,  with  some  notions  as  to  its  possible 
future  also.  We  ascertained  that  it  first  made  its  appearance  in 
numbers  sufficiently  great  to  attract  the  attention  of  the  settlers  about 
four  years  ago,  when  some  injury  was  done  to  gardens,  and  here  and 
there  to  fields  of  grain  about  the  edges  along  road-sides.  The  follow- 
ing year  larger  areas  were  infested  and  more  extensive  inroads  made 
into  the  cultivated  crops.  Even  at  this  time  no  especial  attention  was 
paid  to  the  enemy,  for  all  the  farmers  and  ranchmen  had  an  abundance 
and  did  not  miss  the  comparatively  small  per  cent,  which  fell  to  the 
hoppers.  Last  year  was  a  very  dry  one,  and  the  greatly  increased 
hordes  of  the  locust  soon  worked  their  way  through  field  after  field, 
which  they  left  almost  bare.  This,  together  with  the  scarcity  of  wild 
grasses  upon  the  meadows  and  foot-hills,  occasioned  partly  by  the 
drouth  and  partly  by  the  ravages  of  the  locusts,  very  quickly  attracted 
the  attention  of  the  settlers.  Then,  too,  to  make  the  ravages  appear 
more  complete,   these  depredations  were  followed  by  a  very  severe 
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winter,  with  deep  snows  and  but  little  wind  to  bare  the  hill-sides,  so 
that  stock  might  secure  feed. 

Early  in  the  summer  of  1889,  soon  after  the  locusts  attained  their 
growth  and  became  fledged,  they  left  the  valley  for  the  foot-hills  and 
mountains,  where  their  eggs  were  left  in  great  quantities  in  all  avail- 
able places.  In  this  migration  the  prevailing  direction  taken  by  the 
hoppers  was  easterly,  varying  from  northeast  to  southeast.  A  few  of 
them  also  went  to  the  north  and  south,  according  to  the  position  they 
occupied  upon  the  prairie  in  relation  to  the  surrounding  and  adjoining 
hills  and  mountains.  Instead  of  remaining  upon  the  low  grounds 
where  there  is  moisture,  they  left  for  the  apparently  arid  hill-slopes— a 
trait  not  usually  supposed  to  belong  to  this  particular  species  of  locust. 
On  the  following  spring,  that  is,  the  spring  of  1890,  the  deep  snows 
disappeared,  and  the  young  first  hatched  on  the  hill-slopes  exposed  to 
the  sun's  direct  rays,  the  water  ran  off",  and  by  the  time  the  hoppers 
were  grown  was  normal  on  the  valleys  and  low  ground,  where  it  was  in 
excess  early  in  the  season  on  account  of  the  deeper  snows  than  usual. 
Instead  of  continuing  on  their  course  away  from  the  prairie,  the 
hoppers  now  turned  in  their  tracks  and  came  back  to  the  valley,  with  its 
greener  grasses,  moister  ground,  and  fields  of  succulent  grain  ;  and 
here  they  have  for  the  most  part  remained.  This  year  eggs  were  de- 
posited upon  gravelly  spots  in  the  valley.  In  many  cases  these  are 
of  considerable  extent,  but  usually  do  not  cover  an  area  of  more  than 
a  few  acres. 

Such  is  the  outline  history  of  this  particular  locust  outbreak  as  nearly 
as  could  be  ascertained  in  so  brief  a  time  as  we  had  at  our  command, 
and  with  so  little  opportunity  to  travel  over  the  region  embraced  in  the 
area  overrun.  This  area  now  extends  over  a  strip  of  country  commenc- 
ing at  a  point  to  the  westward  of  Soldier,  Logan  County,  about  30  miles 
and  extending  as  far  to  the  westward  as  Lost  River  and  Birch  Creek. 
It  occupies  a  strip  of  country  about  30  to  50  miles  in  width  and  about 
140  miles  in  length.  The  place  of  greatest  abundance  appears  to  be 
that  region  usually  called  the  Camas  Prairie,  on  the  Malad  River  and 
the  valley  of  Wood  River  below  Halley.  These  regions  are  shown  ap- 
proximately on  the  accompanying  map  of  Idaho,  which  I  inclose  with 
the  report. 

As  nearly  as  I  could  ascertain  no  efforts  were  made  during  the  past 
four  years  to  keep  the  insect  in  check  or  to  prevent  its  ravages,  save  in 
a  single  instance.  This  was  done  by  a  Mr.  Fred  Hastings,  who  flooded 
his  grain  field  while  the  hoppers  were  still  quite  small,  with  the  result 
that  as  soon  as  he  turned  off  the  water  and  the  fields  began  to  dry  the 
little  fellows  left.  The  reason  why  nothing  was  tried  in  the  line  of 
remedies  is  to  be  laid  to  discouragement  on  the  part  of  the  settlers, 
rather  than  to  any  other  .single  reason.  After  we  had  been  in  the  region 
and  had  talked  with  a  number  of  the  ranchmen  they  felt  much  en- 
couraged and  have  decided  to  see  what  can  be  done  since  the  General 
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Oovernmeut  has  shown  an  interestin  their  afflictions.  What  they  want 
is  directions  as  to  how  to  proceed,  and  they  will  do  the  work  cheer- 
fully and  thoroughly  as  far  as  can  be  done  in  a  hilly  and  mixed  country 
by  a  small  population. 

NATURAL  ENEMIES  AND  PARASITES. 

Prior  to  this  summer  but  few  of  the  locusts  appeared  to  be  troubled 
by  any  insect  or  other  enemy,  nor  have  any  been  observed  to  succumb 
to  fungus  diseases,  and  perhaps  but  few  to  other  contagious  ailments. 
During  the  month  of  August  and  also  near  the  close  of  July  many  of 
the  hoppers  were  found  to  contain  maggots  of  some  Tachina  fly,  which 
eventually  killed  them.  Some  contained  as  many  as  three  or  four  of  these 
grubs  each.  Others  were  attacked  by  the  locust-mite,  while  a  host  of 
them  were  captured  by  digger-wasps  and  robber-flies,  these  latter  being 
exceedingly  numerous  in  individuals  at  the  time  we  were  in  the  country. 
In  looking  over  a  number  of  fields  and  portions  of  the  prairies  we  were 
surprised  to  see  how  many  of  the  hoppers  had  really  been  destroyed  by 
these  agencies.  In  some  localities  as  many  as  one  half  dozen  dead  were 
counted  on  a  square  yard  ;  and  taking  the  [irairie  over  it  was  estimated 
that  there  were  enough  dea  d  on  the  ground  at  the  time  to  make  one  to  each 
square  yard.  Aside  from  the  insect  enemies  noticeable  there  were  evi- 
dently many  others  at  work  in  thinning  out  its  ranks.  Birds,  fowls,  and 
small  mammals,  together  with  the  few  reptiles  that  are  native  to  the  re- 
gion also  did  much  towards  their  diminution.  In  addition  to  all  these 
there  appeared  to  be  some  disease  extant  among  the  hordes,  which  ren- 
dered the  victims  sluggish  of  movement,  and  dark  in  color,  containing  a 
sort  of  viscid  brownish  substance  throughout  the  body.  A  very  large  per- 
centage of  all  the  hoppers  seen  upon  the  prairies  appeared  to  be  affected 
in  a  greater  or  less  degree  by  this  disease.  It  was  probably  due  to  this 
disease  that  the  majority  of  all  the  hoppers  of  the  region  owed  their 
torpidity. 

FUTURE   OUTLOOK. 

My  impression,  after  having  visited  the  region  and  having  carefully 
looked  over  the  entire  field,  is  that  this  plague  is  rapidly  on  the 
decline,  and  that  with  ordinary  climatic  conditions  but  little  fear  need 
be  entertained  for  the  future.  As  we  have  observed,  the  locusts  have 
become  diseased  the  present  year,  numerous  insects  and  other  enemies 
are  at  work  on  them,  and  the  eggs  are  for  the  most  part  laid  in  the 
valleys.  Many  of  these  egg-areas  will  be  flooded  with  water  from  the 
ditches  during  this  month  so  as  to  cause  them  to  swell  this  fall,  and 
the  young  will  accordingly  hatch  earlier  in  spring,  and  can  be  handled 
with  water  when  water  is  abundant,  and  before  the  grain  has  started 
much.  Theu,  too,  we  must  no  forget  to  mention  the  almost  miraculous 
appearance  of  toads  that  came  so  universally  and  numerously  over  the 
region  during  the  past  summer.     Millions  of  these  batrachians  hatched 
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in  the  valleys  and  foot-hills  wherever  water  stood  in  pools,  and  after 
they  bad  feet  began  spreading  over  the  country.  These  will,  if  they 
winter  favorably  and  come  out  again  in  spring,  of  themselves  be  nearly 
suflQcient  to  clear  away  a  moderately  extensive   grasshopper  plague. 

Should  the  inhabitants  then  lend  a  hand  and  assist  these  natural 
enemies  in  their  efforts  to  check  the  plague,  the  summer  of  1891  will 
end  the  grasshopper  plague  in  that  part  of  the  State  at  least. 

Leaving  Soldier  we  were  driven  30  miles  into  Haley  by  W.  T.  Perkins» 
who  was  untiring  in  his  efforts  to  aid  us  in  securing  all  the  knowledge 
available  concerning  the  locusts  in  the  prairie  and  surrounding  country. 
J^'roiu  Haley  we  proceeded  by  rail  to  Shoshone  and  Boise  Cit3\  At  this 
latter  point  collections  were  made  of  the  different  locusts  that  were  to 
be  met  with.  Here  the  short- winged  form  ot  Melanojjlus  Jiavo-annulatus 
Thos.,  known  as  Pezotettix  enigma  Scudd.,  was  taken  in  large  numbers  j 
in  fact  it  was  so  common  at  one  point  that  it  had  become  a  nuisance,  if 
not  a  pest.  But,  as  the  species  prefers  open  country  to  the  cultivated 
fields  and  low  meadows,  it  may  never  prove  injurious  to  crops.  Aside 
from  this  hopper  several  other  locusts  were  also  present  in  larger  num- 
bers than  usual  in  the  foot-hills  back  of  town.  None  of  the  Gamnula 
pellucida  were  found  or  reported  within  less  than  25  or  30  miles  to  the 
eastward. 

Aside  from  these  insects  it  was  noticed  that  the  codling  moth  and  the 
apple-tree  aphis  hold  almost  complete  sway  in  the  beautiful  orchards 
with  which  the  region  abounds.  Almost  every  apple  and  pear  is  punct- 
ured by  the  larvae  of  the  former,  while  the  latter  cover  nearly  every 
apple-tree  in  the  city,  and  what  is  to  be  most  regretted  is  that  noth- 
ing is  done  to  check  these  enemies.  Thousands  of  bushels  of  valuable 
fruit  fall  to  the  ground  and  are  permitted  to  lie  there  and  rot  and  propo- 
gate  the  future  broods  of  the  worm.  None  of  the  "  wind- falls"  are  gath- 
ered and  fed  to  hogs  or  even  dumped  into  the  river. 

From  Boise  City  we  returned  to  Pocatello,  where  we  took  train  for 
Beaver  Canon,  one  of  the  points  to  be  visited  as  indicated  in  the  letter 
of  instructions.  Arriving  at  this  latter  place,  we  soon  learned  that 
locusts  were  not  present  in  more  than  ordinary  numbers  either  here  or 
across  the  divide  in  the  vicinity  of  Ked  Rock  and  Henry's  Lakes.  This 
we  learned  from  a  rancher  and  guide  to  Yellowstone  National  Park  who 
makes  his  headquarters  at  Henry's  Lake.  He  said  the  'hoppers  were 
not  at  all  common  about  either  lake,  in  fact  hardly  plentiful  enough  for 
fish-bait.  After  spending  a  day  here  we  went  south  to  (Jgden  and  Salt 
Lake  City,  at  both  of  which  points  collections  were  made. 

Upon  inquiry  among  the  railroad  men  who  pass  through  there,  it  was 
not  thought  necessary  to  proceed  to  Nephi,  the  seat  of  last  year's  grass- 
hopper injuries.  We  accordingly  started  for  home,  stopping  over  one 
train  at  Cheyenne,  Wyo.  While  here  we  were  informed  that  there  were 
a  great  many  grasshoppers  along  the  line  of  the  Cheyenne  and  Northern, 
a  branch  of  the  Union  Pacific  Railroad.    These  locusts  our  informant 


141 

claimed  were  the  old  style  migratory  species  which  he  had  so  often 
"herded  off"  the  garden  "when  he  was  a  kid."  They  cover  a  strip  of 
country  about  20  miles  in  extent,  or  from  Uva  to  Wendover,  near  old 
Fort  Laramie.  He  had  not  noticed  them  flying  nor  migrating ;  said 
they  were  quite  plentiful,  but  nothing  like  when  they  visited  Nebraska 
years  ago.  Had  also  noticed  large  numbers  of  the  long-billed  curlew 
among  them  all  summer.  Not  having  the  authority  to  do  so,  we  did  not 
visit  this  region  ;  hence  can  give  no  more  detailed  information  concern- 
ing these  insects  than  what  has  just  been  said. 

Unless  other  swarms  of  locusts  are  present  in  portions  of  country  not 
visited,  there  need  be  but  little  apprehension  of  invasions  during  next 
year.  True,  the  extended  drought  for  several  successive  years  has  been 
quite  favorable  generally  to  the  increase  of  this  class  of  insects,  and  we 
may  expect  local  injuries  at  many  points  throughout  the  United  States. 
But,  as  far  as  the  migratory  species  are  concerned,  little  danger  is  to  be 
looked  for. 


ON  THE  USE  OF   CONTAGIOUS   DISEASES   IN  CONTENDING   WITH 
INJURIOUS   INSECTS.* 

By  Herbert  Osborn. 

Four  years  ago  I  presented  a  paper  before  the  Eastern  Iowa  Horti- 
cultural Society  in  which  I  discussed  the  possibilities  of  treating  inju- 
rious insects  by  means  of  their  various  contagious  diseases  and  the  lim- 
itations which  seemed  to  me  must  be  recognized  in  such  treatment. 
Further  observation  has  impressed  me  with  the  correctness  of  the 
ground  then  taken,  and  the  subject  seems  to  me  of  such  importance  that 
I  venture  to  bring  it  up  here  and  repeat,  in  part,  the  substance  of  my 
earlier  paper. 

Considering  the  possibilities  of  the  subject  and  the  importance  evi- 
dent even  after  a  brief  study  of  it,  it  seems  strange  that  these  diseases 
have  received  so  little  attention  as  they  have. 

This  may  have  been  iu  part  due  to  the  fact  that  there  seemed  so  little 
hope  of  making  any  practical  use  of  such  diseases,  but,  probably,  more 
on  account  of  the  difficulties  involved  in  the  study  and  the  lack  of  pos- 
itive knowledge  as  to  the  nature  of  all  diseases  of  an  epidemic  character. 
Of  late  years,  however,  and  largely  on  account  of  the  stimulus  given  to 
the  study  by  the  progress  of  the  germ  theory  of  disease,  this  subject 
has  been  claiming  wide  attention  and  is  receiving  extended  study  at 
the  hands  of  a  number  of  investigators. 

While  there  can  be  no  question  that  the  subject  has  been  too  much 
neglected  in  the  past,  there  seems  at  present  some  danger  of  the  otber 

*  Read  before  the  Eatomological  Club  of  the  American  Association  for  the  Advance- 
ment of  Science,  at  Indianapolis,  August  22,  1890. 
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extreme,  or  rather  that  from  an  exaggerated  idea  of  what  may  be  ex- 
pected from  this  uew  means  of  contending  with  insects  disappointment 
must  inevitably  follow,  and  then  abandonment  of  a  method  which,  taken 
in  its  proper  limit,  may  prove  of  very  great  advantage. 

It  is  my  object  in  this  paper  to  bring  together  some  tacts  to  show 
what  may  reasonably  be  expected  from  this  source  and  to  point  out  as 
far  as  possible  the  limits,  as  they  appear  to  me,  of  its  applicability. 

Naturally  the  only  diseases  over  which  we  can  have  any  practical 
control,  and  which  can  therefore  be  encouraged  at  our  pleasure,  are 
those  of  a  contagious  nature,  or  we  may  probably  say  with  safety  those 
due  to  the  spread  and  multiplication  of  specific  disease  germs. 

Bearing  this  in  mind  three  inquiries  will  naturally  arise:  First^ 
what  diseases  have  we  as  a  basis  upon  which  to  work  ?  Second,  to 
what  extent  can  we  control,  encourage,  and  disseminate  such  diseases, 
what  limit  will  naturally  surround  their  distribution,  and  what  insects 
can  be  reached?  Third,  how  will  such  methods  compare  in  cost  and 
effectiveness  with  other  methods  of  destroying  injurious  species? 

As  regards  the  first  point  we  are  well  aware  of  various  diseases  that 
attack  and  destroy  many  species  of  insects,  some  of  the  most  common  of 
which  have  been  characterized  under  the  names  of  Muscardine;  Gras- 
serie,  Jaunes  or  Jaundice;  Pebrine;  Flaceidity,  Flacherie  or  Schlaff- 
sucht,  and  Foul  Brood,  as  well  as  the  various  kinds  of  Entomophthora 
affecting  flies,  locusts,  cicadas,  and  the  Chinch  Bug.  These  diseases  are 
so  well  known  and  their  characteristics  have  been  stated  so  often  that 
a  repetition  here  is  unnecessary.  It  may  be  stated,  however,  that  care- 
ful descriptions  of  some  of  the  most  important  are  given  by  Prof.  C.  V» 
Riley  in  the  Eei»ort  of  the  United  States  Entomologist  for  1885,  and  by 
Prof.  S.  A.  Forbes  in  a  pamphlet  entitled  "Studies  on  the  Contagious 
Diseases  of  Insects;"  also  a  summary  of  them  in  my  paper  already 
mentioned,  Transactions  Eastern  Iowa  Horticultural  Society,  in  report 
Iowa  State  Horticultural  Society  for  1886,  pages  400-405. 

Summing  up  these  diseases,  I  think  no  one  will  deny  their  great 
economic  importance,  on  the  one  hand,  as  destructive  agents  to  very  im- 
portant industries,  such  as  sericulture  ant)  apiculture,  and  on  the  other 
hand  as  natural  checks  working  more  or  less  constantly  as  efficient 
agents  in  destroying  insects  of  an  injurious  nature.  Nevertheless,  in 
order  that  our  knowledge  should  give  us  a  really  practical  advantage, 
it  is  necessary  that  it  should  provide  us  with  means  for  controlling  the 
multiplication  and  spread  of  the  various  forms  so  that  we  may  prevent 
the  destruction  of  insects  of  domestic  value  and  encourage  and  hasten 
their  action  where  used  as  agents  in  preventing  or  counteracting  in- 
juries of  destructive  species.  It  is  exceedingly  fortunate  and  profita- 
ble when  a  sudden  epidemic  carries  off  hosts  of  chinch-bugs  or  cabbage- 
worms,  but  until  we  can  start  the  disease  in  localities  where  it  is  not 
at  work,  and  carry  it  over  from  year  to  year  so  as  to  set  it  to  work  at 
our  pleasure,  we  can  not  consider  that  our  knowledge  of  the  disease  or 
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the  germs  producing  it  has  reached  the  point  of  practical  applicability. 
Let  us  see,  then,  to  what  extent  these  conditions  have  been  met  or  are 
likely  to  be  met  by  future  investigation. 

The  investigations  of  Pasteur  upon  the  pebrine,  etc.,  of  silk-worms 
and  the  measures  recommended  by  him  resulted  in  restoring  the  silk 
industry  of  France  from  a  state  of  probable  annihilation  to  a  most 
prosperous  condition.  The  same  measures  will  protect  the  silk  industry 
of  the  United  States  if  it  ever  assumes  important  proportions,  while 
there  can  be  little  doubt  that  measures  equally  effective  must  result 
from  a  knowledge  of  the  foul  brood  of  bees.*  From  this  side,  therefore, 
we  can  be  assured  of  practical  advantage  from  the  studies  of  insect 
diseases.  As  regards  the  control  of  these  diseases  in  the  other  direc- 
tion there  appears  to  be  more  difficulty.  The  disease  appears,  for  in- 
stance, in  a  brood  of  insects  that  is  present  in  great  abundance  and 
kills  them  off  at  a  tremendous  rate,  until,  perhaps,  there  is  no  material 
for  it  to  feed  upon,  and  it  is  checked  by  the  destruction  itself  has 
wrought.  How,  then,  shall  the  germ  be  preserved  to  start  anew  in 
subsequent  years?  Or  the  disease  may  be  raging  furiously  on  certain 
insects  in  one  locality,  while  healthy  insects  in  countless  numbers  may 
be  causing  their  usual  havoc  in  another.  How  shall  the  disease  be 
transported  and  how  can  it  be  so  spread  as  to  quickly  affect  the  in- 
sects ? 

To  show  how  these  conditions  occur  in  practice  I  may  be  allowed  to 
repeat  briefly  an  actual  trial  in  the  direction  of  introduction  of  one 
form  of  disease.  During  the  fall  of  1883  I  learned  that  the  cabbage- 
worm  disease  was  raging  in  Illinois,  while  at  the  same  time  healthy 
worms  were  plenty  here,  there  being  no  evidence  of  disease.  I  at  once 
wrote  to  Professor  Forbes,  asking  him  to  send  me  some  of  the  diseased 
worms.  He  did  so,  and  in  due  time  they  arrived,  and  I  at  once  placed 
some  of  the  diseased  worms  on  cabbage  plants  infested  with  worms, 
and  also  sprinkled  some  of  the  plants  with  water  in  which  I  had  mixed 
fluids  from  the  bodies  of  dead  worms.  Later  I  found  one  dead  worm, 
apparently  from  effects  of  the  disease.  The  cabbages  being  gathered 
sooner  than  I  expected  put  an  end  to  the  trial  out  of  doors,  but  I  fed 
some  worms  in  confinement  upon  cabbage  leaves  and  exposed  them  to 
the  disease.  A  number  of  these  died  with  all  the  characteristics  of  the 
disease,  and  microscopic  examinations  showed  them  to  contain  the  same 
micrococcus  as  recognized  by  Professor  Forbes  to  be  the  specific  form 
of  this  disease.  Last  fall,  however,  the  disease  commenced  at  a  point 
very  near  where  I  started  the  experiment  two  years  before,  and  spread 
rapidly  until,  during  the  latter  part  of  the  fall,  cabbage  worms  all  over 
the  neighborhood  were  dying  rapidly  from  its  effects. 

While  it  is  unsafe  to  affirm  that  this  resulted  from  the  introduction 
two  years  previously,  it  is  not  improbable  that  such  is  the  fact,  and  I 

*  A  point  which  is  now  considered  as  fully  reached. 
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feel  considerable  confidence  that  this  disease  may  readily  be  transferred 
from  place  to  place. 

As  to  the  iwssibility  of  preserving  the  germs  from  year  to  year,  Pro- 
fessor Forbes  has  succeeded  in  one  instance  in  carrying  a  species  of 
micrococcus  in  culture-tubes  over  winter,  inoculating  with  these  tlie  fol- 
lowing summer  and  producing  apparently  the  specific  disease  of  that 
organism.  We  may  consider,  then,  leaving  out  of  the  question  the 
difficulties  of  the  process,  that  it  is  possible  to  both  hold  the  germs  for 
a  limited  time  and  to  start  the  disease  anew  in  the  same  or  another 
locality. 

Admitting,  however,  the  possibility  of  preserving  and  transporting 
the  disease,  we  have  still  the  problem  of  how  to  make  the  disease  spread 
with  that  certainty  and  rapidity  necessary  to  make  it  of  practical  value. 
Moreover,  any  remedy  to  be  of  general  utility  must  be  of  such  a  nature 
as  to  be  easily  and  properly  applied  by  people  unacquainted  with  the 
methods  of  germ  culture.  It  might  be  quite  impracticable  to  send  a 
trained  bacteriologist  into  every  county  in  a  State  to  inoculate  the 
chinch  bug  with  flacherie. 

The  slowness  with  which  the  disease  operates,  even  at  best,  makes 
it  doubtful  whether  the  method  can  ever  be  used  where  immediate  re- 
sults are  desired.  This  is  particularly  true  of  all  but  the  bacterial 
forms,  and  even  with  these  a  period  of  incubation  must  elapse  after  the 
first  introduction,  and  a  further  period  before  the  disease  will  spread 
from  those  first  infected  to  other  individuals.  We  can  scarcely  look 
to  it,  therefore,  as  a  source  of  relief  from  sudden  and  unexpected  in- 
vasions of  insects.  When  successfully  introduced  its  spread  will  de- 
pend upon  a  number  of  variable  conditions,  abundance  of  material  upon 
which  to  feed,  amount  of  communication  among  insects,  atmospheric 
conditions,  etc.,  so  that  final  results  would  be  uncertain.  The  applica- 
tion of  such  diseases  may,  therefore,  be  considered  as  limited  to  the 
power  of  preserving  temporarily  and  introducing  into  different  local- 
ities, and  not  embracing  the  power  to  regulate  the  conditions  which 
control  the  spread  of  the  disease  once  introduced. 

Naturally  such  diseases  spread  most  rapidly  among  gregarious  in- 
sects and  least  rapidly  among  solitary  species,  and  of  solitary  species 
most  rapidly  among  those  most  numerous  in  individuals  and  least  rap- 
idly among  those  that  are  rare.  The  remedy,  therefore,  will  be  limited 
in  general  to  wide  spread  gregarious  insects  or  those  occurring  con- 
stantly or  periodically  in  great  numbers.  Of  these  we  may  mention  as 
examples  the  tent  caterpillars,  web-worms,  cabbage- worms,  chinch- 
bugs,  locusts,  May  beetles,  army  worms,  etc. 

The  final  test  will,  of  course,  be  the  cost  as  compared  with  other  rem- 
edies equally  effective.  But  cost  will  depend  almost  entirely  upon  the 
time  in  which  the  results  are  desired.  In  a  cabbage-patch  the  disease 
could  be  introduced  in  a  single  spot  at  slight  cost,  and  in  time  it  might 
spread  over  the  entire  patch.    Or,  if  introduced  so  as  to  cover  the  en- 
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tire  patch  at  once,  the  cost  would  probably  be  greater  than  that  of  some 
other  remedies,  but  this  might  be  more  than  compensated  for  in  this 
case  by  effectiveness,  since  we  are  all  aware  of  the  difficulties  of  apply- 
ing liquid  remedies  for  this  pest.  With  potato  bugs,  however,  it  is  ex- 
tremely doubtful  whether  any  disease  could  be  artificially  introduced 
which  would  begin  to  compare  with  the  arsenical  applications  when  cost 
and  efficiency  are  taken  into  consideration.  To  sum  up,  I  think  we  are 
justified  in  the  following  inferences : 

First.  That  there  are  diseases  amply  sufficient  as  a  basis  for  economic 
work,  the  bacterial  forms  giving  the  most  promise  for  all  cases  where 
early  results  are  desired,  while  those  due  to  fungi,  so  far  as  present 
knowledge  goes,  propagating  slowly,  can  only  be  used  as  slow  but 
efficient  checks  to  injurious  forms,  the  most  we  can  do  with  them  being 
to  introduce  them  in  localities  where  not  already  found. 

Second.  That  the  diseases  can  be  controlled  to  the  extent  of  preserv- 
ing the  germs  for  a  season  and  transporting  them  from  place  to  place 
to  use  for  inoculation,  but  that  its  spread  in  nature  will  be  affected  by 
conditions  beyond  our  control,  while  only  such  insects  as  occur  gregari- 
ously or  live  in  mingled  hosts  can  be  attacked  to  advantage. 

Third.  That  the  cost  of  application  would  prevent  its  adoption  ex- 
cept in  certain  forms. 

Finally,  we  must  consider  this  method  of  contending  with  insects  at 
best  as  but  one  of  a  number  of  profitable  methods  to  be  u^ed  in  certain 
cases  where  other  methods  are  insufficient  and  to  supplement  other 
methods  where  it  can  be  done  to  advantage.  With  this  end  in  view 
the  diseases  of  insects  are  worthy  of  the  most  careful  study,  and  will 
not,  I  think,  disappoint  us  in  their  final  results. 


A  NEW  AND  REMARKABLE  ENC7RTID:  IS  IT  PARASITIC? 

By  L.  O.  Howard. 

In  September,  1890,  Dr.  J.  N.  Rose,  of  the  Botanical  Division  of  this 
Department,  brought  to  the  Division  some  herbarium  specimens  of  the 
twigs  and  flowers  of  Coursetia{f)  mexicana,  Watson,  a  rare  leguminous 
tree  collected  in  the  Alamos  Mountains  of  Mexico  early  in  1890,  by 
Dr.  Edward  Palmer.  The  plant  was  in  full  bloom,  and  fully  half  of 
the  flowers  had  the  petals  pierced  with  a  small  round  hole  opposite  the 
stalked  ovary.  The  hole  extended  through  into  the  ovary,  which  was 
abnormally  swollen,  and  which  was  found  to  contain  in  many  instances 
a  perfect  adult  of  a  very  abnormal  Chalcidid  just  ready  to  emerge. 
Other  unperforated  flowers  were  examined,  and  in  similar  swollen 
ovaries  the  same  insect  in  an  advanced  pupa  state  was  found.  Out  of 
over  fifty  flowers  which  I  examined  I  was  unable  to  find  one  which  was 
not  infested  in  this  peculiar  way,  and  in  one  case  the  base  of  the  pistil 
12746— No.  4 2 
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was  similarly  swollen  aud  contained  another  specimen  of  the  insect. 
Dr.  Rose  however  was  more  fortunate,  and  after  some  search  found  a 
single  uninfested  ovary,  from  which  he  was  able  to  count  the  ovules 
and  thus  to  identify  the  plant. 


Fig.  20.  Tanaostigma  coursetice .-  a,  ovary  of  Coursetia  mexicana  with  the  Tanaostigma iast  issaing; 
6,  adult  male — enlarged;  c,  male  antenna;  d,  female  antenna;  e,  veins  of  fore  wing  ;  /,  tip  of  middle 
tibia  and  tarsus— still  more  enlarged  (original). 

The  specimens  of  the  insect  which  had  issued  and  were  found  in  the 
papers  which  contained  the  plants  were  badly  broken,  and  it  was  im- 
possible to  extract  perfect  specimens  from  the  swellings,  but  from  such 
as  could  be  found  it  was  at  once  evident  that  the  insect  was  a  very  ex- 
traordinary Encyrtid,  the  large  and  undivided  mesopleura,  five-jointed 
tarsi,  and  the  large  mesotibial  spur  conclusively  placing  it  in  this  sub- 
family. 

Now,  all  the  species  of  the  Encyrtinae  are  parasitic  so  far  as  their 
habits  are  known,  and  consequently  the  most  careful  examination  was 
made  to  decide  whether  some  other  insect  had  previously  occupied  the 
swellings.  The  cavities  were  uniform,  with  no  apparent  opening,  and 
not  a  trace  could  be  found,  even  upon  microscopic  examination,  of  any 
insect  other  than  the  Encyrtid.  The  pupal  exuvium  of  this  last  was 
found,  together  with  the  characteristic  little  mass  of  excremental  pellets 
discharged  just  before  pupation,  but  nothing  else.  It  is  conceivable 
that  the  parasitic  larva  might  have  devoured  its  host  "hide  and  hoof," 
but  hardly  conceivable  that  it  should  have  eaten  its  excrement,  yet  of 
this  not  a  trace  was  to  be  found.* 


*  Had  this  excrement  beeu  found,  there  would  have  been  uo  difficulty  in  distin- 
guishing it,  as  chalcidid  larvae  void  no  faeces  in  the  course  of  their  growth,  but  only 
at  the  moment  of  transformation,  when  it  invariably,  so  far  as  I  have  observed,  takes 
the  form  of  a  few  (6-12)  rather  large  pellets,  grouped  together,  and  of  a  grayish  color. 
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A  series  of  cross  sections  was  made  of  the  stalk  below  the  ovarian 
cavity  to  ascertain  whether  it  had  been  burrowed  by  this  or  any  other 
larva,  with  the  result  that  the  plant  tissue  below  this  point  was  found 
to  be  intact. 

So  far  as  appearances  go,  then,  this  Chaicidid  is  phytophagous  rather 
than  parasitic,  yet  from  the  perfect  uniformity  of  habit  in  the  sub- 
family to  which  it  belongs  this  state  of 
affairs  is  almost  incredible.  We  must  leave 
it  for  future  field  observations  upon  this 
species  or  upon  some  congeneric  species  to 
definitely  settle  this  most  interesting  point. 

IJ^ot  alone  from  its  habits,  but  also  from 
its  structure,  is  this  insect  of  great  interest. 
It  is  closely  related  to  the  abnormal  and 
long-misunderstood  genus  Tetracnemus  of 
Westwood,  originally  described  in  the  Mag- 
azine of  Natural  History  for  1837,  page  258,^'^-lTeZZ'ffiZ^'::t^S^^ 
from  the  male  sex  only,  and  from  a  specimen  captured  upon  oak  in 
Coombe  woods,  in  July,  1835.  We  reproduce  here  Westwood's  figure  of 
this  abnormal  insect,  and  it  will  be  seen  from  the  ramose  antennae  that 
it  closely  resembles  certain  members  of  the  subfamily  Eulophince. 
Walker  in  fact  placed  Tetracnemus  in  this  latter  subfamily,  consid- 
ering that  Westwood  had  miscounted  the  tarsal  joints  in  his  species. 
Ashmead,  however,  on  the  strength  of  a  species  captured  in  Florida, 
has  confirmed  (Proc.  Entom.  Soc,  Washington,  i,  203)  the  accuracy  of 
Westwood's  conclusion,  as  does  also  the  form  which  we  are  about  to  de- 
scribe, in  so  far  as  it  shows  that  there  are  Encyrtinae  with  branched 
antennae.  Up  to  the  present  time,  then,  the  only  members  of  this  great 
subfamily  having  this  striking  peculiarity  are  Westwood's  Tetracnemus 
diversicornis,  the  undescribed  species  mentioned  by  Ashmead  and  the 
insect  we  are  now  treating,  the  latter  possessing  particular  interest  from 
the  fact  that  we  have  the  female  sex,  which  is  not  known  in  Tetracnemus. 

TANAOSTIGMA*  gen.  nov. 

JfaZe.—Reaerables  somewhat  closely  Tetracnemus  Westwood.  Antennae  ll-jointed-f 
2  ring-joints;  scape  with  a  slight  expansion  below,  the  expansion  faintly  serrate; 
pedicel  one-third  as  long  as  scape,  narrowed  at  base;  joints  1,  2,  3,  and  4  of  the  funi- 
cle  (not  counting  ring-joints)  each  with  a  single  long  hairy  dorsal  apical  ramus,  each 
ramus  bent  forward  and  reaching  to  base  of  club  ;  joints  1  and  2  short,  subequal  in 
length,  and  considerably  broader  than  long;  joint  3  one-third  longer  than  2;  joint  4 
rather  more  than  twice  as  long  at  3  ;  joint  5  rather  more  than  three  times  as  long  as  4,  grad- 
ually widening  towards  tip;  joint  6  a  little  longer  than  4,  gradually  widening  from  5; 
club  oval,  somewhat  flattened,  twice  as  long  as  joint  6  of  the  funicle  and  slightly 
wider,  joints  plain.  Face  sunken  in  and  shriveled  in  death:  ocelli  forming  a  straight 
line.    Mesocutum  u'ith  a  faint  transverse,  slightly  ohlique  impressed  line  just  anterior  to 

*  Greek,  Tavab<i-\-cviyfir}. 
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and  almost  parallel  with  the  scuto-scapular  furrow,  and  covnected  with  this  by  a  faint  me- 
dian longitudinal  impressed  line;  scapxdce just  meeting  at  tip,  the  viesoscutellum  therefore 
pointed  anteriorly,  rounded  posteriorly.  Wings  hyaline,  not  ciliate;  marginal  vein 
long ;  postmarginal  less  than  one-third  as  long  as  marginal ;  stigmal  a  trifle  more  than 
twice  as  long  as  postmarginal  and  descending  almost  vertically  into  the  wing,  the  club  bend- 
ing abruptly  outwards.  Abdomen  very  short,  almost  truncate  behind.  Middle  tarsi 
short,  txvo-thirds  the  length  of  the  short  tibict ;  mesotibial  spur  rather  slender  for  this 
group,  but  longer  than  the  first  tarsal  joint  and  acutely  pointed. 

Female. — Antennae  with  the  same  number  of  joints  as  in  the  male;  scape  with  a 
rather  broad  leaf-like  expansion  below  ;  pedicel  short  and  rounded  ;  flagellum  broad, 
flattened,  slightly  clavate,  the  joints  of  the  funicle  all  broader  than  long,  convex 
basally,  concave  apically,  gradually  increasing  in  length  and  width  from  1  to  6 ;  club 
as  long  as  the  first  four  funicle  joints  together.  Face  short ;  cheeks  scarcely  rounded ; 
antennal  grooves  very  sharp ;  ocelli  in  a  straight  line  or  the  middle  one  is  very 
slightly  anterior  to  the  lateral  ones.  Thoracic  and  wing  characters  as  in  male.  Ab- 
domen punctate,  turned  upward  at  tip ;  ovipositor  slightly  extruded  and  pointed 
upward. 

Tanaostigma  coursetiae  ap.  nov. 

i^ewiaZe.— Length  1, 8°"° ;  expanse  4"'™ ;  greatest  width  of  fore-wing  0. 64™™,  Head, 
face,  thorax,  and  abdomen  finely,  closely,  and  evenly  punctured.  General  color  blue- 
black  ;  palpi  white ;  a  narrow  black  band  above  mouth ;  just  above  this  a  broad  yel- 
low-white band  extending  across  the  face  around  the  base  of  the  eyes  to  a  short  dis- 
tance behind  the  genae  ;  above  this  a  narrow  black  transverse  band  from  eye  to  eye 
at  base  of  antennae;  above  this  a  yellow- white  baud  of  about  the  same  width,  from 
eye  to  eye;  antennal  groove  yellow-white;  a  light-yellowish  spot  behind  the  eyes 
and  above  the  first-mentioned  yellow  band,  and  a  narrow  line  of  the  same  color 
across  occipital  margin  between  the  eyes;  propleura  and  mesopleura  edged  aboie 
and  in  front  by  a  narrow  yellowish  band;  antennae  black;  front  coxae  edged  with 
yellowish- white  ;  other  coxae  and  all  femora  and  tibiae  black,  lighter  at  joints  ;  front 
tarsi  diRky  ;  middle  tarsi  yellow-white ;  bind  tarsi  yellow-white  ;  last  joint  black, 
first  joint  dusky  at  base.  Thorax  and  abdomen  with  sparse  silvery  scale-like  pu- 
bescence, easily  rubbed  off. 

Male. — Length  1. 4™"';  expanse  3. 2"""  ;  greatest  width  of  fore-wing  0. 62""™.  Gen- 
eral color  uniform  metallic  blue-black.  Head,  thorax,  and  abdomen  very  faintly 
shagreened,  shining,  almost  smooth.     Coloration  of  legs  as  in  female. 

Described  from  3  9,95  specimens,  all  more  or  less  mutilated,  taken 
from  ovaries  of  Goursetia  {f)  mexicana  collected  in  the  Alamos  Mount- 
ains, Mexico,  by  Dr.  Edward  Palmer. 


NOTES   ON  GARDEN  INSECTS. 
By  F.  M.  Webster. 

Pieris  rapce  was  not  observed  during  trip  through  southern  Indiana 
in  June  of  the  present  year,  and  did  not  appear  about  La  Fayette  until 
after  the  10th  of  July.  When  it  came,  however,  it  was  excessively 
abundant  and  was  repeatedly  observed  ovipositing  on  cabbage  dis- 
played by  grocers  in  front  of  their  places  of  business  in  the  most 
crowded  portions  of  the  city. 
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Spilosoma  virginica. — Larvae  exceedingly  abundant  in  June  and  was 
a  serious  cabbage  pest.  These  larv*  were  also  very  destructive  to 
young  peas,  and  were  also  observed  feeding  on  the  foliage  of  the  goose- 
berry. During  September,  1888,  these  caterpillars  were  observed  feed- 
ing on  the  silk  of  corn  and  on  the  leaves  of  the  cotton  plant. 

Mamestra  picta. — Larvae  observed  during  September,  1888,  denuding 
the  ears  of  growing  corn  of  their  silk. 

Agrotis  saucia.—In  St.  Francis  County,  Arkansas,  early  in  May, 
1888,  the  larvae  were  excessively  abundant  in  fields  of  potatoes,  where, 
in  connection  with  the  following  species,  they  committed  serious  depre- 
dations by  devouring  the  foliage.  They  did  not  appear  to  attack  the 
stems,  although  at  the  same  time,  in  gardens,  they  were  cutting  off 
both  cabbage  and  tomato  plants. 

Prodenia  lineatella. — On  April  25,  1888,  the  larvae  were  observed  in 
considerable  numbers  in  Tensas  Parish,  Louisiana,  depredating  upon 
young  corn.  They  varied  in  length  from  one-fourth  to  a  full  inch,  the 
smaller  individuals  being  engaged  in  eating  the  parenchyma  from  the 
lower  leaves,  while  the  larger  individuals  seemed  to  have  crawled  up 
the  plant  and  made  their  way  down  the  "  spindle  "  among  the  unfolding 
leaves,  and  were  eating  out  elongate  holes  in  those  which  were  the 
youngest  and  most  tender.  The  following  day  we  found  them  engaged 
in  riddling  the  leaves  of  cabbage  in  gardens.  A  few  days  later,  in  St. 
Francis  County,  Arkansas,  associated  with  the  preceding  and  in  about 
equal  numbers,  they  were  ravaging  fields  of  potatoes,  not  attacking 
the  stalk,  but  eating  every  vestige  of  a  leaf  from  them.  On  June  26 
of  same  year,  in  the  vicinity  of  La  Fayette,  Ind.,  several  young  larvae 
were  observed  feeding  on  the  parenchyma  of  the  leaves  of  wheat  in 
fields,  and  a  few  days  later  a  much  larger  individual  was  observed  eating 
into  the  head  of  an  early  set  cabbage.  Still  later  they  were  found  on 
late  planted  corn  feeding  on  the  foliage. 

Pionea  rimosalis  larvae  were  observed  near  Mitchell,  Lawrence  County, 
destroying  cabbage  in  the  garden  of  Mr.  J.  A.  Burton.  They  were 
abundant  and  working  serious  injury. 

Silpha  inwqualis. — While  I  do  not  present  this  as  a  garden  pest,  any 
facts  relating  to  the  vegetal  food  habits  of  members  of  this  genus  of 
beetles  can  not  fail  to  be  of  interest.  For  myself,  until  this  season,  not 
a  single  member  of  the  genus  has  been  taken  under  circumstances 
which  would  indicate  other  than  a  diet  of  decaying  animal  matter.  On 
June  18,  in  a  small  decomposing  head  of  cabbage,  in  a  garden,  I  found 
one  of  these  beetles  under  circumstances  which  strongly  indicated  that 
it  was  feeding  upon  the  diseased  tissue. 

Systena  hlanda. — In  June  of  present  year  these  beetles  seriously  dam- 
aged a  small  field  of  beets  on  the  grounds  of  the  Indiana  Experiment 
Station  by  riddling  the  leaves  with  holes  to  such  an  extent  that  the 
foliage  was  well  nigh  destroyed. 

Diahrotica  vittata. — These  beetles  were  excessively  abundant  the 
present  season,  and  varied  their  usual  food  by  devouring  the  silk  of 
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corn.  A  common  species  of  spider  (Xo.  649)  was  observed  to  prey 
upon  both  this  and  the  Tarnished  Piant-Bug,  Lygus  pratensis. 

biabrotica  12-punctata. — As  stated  in  my  report  for  the  year  1887,* 
the  larvae  of  this  species  sometimes  become  seriously  injurious  to  young 
corn  in  Louisiana.  In  accordance  with  the  suspicious  expressed  at 
that  time,  viz,  that  the  species  would  soon  be  heard  from  farther  north, 
the  same  habit  and  method  of  attack  were  the  following  year  noticed 
in  both  Arkansas  and  Indiana.  In  the  former  State  we  observed  the 
ravages  of  the  larvte  in  St.  Francis  County  early  in  May,  and  in  the 
latter  State  they  were  found  in  the  fields  of  the  experiment  station  on 
July  13.  In  Louisiana  the  depredations  of  these  larv.ne  were  studied  in 
fields  of  corn,  preceded  the  year  before  by  a  crop  of  cotton.  In  Indiana 
the  field  had  been  for  several  years  devoted  to  timothy  meadow,  and 
had  been  plowed  in  the  fall  and  again  in  June,  some  time  before  the 
crop  (which  was  intended  for  the  truck  market)  was  planted. 

When  first  observed  at  La  Fayette,  on  July  12,  the  larvae  varied  in 
length  from  0.5'"'°  to  15"^""  in  length,  the  latter  being,  doubtless,  nearly 
full-grown,  as  examples  placed  in  a  breeding-cage,  fed  for  some  time 
after  and  developed  to  adults  August  2  to  5.  Adults  were  observed 
pairing  on  August  9  and  during  the.  season  until  October;  yet  we 
failed  to  get  larvae  originating  from  eggs  from  adults  confined  in  breed- 
ing-cage, on  growing  corn,  during  this  entire  period.  Nevertheless,  as 
adult  beetles  and  larvae  occurred  simultaneously  in  both  Louisiana  and 
Indiana,  it  seemed  probable  that  there  are  at  least  two  broods  North 
and  possibly  more  in  the  South. 

The  largest  larvae  observed  were  15'"'^  in  length,  body  gradually  in- 
creasing in  size  from  head  to  posterior  extremity.  Head  small,  brown 
above,  darker  at  sides;  jaws,  dark  brown;  antennae,  white,  three-jointed; 
head  beneath,  nearly  white;  mouth  parts,  other  than  the  jaws,  nearly 
white.  On  the  head  are  many  bristles,  these  being  shorter  and  more 
closely  placed  in  the  vicinity  of  the  mouth ;  eyes  wanting.  The  three 
thoracic  segments  are  shorter  and  better  defined  than  the  others,  the 
first  being  coriaceous  and  yellowish-brown  above.  The  legs,  six  in 
number,  are  nearly  white,  short,  fleshy  at  base,  and  armed  with  short 
bristles.  Encircling  the  base  of  each  leg  is  a  loop-shaped,  dark  line, 
with  the  stem  of  the  loop  extending  upwards  on  the  outer  side  to  a 
small,  poorly  defined,  semicircular  brown  patch,  whose  base  is  formed 
by  a  distinct  dark  line.  There  are  sparsely  placed  bristles  on  the  body, 
the  last  segment  of  which  is  obtuse  and  provided  beneath  with  a  pair 
of  tubercles  or  false  prolegs  and  above  with  a  circular  brown  leathery 
patch,  which  forms  a  conspicuous  feature  of  Biabrotica  larvae.  In  this 
case  the  posterior  margin  of  this  patch  is  produced,  forming  a  slight 
ridge  and  bearing  a  long,  erect  bristle.  Color  of  body  white,  with  tinge 
of  yellow  ;  wholly  opaque. 

*  Report  of  Commissioner  of  Agriculture,  1887,  pp.  148,  150.  See,  also,  Mr.  H. 
(Jarmau,  ia  Insect  Life,  Vol.  II,  p.  179.     1889. 


151 

Of  the  food  plants  of  the  adult  in  the  South  I  know  but  little.  Its 
congener,  D.  lojigicornis,  is  very  fond  of  the  blossoms  of  the  cotton 
plant,  which  may  be  also  the  case  with  this  species. 

Phorodon  mahaleb. — This  appeared  at  La  Fayette  the  present  season 
on  potato  vines,  and  several  generations  were  reared  from  the  infested 
plants. 

Smynthiirus  hortense. — These  active  little  insects  were  extremely 
abundant  in  Indiana  the  present  season.  About  La  Fayette  I  observed 
them  feeding  upon  young  cucumber-plants,  the  injured  parts  of  plant 
not  being  affected  by  other  insects  or  fungus.  They  were  also  reported 
by  Mr.  C.  G.  Boemer  as  injuring  young  tobacco  in  Switzerland  County 
during  the  month  of  May. 


SOME  OF  THE  BRED  PARASITIC  HYMENOPTERA  IN  THE  NATIONAL 
COLLECTION. 

(Continued  from  p,  18). 
Family  ICHNEUMONID-SI. 

Subfamily  Ichneumoninee. 

Parasites.  Host*. 

Ichneumon  cseruleus  Cr Undetermined  pupa  ( At-ctia  f).     St.  Louis, 

Mo.,  April  4,  1872. 

Ichneumon  malachus  Say Spilosoma  virginica  F.    St.  Louis,  Mo. ,  April 

17  and  March  29,  1871 ;  January  12,  1874. 

Ichneumon  subcyaneus  Cr Spilosoma  virginica  F.    St.  Louis.Mo., April. 

Nematus  ventralis  Say .     Washington,  D.C., 

August  2,  1886. 
Collected  also  in  North  Carolina,  New  York, 
New  Jersey. 

Ichneumon  unifasciatus  Say Acronycta  oblinita  Sm.  and  Abb.     St.  Louis, 

Mo.,  1870. 
Arctias]^.  St.  Louis,  Mo.,  April  28,  1874. 
Received  also  from  Wisconsin  and  Illinois. 

Ichneumon  puerilis  Cr Noctuid?  Washington,  D.  C,  April  28,  1874. 

Ichneumon  rufiventris  Brull^  Pyrameis  eardui  L.     St.  Louis,  Mo.,  Sep- 
tember 1870. 
Collected  also  in  Virginia   and    Pennsyl- 
vania. 

Ichneumon  signatipes  Cr Spilosoma  virginica  F.  St.  Louis,  Mo.,  June 

6,  1867  ;  September  1870. 

Ichneumon  lewisii  Cr Arctia  sp.  St.  Louis,  Mo.,  May  30,  1870. 

Ichneumon  jucundus  Brull^ Hadena devastatrixBvsice.  LaFayette,  Ind., 

July  23,  1886. 
Collected  also  in  District  of  Columbia,  Vir- 
ginia, and  Montana. 

Ichneumon  pravus  Cr Fidonia  faxonaria  Minot.     St.  Louis,  Mo., 

June  6,  1878. 
Ichneumon  wilsonii  Cr Acronycta  on  black  birch.     March  14,  1884. 
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ichneumon  brevipennis  Cr Leucania  albilitiea  Guen.     St.  Louis,  Mo., 

(?),  July  28,  1876. 
Collected  in  Colorado. 

Ichneumon  facetusCr Lepid.  pupa.     St.  Louis,  Mo.,  June  23. 

Collected  in  Virginia. 

Ichneumon  leucopsis  Ashm Tortricid  pupa  on  oak.     Alameda  County, 

Cal.,  March. 

Amblyteles  subrufus  Cr Hesperid  pupa.     Placer  County,  Cal. 

Collected  also  in  Michigan. 

Amblyteles  nubi vagus  Cr Cucullia  intermedia  Speyer.     Washington, 

D.C.,  February  21, 1889. 
Collected  also  in  Wisconsin. 

Trogus  exesorius  Brull6 Papilio  aaierias  F.    St.  Louis,  several  dates. 

Washington,  D.  C,  May  8, 1883  ;  May  10, 
1883. 
Papilio  turnus  L.     August  6,  1883. 
Collected  in  New  York  and  Texas. 

Phaeogenes  ater  Cr jlUgeiia  tipuliformis  L.     Michigan.     (CM. 

Weed). 
^geria  exitiosa   Say.     Missouri,   July    22, 

1872. 
Collected  in  Wisconsin  and  Illinois. 

Phaeogenes  gelechiae  Ashm Gelechia     gallce-solidaginis     Riley.       New 

Hampshire,  August,  1880.  (Mary  Treat.) 

Phaeogenes  exiguus  Cr Lophodertis    vehitinana    Walk.      Missouri, 

June  24,  1886. 
Collected  in  Colorado. 

Phaeogenes  hemitiloides  Ashm S&w-Qy  on  Bettila  nigra.     Washington,   D. 

C,  March  12,  1884. 

Phaeogenes  vincibilis  Cr Pyralid  on  Thistle.     Washington,  D.  C. 

Collected  in  Indiana. 

Phaeogenes  sp Save -fly  on  Black  Birch.     Washington,  D. 

C,  March,  1884. 

Centeterus  sutularis  Ashm Chloridea  rhexi(e  (?)  West. 

Colpognathus  euryptychiai  Ashm Euryptychia  saligneana  Clem.     July  5  and 

18,  1884. 

Herpestomus  plutellae  Ashm Plutella  cruciferarum  Zell.     Indiana. 

Diccelotussp Saw-fly  on  Betula  nigra.     Washington,  D. 

C,  March  15  and  28,  1884. 

Subfamily  Cryptinae. 

Exoly tus  gelechiiE  Ashm Gelechia  on  potato  tuber.     Alameda  Coun- 
ty, Cal.,  November,  1887. 

Hemiteles  thyridopterigis  Riley Thyridopteryx    ephemeraiformis    Haw.      St. 

Louid,  Mo.,  Florida,  and  Georgia. 

Hemiteles   thyridopterigis  var.    leucozo-  Thyridopteryx    ephemerceformis    Haw.      St. 
natus  Ashm.  Louis,  Mo.,  April  26,  1874. 

Hemiteles    thyridopterigis,    var.    fuscus    Thyridopteryx  ephemera'formis  Haw.     Talu- 
Riley  MS.  lah,  Fla.,  January  18,  1888. 

Hemiteles  melitaeae  Ashm    Melitcea  chalcedon  Bd.     Alameda  County, 

Cal.,  July,  1887. 

Hemiteles  coleophorae  Ashm Coleophora  sp.     Los  Angeles  County,  Cal., 

July,  1886. 

Hemiteles  variegatus  Ashm Buceulatrix  on  Oak  ( Q.  agrifoUa).    Alameda 

County,  Cal.,  October  14,  1885. 
Collected  in  New  York.     (Liutner.) 
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Hemiteles  eelmae  Kiley  MS Aletia  xylina   Say.    Selma,  Ala.,  Septem- 
ber, 1880.     (Schwarz.) 
Dipterous  root-gall  on  Oak.     Cadet,  Mo., 

June  21,  1885. 
Collected  in  South  Carolina.     (Atkinson.) 

Hemiteles  gracilariae  Ashm Gracilaria  packardella  Chamb.     Kirkwood, 

Mo.,  July  16,  1886. 

Hemiteles  bucculatricis  Ashm Bucculatrix  on  Oak.     Washington,  D.  C, 

July  19,  1884. 

Hemiteles  cryptiformis  Riley  MS Acronycta  betulce  Riley.     Maryland. 

Hemiteles  mesochoridis  Riley  MS Apanteles  congregatun  Say,  infesting  Philam- 

pelus  pandorus  Hiibn.     Norwalk,  Conn., 
August  3,  1887. 
Collected  in  Missouri, 

Hemiteles  mandibularis  Prov GraciUaria  purpurieUa  Chamb.   Kirkwood, 

Mo. 

Hemiteles  annulatus  Ashm Tineidpupa.  Lo8Ange]es,Cal.,  April,  1887. 

Hemiteles  columbiaua  Ashm Coleophora  sp.     Washington,  D.  C. 

Hemiteles  hemerobiicola  Ashm Hemerobius  sp.     Grand  Ledge,  Mich. ,  July, 

1881. 

Hemiteles  townseudi  Ashm Puparium  of  Diptera  {Muscid).    Washing- 
ton, D.  C,  December  30,  1889. 
Collected  also  in  Michigan  (Townsend). 

Hemiteles  syrphicola  Ashm A  llograpta  ohliqua   Say,  found  on  wheat. 

Washington,  D.  C,  July  3,  1884. 

Hemiteles  alsefasciatus  Riley  MS Psyche  confederala  G.  &  R. 

Hemiteles  sordidus  Riley  MS Orgyia  leueoaiigma  A.  «fe  S.     St.  Louis,  Mo. 

Hemiteles  periliti  Riley  MS Meteorus  communis  Cr.?     Washington,   D. 

C,  August  21,  1882. 

Hemiteles  rufiventris  Riley  MS Chrysopa  feeding  on  Lecanium  on  Pine.   St. 

Louis,  Mo.,  July  8,  1876. 

Hemiteles  minutus  Riley  MS Empretia  stimulea  Clem.     Washington,  D. 

C,  May  14,  1883. 

Hemiteles  ashmeadii  Riley  MS  ..    Phrygauidia  calif ornica  Pack.      Alameda, 

Cal.,  July. 
Hemiteles  laticinctus  Riley  MS Leucania  unipuncta.     New  Haven,   Conn., 

June,  1880. 
Phygadeuon  pubescens  Prov Nematus    similaris   Norton.     Washington, 

D.  C,  February  14,  1880. 

Phygadeuon  walshiae  Riley  MS Walshia  amorpheUa  Clem.     Fairbury,  III. 

Mesostenus  gracilis  Cr Dakruma  coccidivora  Comstock.    Maryland 

(?)  July  24,  1880. 
Collected  in  Connecticut  and  Texas. 

Mesostenus  thoracicus  Cr Pyralid  on  Hickory.     Kirkwood,  Mo. 

Collected  in  New  York,  Virginia,  Michigan, 
Texas,  and  District  of  Columbia. 

Mesostenus  albomaculatusCr Crambus  s\).     Texas  (Belfrage). 

Collected  in  New  York. 

Mesostenus  arvalis  Cr Polistes  sp.     Kansas,  September,  1872. 

Collected  in  Texas. 

Cryptus  alamedensis  Ashm Lepidopteron.   AlamedaCounty,  Cal.,  April, 

1887. 

Cryptus  americanusCr Pyrrharctia  isabellaAbh.  &  Sm.   May,  1882. 

Grapta  comma  Harr  (Westcott). 
Collected  in  Texas,  Virginia,  Illinois,  and 
Colorado. 
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Cryptus  mundus  Prov Crambtis  vulgivagellus  Clem. 

Cryptus  Duncius  Say  (C.  extrematis?) Plalijsamia   cecropia   (L).     Missouri,  May, 

1868 ;  Nebraska,  July  and  August,  1885, 

and  June,  1889;  Brookings,  Dak.,  June 

18,  1889;  Philadelphia,  Pa.,  18»2. 
Callosamia  promethea  Drury. 
Collected  in  Texas. 

Cryptus  bellus  Cr Tolype  vellida  Stoll.     New  York  (Fuller). 

Cryptua  extrematis  Cr Bomiycidt    on    Gnaphalium.     Bluffton,    S. 

C,  December  4,  1889;  February,  1890. 
Cryptus  ultimus  Cr Willow  swellings  {Euura  s. -nodosa  "Walsh). 

St.  Louis,  Mo.,  January,  1872. 
Cryptus  sp Saw-fly  on  Black   Birch.    Washington,  D. 

C,  March  12-15,  1884. 

Cryptus  atricoUaris  Walsh Leaf-roller  on  Plnm.*    St.  Louis,  Mo. 

Collected  in  Missouri  and  Illinois. 
Cryptus  carpocapsjB  Riley  MS Carpocapsa  salUtans  Westwood  ?   in   seeds 

of  Euphorhia.     Mexico,  August  29,  1887. 
Cryptus  cyaniventris  Riley  MS Hydrocampa   proprialis    Fern.  ?  on   Water 

Lily.     Florida,  March  26,  1888. 
Orthopelma  araericana  Riley  MS Rhodites  galls  on  wild  rose.      West   Cliff, 

Colo.,  March  25,  1888. 
Orthopelma  bedelliae  Ashm BedelUa  somnulentella  Zell.     St.  Louis,  Mo., 

October  24,  1870. 
Orthopelma  minutum  Ashm Rhodites  eryfhrogaster gaWs.  Jamaica  Plains, 

Mass.,  May  21,  1884. 
Orthopelma  occidentalis  Ashm Rhodites  slmilis  Bass.  gall.     Salmon  City, 

Idaho,  November  28,  1883. 
Collected  in  Montaua. 
Orthopelma  rossecola  Ashm Rhodites  ignota  O.  S.  gall.     Pariah,  Utah, 

April  25,  1882,  and  June  15,  1882. 
Orthopelma  americanum  Riley  MS Rhodites  ignota   O.   S.   galls.     West  Cliff, 

Colo. 
Orthopelma  californicum  Ashm Rose   gall.     Alameda  County,  Cal.,  May, 

1887. 
Catalytus  pallipes  Ashm Saw-fly  larvje,  external  parasites.    Wash- 
ington, D.  C,  May,  1881. 
Stibeutes  pettitii  Cr Bucculatrix    found    on    stone.      Virginia, 

April  5. 

Stibeutes  gentilis  Cr Leucania  unipuncta  Haw.     August,  1875. 

Pegolochus  bucculatricis  Ashm Bucculatrix  on  Beech.    Washington,  D.  C, 

April  18,  1884. 
Pezomachus  minimus  Walsh Leucania  unipuncta  Haw.     August,  1875. 

Subfamily  Ophioninae. 

Ophion  macrurum  Linn Teleapolyphemus  Cramer.     March  18,  1882. 

May  8,  1874. 
Platyaamia  cecropia  L.  Missouri.     October 

3,  1869. 
P.  cecropia  L.  (Treat). 
Apatelodes    torrefacta    Sm.    (?)    Virginia, 

July  3,  1884. 
Collected  in  D.  C.  August  27,  1878. 
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Ophion  arctiae  Riley  MS Pyrrharctia  isahella  Abb.  &  Sm.  Thomas- 

ville,  Ga.,  February  12,  1879. 
Ecpantheria  scrihonia  Stoll.     Columbia,  S. 

C,  February  8,  1879. 
Hyperchiria  iq  Fabr.  by  Mrs.  Treat. 
Collected  iu  Alameda  County,  Cal. 

Ophion  bilineatus  Say Viburnum  Noctuid   (Glcea   lOrrhodial  in- 

ulta  ?  Grt. )     Virginia,  April  22,  1885. 
Agrotis  morrisoniana  Riley.     Washington, 

D.  C,  January   14,   1881. 

Collected  in  Texas,  Missouri,  Custer 
County,  Colo.,  Michigan,  Louisiana, 
Montana,  and  Florida. 

Ophion  purgatus  Say Mamestra    trifolii    Rott.     Parksville,   Mo. 

July  10  and  August  12,  1876. 
Ccelodasys  unicornis  Abb.  &  Sm.     Missonri, 

July  10,  1871. 
Lepidopterous  larva. 
Dipterous  Solidago  gall.   St.  Louis,  Mo. 
Noctuid.     Alameda,  Cal.,  July  28,  1885. 
Collected  in  Virginia,  Arizona,  Selma,  Ala. 

Ophion  glabratum  Say Hyphantrta  cunea  Drury.     July  22,  1880. 

Thyreodon  morio  Fabr Sphinx  coniferarum  Abb.  St.  Louis,  Mo.  ? 

Collected  iu  Connecticut,  Missouri,  District 
of  Columbia,  Massachusetts. 

Anomalon  flavicorne  Say Geometer  on  Black  Oak.     St.  Louis,  Mo., 

June  7,  1876. 

Anomalon  apicola  Cr Leucania  albilinea  Guen.  Lawrence,  Kans., 

September  23,  1876. 
Collected  in  Florida,  Texas,  Missouri.  ? 

Anomalon  exile  ?  Prov Platysamia  gloverif    Strecker.     Fairbury, 

111. 
Collected  in  New  York. 

Opheltes  glaucopterus  Linn Cimbex  americanua  Leach.     South  Dakota. 

Agrypon  puparum  Ashm Noctuid  pupa.     Alameda  County,  Cal. 

Charops  tibialis  Cr Tortricid? 

Charops  sp Melitcea  anicia  Doub.     Placer  County,  Cal. 

July  (?;,  1887. 

Charops  apaturse  Riley  MS Apatura  clyton  Bois.-Lec.     Fairbury,  111. 

Exochilum  acronyctsB  Riley  MS...., Aerotiycta  ha8(ulifei-a  A.   &,  S.    on   Alder. 

Virginia,  June  8,  1883. 
Acronycta   lupina  Behr.      Placer  County, 
Cal.,  May  30,  1886. 

Exochilum  tennipes  Norton Spiloaoma  virginica  Fab.     St.  Louis,  Mo., 

May  31,  1867. 
Collected  in  Texas  and  New  Jersey. 

Heteropelma  datanaB  Riley Datana  on  Walnut.     Washington,    D.  C, 

August  19-21,  1880. 

Heteropelma  flavicorne  Brull6 i)atona  on  Witchhazel.    Washington, D.  C, 

September  2,  1881. 

Campoplex  assitus  Norton Noctuid?  Los  Angeles,  Cal.     March. 

Collected  in  Vermont. 

Mesochorus  americanus  Cr Microgasler  cocoons.     Washington,  D.  C, 

September  1,  1682. 
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Mesochorus  obliquus  Cr Euchcetes  egle  Drury.     Maryland,  Febrnary 

12,  1884. 
Collected  Washington,  D.  C,    September 
1,  1882.* 

Mesochorus  scitulus  Cr Leucania  unipuncta  Haw.     Sheldon,  111., 

August,  1881.     Eutland.  Ind.,   July  27, 
1880. 

Mesochorus  aprilinus  Riley  MS Apanteles  congregatua  Say  on  Phlegethontiu$ 

Carolina  L.  Washington,  D.  C,  October 
20,  1880,  and  April  4,  1881. 
Phlegethontiua  caroliiia  L.  (Secondary.) 
Washington,  D.  C,  September  20  and 
October  21,  1889. 
Microgaster  utilis  French  on  Sphinx  Carolina 
L.  Washington,  D.  C,  April  12-18, 
1881. 

Mesochorus  microgasteris  Riley  MS Microgaster  cocoon  on  Empretia  atimulea 

Clem.     May  14,  1883 
Microgaster  cocoons.     St.  Louis,  Mo.,  Sep- 
tember 10,  1876. 

Mesochorus  luteipes  Cr.  var Notodonia  on  Aspen.     Boscawen,    N.   H., 

July  18,  1883. 

Mesochorus  (?)  chrysopie  Ashm Chrysopa  cocoon. 

Mesochorus  sp Rotten  grape  berry.    September  11,  1886. 

Meloboris  sp Pyralid  on  Nettle.     Virginia,  July  31,  1882. 

Collected  in  Texas. 

Cremastus  mellipes  Prov Depreasaria pulvipennella  Clem.  Kirkwood, 

Mo. 
Lepid.     Rose  leaf-roller.    St.  Louis,   Mo.  T 
Collected  in  Michigan. 

Cremastus  retiniae   Cr Betinia  {B.  comatockiatia  Fernald)  on  Pinu» 

rigida.  Ithaca,  N.  Y.,  November  18,  1879. 
Gelechia    leneficentella    Murt.     Kirkwood, 

Mo. 
Lepid.   Stem  borer  in  Polygonum.     Kirk- 
wood, Mo.,  August  19,  1884. 

Cremastus  missouriensis  Riley  MS Lepid.  larva  ?  Kirkwood,  Mo. 

Cremastus  cookii  Weed Phoxopteris     comptana    Frohl.      Lansing 

Mich.      (A.  J.  Cook.) 

Eiphosoma  pyralidis  Riley  MS Pyralid  on  Solidago.     Kirkwood,  Mo.,  May 

12,  1885. 

Pristomerus  raellaethorax  Riley  MS Pcediaca    acudderiana     Clem.      Kirkwood, 

Mo.,  May  19,  1884. 

Thersilochus  conotracheli  (Riley) Conotrachelua  nenuphar  Herbst.  New  Jersey, 

May  26-28,  1870. 

Pachymerus  sp Eurycreon  rantaUa  Gnen.  on  cotton.   Boyce, 

Ellis  County,  Texas,  July  24,  1888. 

Angitia  psediscae  Riley  MS Anchylophora  nuheculana  Clem,  on  apples. 

Ithaca,  N.  Y.,  March  23,  1877. 
Lepid.  on  roots  of  grape.  Fortress  Monroe, 

Va.,  July  10,  1884. 
Pwdiaca  n.  sp.  Wals.   on  Myrica  cerifera. 

Fortress  Monroe,  Va.,  July  2-10,  1884. 
Collected  in  Texas. 

*  Has  same  label  as  preceding  sp.  (M.  americanua)  and  was  probably  reared  from 
same  cocoons. 
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Angitia  sp Thalpochares carmelitcB{'^)MoTT.  on  Gnapha- 

lium,  Bluffton,  S.  C,  January  7,  1870. 

Casinaria  compressa  Cr Lepid.  larva,     flazlewood,    Ohio,  August 

10,  1885. 

Oasinaria  major  Cr Grape-vine  larva.  (Mrs.  Treat. ) 

Collected  also  in  Texas. 

Limneria  rufa  Riley  MS Aplodes  (Synchlora)  rubivora  Riley.  South 

Pass,  111.,  July  17,  1869. 
Limneria  nigricincta  Ashm Tenthredinid  larvae  on  black  birch.    Wash- 
ington, D.  C,  March  12-15,  1884. 
Tineid   on   black  birch.     Washington,  D. 

C,  April  14,  1884. 
Collected  also  in  North  Carolina. 

Limneria  nolae  Ashm Nola  sp.    on  willow.     Los  Angeles,  Cal., 

1886. 
Collected  in  Massachusetts. 

Limneria  oxylus  Cr Leucania  unipunctaJia'w.     Huntsville,  Ala. 

May  20,  1862. 

Limneria  tibiator  Cr Plutella    cruciferarum    Zell.     Los  Angeles 

County,  Cal.,  April ;  St.  Louis,  Mo.,  July, 
1870,  December,  1871 ;  Virginia,  Novem- 
ber 17,  1882;  Rock  Ledge,  Fla.,   March 
29-April6, 1880. 
Acrobasis    indiginella    Zell.     Ames,    Iowa, 

May  10,  1871. 
Plusia  bra8sic(e  Riley.     Washington,  D.  C, 

November  13,  1882. 
Collected  also  in  Texas. 

Limneria  dimidiatns  Cr GeJecMagalhesolidaginisRiley.   La  Fayette, 

Ind.,  March  2.5,  1887. 

Limneria  annulipes  Cr  Mamesira    picta    Harr.     Ottawa,    Canada 

(Fletcher). 
Gelechia  pseudacaciella  Chamb.  on  Locust. 
Washington,  D.  C,  September  24,  1879. 
Acrohasia    indiginella    Zell.     Ames,    Iowa, 
May  10,  1871. 

Limneria  pterophorjB  Ashm Pterophora    on    apple.    Alameda   County, 

Cal.,  August. 
Collected  also  in  Texas. 

Limneria  fura  Cr , Tortricid  (?).    Crescent  City,  Fla. 

Collected  also  iu  Texas. 

Limneria  fugitiva  Say Euchwtes  egle  Harr.     St.  Louis,  Mo.,  July, 

1867. 
Clisiocampa   sylvatica  Harr.       St.    Louis, 
Mo.,  ?    May  19  and  May  21,  1871,  and 
June  17,  1883. 
Anisota  pellucida  Abb.  &  Sm.     St.  Louis, 

Mo.,  September,  1876. 
Acrobasis  indigineUa  Zell. 
Lepid.  larvae  on  grass.    Washington,  D.  C, 

March  25,  1874. 
Anisota  rubicunda  Fab.     Missouri,  Decem- 
ber. 1872. 
Collected  also  in  Virginia. 
Limneria  oedemasiae  Ashm CEdemasia  concinna  Ahh.  &  Sm.     Washing- 
ton, D.  C,  August  5,  1889. 
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Limneria  oligise  Ashm Oligia  versicolor  Grt.    Washington,  D.  C.^ 

July  19,  1884. 
Limneria  ephestiae  Kiley  MS Ephestia  interpunctellaZell.  feeding  on  wax. 

Missouri,  May,  1873. 
Noctuid  pupa.     Texas.     (Belfrage). 
Limneria  lophyri  Riley Lophyrus  abbotUiljeiich.     Valparaiso,  Ind., 

May  and  June,  1871. 
Limneria  euryptychiaB  Riley  MS Euryptychia    saligneana    Clem.     June   25, 

1884. 
Limneria  gelechiae  Ashm Gelechia  celtisella  Murtf.      Kirkwood,  Mo., 

August  19,  1884. 
Limneria  argentifrous  Cr Crambus  zeelhis  Clem.      Indiana,  June  14?, 

1886. 
Limneria  dubitata  Cr Laphygma  frugiperda?    Abb.  &  Sm.     In- 
diana, October  9,  1884. 
Collected  also  in  Massachusetts  and  Texas. 
Limneria  solenobiae  Ashm Solenobia  walsheUa  Clem.      Kirkwood,  Mo., 

April  27,  1887. 
Limneria  euursB  Ashm Euura  sp.  on  willow.     Pariah,  Utah,  April 

16,  1887. 
Limneria  pattoni  Ashm Cocoon  on  cotton-leaf.     Selma,  Ala.,  Sep- 
tember, 1880. 
Limneria  eurycreontis  Ashm Eurycreon  rantalis  Guen.     Cowley  County, 

Kansas,  July  6-9,  1888. 
Collected  also  in  District  of  Columbia. 
Limneria  rufipes  Prov Tortrix  on  oak.     Washington,  D.  C,  Au- 
gust 19,  1884. 
Limneria  salicicola  Ashm Inquilinous  Lepid.   larvae  in  willow  gall, 

Loudon,  Ontario,  March,  1872. 
Collected  also  in  Texas. 
Limneria  cupressi  Ashm Dipterous  gall  on   Cupressua  macrocarpus. 

Marin  County,  Cal.,  December  6,  1885. 
Limneria  obliterata  Cress Gelechia  rubidella?  Clem.     Kirkwood  Mo., 

October  15,  1881 
Limneria  noctuse  Ashm Noctuid     pupa     found    on     black    birch. 

Washington,  D.  C,  July  12,  1884. 
Limneria  heliae  Riley  MS Selia  aemula,  on  hickory,  dead  leaves  of. 

Virginia,  April  28,  1884. 
Limneria  nephelodis  Riley  MS Nephelodes    violans  Guen.    On  grass.     St. 

Louis,  Mo.,  May  1,  1872. 
Exetastes  rufofemoratus  Prov Agrotis  alternata  Grt.     Washington,  D.  C, 

October  21,  1884. 


NOTES  UPON  EPHESTIA  INTERPUNCTELLA  (HtJBN.)  ZELLER. 

By  Wm.  Hampton  Patton,  Hartford,  Conn. 

Syn.  Ephestia  kUhnlella  Zeller. 
Syn.  Ephestia  zeve  Fitch. 

In  Insect  Life,  Vol.  II,  No.  6,  Dec,  1889,  pp.  166-171,  this  insect 
is  treated  in  an  interesting  article  by  Messrs.  Riley  and  Howard.  Two 
important  errors  occur,   and  should  be  corrected.     Karsch   had  al- 
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ready  shown  that  Tciihniella  and  interpunctella  were  only  dimorphic 
forms  of  one  species.  The  larvse  figured  and  described  by  Professor 
Riley  as  those  of  interpunctella  (Fig.  30,  ab  d)  are  in  reality  those  of 
the  Angoumois  Moth  {Oelechia  cerealella'l  Oliv.),  with  which  they  agree 
(see  Report  Commissioner  Agriculture,  1884).  That  they  do  not  repre- 
sent Ephestia  is  shown  by  their  not  having  the  long  bristles  so  charac- 
teristic of  deltoid  larvae. 

The  dark  form,  Insect  Life,  Fig.  30,  should  be  known  as  Jciihniellaf 
the  light  form,  ibid.,  Fig.  28,  as  interpunctella  {ze(e). 


NOTES  UPON  SOME  INSECTS  AFFECTING  CORN. 

By  F.  M.  Webster. 

Clivina  impressijrons. — Under  date  of  June  11,  1890,  I  received  from 
Mr.  William  E.  Lawrence,  of  Whitley  County,  Ind.,  a  considerable 
number  of  these  beetles  with  the  statement  that  "they  were  found  in  a 
piece  of  ground  which  had  been  broken  the  preceding  spring,  the  field 
being  swampy  and  of  a  black  soil,  like  those  infested  by  wire-worms. 
The  beetles  attacked  the  seed  grains  as  soon  as  the  latter  became 
moistened." 

When  received  one  of  the  beetles  had  burrowed  into  a  kernel  of  corn, 
in  the  vicinity  of  the  germ,  and  was  engaged  in  devouring  the  sub- 
stance. 

Ligyrus  rugiceps. — On  April  25,  1888,  this  beetle  was  observed  de- 
stroying corn  in  Tensas  Parish,  La.,  and  on  May  14  still  greater  num- 
bers were  observed  working  a  like  injury  in  St.  Francis  County,  Ark. 
Considerable  damage  had  been  done  by  the  pest  in  this  last  locality, 
and  the  beetles,  at  night,  were  literally  swarming  about  the  lighted 
lamps.     In  both  instances  the  injury  occurred  on  clay  soils. 

Euphoria  sepulchralis. — This  beetle  was  observed  at  La  Fayette,  on 
August  16  of  the  present  year,  eating  into  the  kernels  of  corn,  on  the 
tips  of  ears,  in  the  fields.  Mr.  L.  O.  Howard  states  that  he  observed 
this  same  insect  depredating  upon  corn  in  the  same  manner  in  Georgia 
in  1881. 

Spkenophorus  ochreus. — The  finding  of  eggs  in  the  stems  of  Scirpus, 
growing  in  fields  where  the  beetle  was  very  abundant,  and  these  eggs 
seeming  to  agree  with  those  dissected  by  myself  from  the  ovaries  of 
females,  would  appear  to  indicate  that  the  egg  may  be  deposited  in  the 
stem  of  the  plant  after  the  manner  of  other  species  of  Sphenophorus, 
and  not  always  in  the  root. 

Calocoris  rapidus. — In  a  former  report  I  stated  that  these  insects  were 
sometimes  to  be  found  attacking  the  kernels  of  ripening  wheat.  Dur- 
ing the  fall  of  1888  they  were  observed  at  La  Fayette,  Ind.,  engaged 
in  puncturing  the  exposed  kernels  on  the  tips  of  ears  of  corn,  and  ex- 
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tracting  the  milky  substance.  As  many  as  ten  individuals  were  ob- 
served thus  employed  on  a  single  ear  at  the  same  time. 

Nysius  angustatus. — On  November  2,  1885,  we  observed  the  sexes  of 
this  species  in  great  numbers  in  coitu  uuder  Euphorbia  maculata,  and  a 
week  later  obtained  eggs  from  females  taken  at  the  time,  and  also 
found  them  uuder  the  Euphorbia,  Prof.  Herbert  Osboru  secured 
adults  (pairing)  and  pup?e  on  November  15,  1887.*  As  neither  Pro- 
fessor Osborn  nor  myself  have  observed  adults  in  the  spring,  and  my 
eggs  did  not  hatch  during  the  autumn  of  1885,  it  would  appear  prob- 
able that  the  species  winters  over  in  the  e,gg.  I  was  absent  from  home 
during  the  spring  of  1886,  and  lost  track  of  the  matter. 

Orchelimum  vulgare. — An  adult  male  was  observed  September  4, 
1888,  engaged  in  feeding  upon  the  substance  of  kernels  of  corn  at  tip 
of  ears  in  field  near  La  Fayette,  Ind.  In  November,  1886,  stalks  of 
corn  were  received  from  Mexico,  Mo.,  with  that  part  below  the  tassel 
and  above  the  upper  joint  fairly  riddled  with  the  Qgg  punctures  of 
0.  glaberrimum.  So  numerous  were  these  eggs  that  the  farmers  errone- 
ously supposed  them  to  cause  sickness  among  horses  fed  upon  the 
stalks. 


EXTRACTS  FROM  CORRESPONDENCE. 

The  Green-striped  Maple-worm. 

I  received  the  Bulletin  from  your  Department  for  March,  1890  (Vol.  II,  No.  9,  In- 
sect Life),  containing  my  letter  and  your  reply  about  the  Dryocamjm  ruhicunda 
(Maple  Worms).  Having  some  additional  experience  to  give  that  I  hope  is  worth 
something,  I  write  again.  Last  year  the  worms  appearing  again  as  abundantly  as 
before,  we  determined  to  see  what  could  be  done.  So  when  the  second  crop  of 
moths  came  we  followed  your  advice  and  destroyed  as  many  as  possible,  trampling 
them  down  as  they  came  out  of  the  ground  towards  evening.  Then  when  they  had 
hatched  out  and  were  still  small,  by  the  advice  of  Prof.  W.  A.  Kellerman,  of  Kansas 
State  Agricultural  College,  and  Professor  Tracy,  formerly  of  this  State  University, 
now  of  Mississippi,  we  sprayed  the  trees  with  Paris  green,  2  ounces  of  poison  to  5 
gallons  of  water.  Some  of  the  trees  were  sprayed  but  once,  others  twice,  but  the 
result  was  the  same — no  worms,  and  our  trees  were  green  while  all  around  us  the 
trees  were  stripped  bare  as  before.  This  spring  (the  fifth  season)  in  many  yards  it 
seemed  as  if  every  blade  of  grass  was  covered  with  the  moths.  By  dint  of  watching 
we  found  fifteen  only  in  our  own  yard,  while  by  stirring  up  the  people  through  the 
papers  we  have  persuaded  many  to  try  the  spraying,  and  those  who  have  done  so 
are  happy  in  freedom  from  the  pest,  with  green  trees,  while  others  are,  as  heretofore, 
bare  of  leaves  and  trees,  walks,  fences,  and  houses  covered  with  the  disgusting  things. 
I  am  persuaded  that  in  this  way  the  trees  may  be  saved.— [Mary  F.  McCIuney,  214 
East  Sixth  street,  Sedalia.  Mo.,  .luly  3,  1890. 

London  Purple  for  the  Rose  Chafer. 

I  have  the  honor  to  report  that  about  the  15th  of  May  last,  the  Rose  Bug  appeared 
and  swarmed  in  my  vineyard  in  countless  thousands.  They  proved  very  destructive, 
feeding  not  only  upon  the  foliage  but  also  attacking  the  fruit  clusters  just  then 


'  Rep.  Commissioner  Agriculture,  1887,  p.  162.    Indiana  Farmer,  November  27, 1886. 
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blooming  on  some  varieties  of  grapes.  Jarring  the  vines  and  catching  and  destroy- 
ing the  bugs  made  no  perceptible  diminution  in  numbers.  I  thonght  my  entire  crop 
of  grapes  was  doomed.  I  concluded  to  spray  the  vines  with  London  purple.  On 
May  29  I  sprayed  a  row  of  one  hundred  Massasoits,  using  at  the  rate  of  1  pound  of 
purple  to  150  gallons  of  water.  I  sprayed  with  the  Eureka  Sprayer  and  awaited 
events.  On  the  next  day  but  few  bugs  could  be  found  on  the  treated  vines,  and  on 
the  second  day  following  they  had  entirely  deserted  the  row.  The  foliage  received 
no  injury  from  the  spraying. — [John  K.  Hoyt,  Luther,  N.  C,  July  21,  1890. 

Maple-tree  Borers. 

I  should  like  to  be  informed  by  what  name  a  borer  which  bores  through  the  center 
(longitudinally)  of  the  maple  tree  is  designated  and  what  means  are  adopted  to 
destroy  it.  I  have  some  young  maple  trees  suftering  from  this  pest.  They  first  seem 
to  girdle  the  trees  with  a  series  of  holes  not  far  from  the  ground,  rendering  them  so 
weak  that  they  are  easily  blown  over  in  the  wind,  and  then  eat  or  bore  upwards 
through  the  heart  of  the  tree. — [Thomas  R.  Clark,  "Riverside  Park,"  New  York,  June 
25,  1890. 

Reply. — It  will  be  impossible  to  certainly  name  the  insect  which  has  been  attack- 
ing your  young  maple  trees  without  seeing  specimens,  as  there  are  a  number  of 
species  which  are  known  to  work  in  general  as  described  by  you.  It  is  more  than 
probable  that  you  have  confused  two  of  the  common  pests  of  the  maple.  The  Lepi- 
dopterous  Maple  Borer  {Mgeria  acerni)  occurs  very  commonly  throughout  the  coun- 
try and  is  frequeutly  a  most  serious  pest.  A  full  account  of  this  insect  is  given  in 
Riley's  Sixth  Missouri  Report,  pages  107  to  110.  The  larva  girdles  the  trees  but 
does  not  puucture  the  hard  wood,  confining  its  work  to  the  sap  wood. 

Another  maple  borer  frequently  met  with  is  the  beetle  generally  known  as  the 
Flat-Headed  Apple-Tree  Borer  (Chrysohothris  femorata).  The  larva  of  this  insect  in 
young  trees  would  be  very  apt  to  penetrate  to  the  heart  of  the  tree  as  you  describe. 

There  are  no  entirely  satisfactory  remedies  against  either  of  these  insects. 

The  Flat-headed  Borer,  which  appears  in  May  and  June,  as  also  does  the  moth  of 
the  jEgeria,  may  be  deterred  from  depositing  its  eggs  on  the  trunks  of  trees  by  coat- 
ing the  trunks  with  a  strong  soap  solution  or  with  kerosene  emulsion.  The  same 
treatment  maybe  of  value  against  the  Jigeria.  Whitewashing  the  trunks  of  the 
trees  has  been  recommended.  It  will  be  a  good  plan  also  to  burn  trees  badly  in- 
fested early  in  the  spring  before  moths  or  beetles  have  issued. —[June  26,  1890.] 

A  Bot-fly  infesting  Hogs. 

"  Mr.  S.  S.  Cook  came  up  from  his  farm  last  evening  and  brought  with  him  a  speci- 
men of  a  worm  that  is  making  trouble  among  his  hogs.  He  has  a  drove  of  about  fifty 
as  fine  hogs  as  there  are  in  the  county.  Several  days  ago  he  noticed  one  of  them 
wheezing  badly,  scarcely  able  to  draw  its  breath,  and  thinking  it  had  some  obstruc- 
tion in  its  wind-pipe,  he  determined  to  investigate.  As  he  was  sure  the  hog  would 
die,  he  had  it  killed.  In  making  an  examination  for  the  cause  of  the  trouble,  he 
found  that  several  peculiar  looking  worms,  about  an  inch  in  length  and  about  a 
quarter  of  an  inch  in  width,  had  eaten  a  hole  from  the  outside  of  the  neck  clear 
through  the  windpipe,  and  were  slowly  but  surely  strangling  the  animal.  He  se- 
cured one  of  the  worms,  and  has  it  with  him.  He  says  that  several  of  his  hogs  are 
affected  in  the  same  way  and  he  is  afraid  he  will  lose  the  whole  lot." 

Please  find  inclosed  a  worm  and  clipping  from  newspaper  sent  me  by  Mr.  S.  S. 
Cook,  of  Parkersburg,  Wood  County,  W.  Va.  He  respectfully  requests  that  the  sub- 
ject be  examined  and  a  report  made  to  him  as  to  whether  he  should  have  the  hogs 
killed  or  if  there  is  any  remedy  which  can  be  applied  in  the  case.  The  drove  con- 
sists of  fifty  head  and  are  of  a  superior  breed.-  [D.  R.  Neal,  jr.,  Bureau  of  Provis- 
ions and  Clothing,  Navy  Department,  Washington,  D.  C,  July  28,  1890. 
12746— No.  4 3 
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Reply. — The  newspaper  clipping  and  a  specimen  of  an  insect  which  is  infecting 
your  hogs  has  been  received.  This  matter  proves  to  be  one  of  great  interest,  and  so 
far  as  I  know  is  the  first  case  on  record  where  hogs  have  been  affected  by  Bot  flies. 
Examination  of  the  larva  which  you  sent  shows  that  it  belongs  to  one  of  the  internal 
bots  which  can  only  be  determined  specifically  by  rearing  the  adult  fly.  From  the 
study  of  the  characteristics  of  this  larva  it  seems  to  belong  to  the  genus  Cephenomyia, 
the  species  of  which  ordinarily  infest  deer.  Did  you  save  any  other  specimens,  and 
if  so  were  you  thoughtful  enough  to  put  them  in  alcohol  ?  If  so  we  should  be  very 
glad  to  receive  additional  material,  and  if  any  more  of  your  hogs  are  taken  with  the 
same  symptoms  and  you  conduct  a,  post  mortem,  please  send  us  some  of  the  worms  in 
situ  with  a  good  piece  of  the  wind-pipe  and  surrounding  tissues. — [August  1,  1890,  to 
Mr.  S.  S.  Cook,  Parkersburg,  W.  Va.] 

A  Peach-tree  Leaf-beetle. 

I  send  in  a  separate  package  some  beetles  found  eating  in  a  moderate  degree  the 
leaves  of  young  peach  trees  from  the  pit  this  spring.  They  are  not  common  and  we 
wonder  if  they  are  liable  to  do  any  damage.  Will  you  please  tell  us  what  they  are 
and  the  prospects  of  their  being  injurious? — [Henry  A.  Brainard,  San  Jos6,  Cal.,  July 
22,  18'J0. 

Reply. — I  beg  to  acknowledge  the  receipt  of  your  letter  of  the  22d  instant,  to- 
gether with  the  accompanying  specimens  of  an  insect  which  is  eating  the  leaves  of 
young  peach  trees.  This  insect  is  one  of  the  leaf-beetles,  and  is  known  as  Chrysochus 
cobaltiniis.  It  has  no  common  name.  Like  all  of  the  other  beetles  of  the  same  family 
it  feeds  upon  the  foliage  of  dift'erent  plants,  and  any  of  them  may  at  times  increase  so 
as  to  do  some  damage.  This  insect,  however,  is  not  known  as  a  pest,  and  we  should 
therefore  like  to  be  notified  in  case  it  increases  to  any  great  extent.  It  can  always 
be  kept  in  subjection  by  spraying  the  trees  with  a  very  dilute  arsenical  solution.  It 
should  be  remembered  that  the  peach  is  particularly  susceptible  to  the  action  of  ar- 
senic, strong  solution  burning  the  leaves  to  a  greater  or  less  extent.  For  a  trial  ap- 
plication I  would  not  advise  the  use  of  a  larger  proportion  than  one-half  of  a  pound 
to  225  gallons  of  water.— [July  30,  1690.] 

Mites  in  a  Warm-house. 

I  send  you  the  insects  on  the  prunes  in  this  glass ;  they  are  too  small  to  catch  and 
put  in  a  vial.  Hold  the  glass  in  the  sunshine  and  you  can  see  them  move  with  the 
naked  eye.  They  are  very  small.  This  is  what  I  know  about  them  :  I  built  a  warm- 
house  three  years  ago  on  a  brick  wall  16  inches  through,  sided  and  ceiled  with  dressed 
pine  lumber,  and  painted  inside  and  out.  The  space  between  the  ceiling  and  siding 
(16  inches)  was  filled  with  sawdust  fresh  from  the  saw  and  the  floor  was  laid  with 
brick.  In  three  weeks  after  this  house  was  completed  the  insect  made  its  appear- 
ance and  staid  until  cold  weather,  aud  each  year  in  April  it  has  come  and  staid 
until  cold  weather.  The  color  of  some  of  them  is  red.  They  seem  to  want  to  get 
about  milk  and  things  sweet,  like  jellies  and  prunes,  and  meal  seems  to  be  a  favorite 
food  for  them.  They  got  on  the  meal  in  a  barrel  in  the  warm-house  by  the  millions, 
until  the  top  seemed  to  be  covered  with  dust,  and  we  put  the  barrel,  without  cover, 
out  in  the  sun,  in  August  last,  and  they  kept  multiplying  as  we  would  skim  the  top 
of  the  meal  off,  taking  the  most  of  the  bugs  (or  what)  away,  but  they  would  be  just 
as  thick  again  in  a  day  or  two.  They  even  crawl  across  the  porch  into  the  kitchen. 
Now,  what  I  most  want  to  know  is  will  they  be  likely  to  bother  in  an  underground 
cellar  dug  on  the  same  spot  as  the  warm-house?  We  burned  sulphur  and  tobacco  in 
this  warm-house  by  the  pound  at  a  time,  but  it  seemed  to  do  no  good,  and  we  even 
washed  it  inside  with  diluted  carbolic  acid,  but  they  were  on  hand  again  in  a  few 
days.  I  would  like  to  know  all  about  them,  as  the  little  pests  have  cost  me  about 
$200  and  lots  of  vexation.  They  seemed  to  come  with  the  warm-house,  and  now  that 
I  have  torn  it  out  I  don't  want  to  build  something  else  to  harbor  them. — [Albert 
Pound,  Soonover,  Ind.,  July  25,  1890,  to  F.  M.  Webster,  La  Fayette. 
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Reply. — Your  letter  of  July  25,  with  the  accompanying  specimens  of  mites,  has 
been  forwarded  to  us  by  special  agent  F.  M.  Webster,  for  reply.  The  mites  are  prob- 
ably the  species  known  as  Tyroglyphm  siro  L.,  a  species  which,  together  with  au 
allied  form  T.  longior,  is  frequently  reported  as  infesting  granaries  and  grocery  sup- 
plies, such  as  cheese.  Hour,  and  meal.  Your  account  of  their  occurrence  in  your 
warm-house  is  interesting,  and  it  would  seem  that  the  measures  you  have  taken  to 
rid  the  place  should  have  been  successful.  If  the  warm  house  could  have  been 
tightly  closed,  the  fumes  of  burning  sulphur  maintained  a  sufficient  time,  ought  to 
have  been  effective  in  destroying  the  mites.  The  use  of  bisulphide  of  carbon  would 
have  been  attended  with  more  satisfactory  results.  This  substance  will  vaporize 
readily  and  is  a  powerful  insecticide,  but  very  inflammable,  and  on  that  account  care 
should  be  taken  in  its  use.  Its  disagreeable  odor  may  be  easily  dispelled  by  thorough 
airing.  Where  benzine  can  be  used  it  will  also  prove  au  efficient  means  of  destroy- 
ing these  pests.  I  can  not  understand  why  the  mites  should  have  been  so  numerous 
and  persistent  in  your  case,  unless  they  were  repeatedly  introduced  with  some  of  the 
material  (m«^al,  etc.)  stored  in  the  warm-house.  I  think  that  you  will  run  no  risk 
in  constructing  an  underground  cellar  on  the  spot  formerly  occupied  by  the  warm- 
house,  if  precautions  are  taken  not  to  introduce  mites  with  old  meal  or  other  ma- 
terial.—[August  5,  1890.] 

A  Beetle  in  Stramonium. 

I  found  these  evidences  of  the  ravages  of  the  beetle  you  kindly  described  for  me 
at  Mr.  W.  S.  Thompson's  drug  store,  703  Fifteenth  street,  to-day.  The  stramonium 
had  been  in  a  tightly  closed  can  too.— [A.  H.  Hoehling,  Washington,  D.  C,  May  6, 
1890. 

Reply. — The  beetles  which  you  sent  from  Mr.  Thompson's  drug  store  in  stramo- 
nium proved  upon  examination  to  be  Sitodrepa  panicea,  well  known  to  affect  all  sorts 
of  preserved  drugs. — [July  5,  1890. 

The  Pear-slug  on  Plum. 

I  send  you  a  box  per  express  containing  cuts  from  plum  trees  that  are  being  de- 
stroyed by  an  insect  that  is  new  to  the  foliage  of  this  tree  in  this  vicinity.  I  have 
never  before  seen  them.  The  effect  is  the  same  that  is  often  seen  on  my  rose-bush 
foliage,  but  I  think  the  enemy  is  not  the  same.  The  samples  sent  show  the  leaves 
after  the  insect  has  finished  the  tree  ;  also  the  green  leaves  where  they  are  now  at 
work.  I  have  not  been  able  to  determine  the  origin,  but  evidently  they  come  from 
an  egg  laid.  After  the  substance  is  all  eaten  from  the  leaf  the  insect  is  seen  going  to 
the  ground.  Further  than  that  I  have  not  been'  able  to  trace  them  or  find  their  de- 
velopment. I  hope  to  see  a  history  of  the  enemy  and  its  parentage  and  habits  in 
your  valuable  publication.  Insect  Life.  An  unusually  cold,  backward,  and  at  times 
wet  season  has  seemed  to  diminish  the  usual  quantity  of  most  varieties  of  vegetable 
enemies,  except  the  cut-worm  and  white  grub,  which  are  rather  more  plenty  than 
usual.  Twice  spraying  with  Paris  green  has  saved  a  fine  crop  of  growing  plums  on 
all  the  trees  where  fruit  set  after  full  blossom,  but  some  trees  with  profusion  of  blos- 
soms show  no  fruit  at  all.  At  full  growth  the  worm  is  one-fourth  of  an  inch  long, 
and  under  a  glass  looks  like  jelly,  smooth  and  glossy,  generally  a  dark  stripe  along 
the  back.  I  hope  some  may  be  alive,  that  you  may  see  them  under  a  more  powerful 
glass  than  I  have.— [W.  S.  Wood,  Shawano,  Wis.,  June  23,  1890. 

Reply. — Your  favor  of  the  23d  inst.  was  duly  received,  accompanied  with  speci- 
mens. You  are  right  in  believing  that  the  larva  on  the  plum  is  distinct  from  the 
rose-slug.  It  is,  however,  closely  allied  to  the  rose-slug,  and  belongs  with  very  lit- 
tle doubt  to  the  pear-tree  slug  (Eriocampa  (SeJandria)  cerasi),  the  larva  of  which  is 
known  to  feed  on  pear,  quince,  and  plum.  The  eggs  are  deposited  by  the  parent 
saw-fly  early  in  June  in  little  slits  in  the  skin  of  the  leaf.    The  young  larvae  soon 
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hatch  and  feed  ou  the  softer  parts  of  the  leaf,  skeletonizing  it.  Full  growth  is 
reached  in  June  and  the  larva  crawls  or  falls  to  the  ground  and  buries  itself  in  the 
earth.  The  flies  appear  in  July  and  deposit  eggs  for  a  second  brood.  The  larvJB  of 
this  brood  enter  the  ground  about  the  last  of  August  and  do  not  transform  until  the 
spring  following.  They  may  be  easily  destroyed  by  spraying  with  hellebore,  which 
may  be  mixed  with  water  in  the  proportion  of  one  ouuce  to  two  gallons  of  water,  or 
by  spraying  with  the  arsenicals,  London  purple  and  Paris  green.  These  may  be  used 
in  the  proportion  of  1  pound  of  the  poison  to  100  or  125  gallons  of  water. — [June  27, 
1890.] 

The  Black-locust  Hi  spa. 

I  inclose  some  locust  leaves  (which  are  stung  or  eaten  by  a  worm  or  insect)  for  the 
purpose  of  ascertaining  if  possible  what  it  is  that  is  doing  the  mischief,  and  if  a  rem- 
edy can  be  suggested  to  prevent  it.  Nearly  all  the  locust  timber  has  been  affected  in 
this  manner  in  this  section  for  about  three  years  past.  If  it  continues  one  or  two 
years  more  it  will  doubtless  destroy  all  that  kind  of  timber  in  this  part  of  the  coun- 
try. It  seems  to  blight  nearly  all  the  leaves  on  each  tree.  -[Henry  Haymond,  Clarks- 
burgh,  W.  Va.,  August  4,  1890. 

Reply. — Your  favor  of  August  4,  together  with  inclosed  specimens,  was  duly  re- 
ceived. The  specimens  in  question  are  the  common  locust  Hispa  (Hispa  dorsalis),  a 
very  widely  distributed  beetle  and  one  that  frequently  occurs  in  injurious  numbers. 
The  injury  is  chiefly  occasioned  by  the  small,  flattened  larva  which  mines  the  locust 
leaves.  The  beetle,  which  is  of  a  tawny  orange  color,  marked  with  black,  and  about 
a  quarter  of  an  inch  long,  also  feeds  on  leaves  of  the  locust.  The  beetles  that  are  now 
appearing  will  hibernate  through  winter,  and  will  deposit  their  eggs  on  the  locust 
leaves  as  soon  as  they  are  expanded  the  following  spring.  The  fact  that  the  larvis  are 
leaf-miners  makes  it  diflicult,  if  not  impossible,  to  reach  them  with  any  of  the  ordinary 
insecticides.  The  beetles,  however,  may  be  destroyed  by  spraying  with  Paris  green 
or  London  purple,  and  these  poisons  may  best  be  applied  in  spring  as  soon  as  the 
leaves  are  expanded.  The  adult  beetles  feeding  on  the  leaves  will  be  destroyed  be- 
fore they  have  deposited  their  eggs.  This  treatment  is  impracticable  over  extensive 
forests.— [August  7,  1890.] 

Importation  of  Hessian  Fly  Parasites. 

I  mail  you  to-day  a  tin  box  containing  about  three  hundred  Semiotellus  nigripes  (the 
actual  numbers  are  114  (i"  and  173  9  )  some  of  them  bred  since  last  Thursday— seven 
days  old — but  the  greater  part  bred  since  Sunday  last.  I  hope  many  of  them  will 
arrive  alive  and  kicking  and  in  laying  condition.  I  sent  one  dozen  and  a  half  last 
week.  Next  year  I  will  try  and  send  a  package  of  screenings,  for  I  think  this  would 
be  the  surest  way  of  introducing  these  parasites.  So  far  my  experimenting  has  been 
successful,  for  out  of  10,000  Puparia  I  have  bred  but  a  single  pair  of  Hessian  Flies 
and  about  700  parasites,  which  I  am  distributing  in  certain  districts.  Many  of  the 
SemioteUi  have  been  bred  from  screenings,  and  I  am  inclined  to  think  there  are  two 
species. — [Fred.  Enock,  11  Parolles  Road,  Upper  Holloway,  London  E.,  England, 
June  11,  1890. 

Reply. — Your  letter  of  the  11th  instant,  with  accompanying  specimens  of  Semiotel- 
lus nigripes,  came  duly  to  hand.  Unfortunately  the  insects  were,  without  exception, 
all  dead,  as  were  also  a  former  lot  received  from  you  a  few  days  since.  I  trust  that 
better  luck  will  attend  the  sending  of  screenings  which  you  promise  for  next  year. 
I  shall  be  very  glad  if  this  parasite  can  be  successfully  introduced  here. — [June  20, 
1890.] 

Insects  determined. 

You  will  find  inclosed  a  few  specimens  of  insects,  which  I  would  be  glad  to  have 
you  identify  through  the  columns  of  Insect  Life.    They  were  all  taken  from  a  wheat 


165 

field,  except  the  moth,  which  is  quite  commonly  met  this  spring.  No.  3  and  the  larva 
5  were  observed  to  feed  upon  the  Grain  Aphis  ;  the  others  were  found  in  considerable 
numbers  on  the  heads  of  wheat,  except  No.  4. — [C.  C.  Fenwick,  St.  Joseph,  111.,- 
June  23,  1890. 

Reply. — I  beg  to  acknowledge  the  receipt  of  yours  of  June  23  with  accompanying 
specimens.  No.  1  ia  Melanectes  puncticolUs,  family  Elateridw ;  its  larval  habits  are 
unknown  and  it  is  a  tolerably  rare  beetle.  No.  2  is  Anomala  undulata  and  belongs  to 
the  family  Scarahaidoe.  This  beetle  is  not  infrequently  injurious  to  wheat  and  other 
grains.  No.  3  is  Cocolnella  9-nolata,  family  CoccineUidce,  one  of  the  common  Lady- 
birds. No.  4  is  Tetraopes  tetraopthalmus,  family  Cerambiicidce,  This  borer  lives  on 
milkweed.  No.  5  is  the  larva  of  No.  3.  The  moth  sent  is  Platysamia  vecropia. — [June 
27,  1890.] 

Cheese  Mite. 

I  have  inclosed  a  fungus  found  ou  cheese  for  the  first  time,  as  it  is  something  new. 
Is  there  any  preventive  ?— [Frank  H.  Follensbie,  Enfield,  N.  H.,  June  13,  1890. 

Reply. — Your  favor  of  the  13th  instant,  with  the  accompanying  specimens,  has 
been  received.  The  supposed  fungus  found  on  cheese  is  the  common  Cheese  Mite 
( Tyroglyphus  siro).  The  brown,  powdery  mass  is  composed  of  the  particles  of  cheese 
and  the  shed  skins  of  the  mites.  If  you  examine  this  material  with  a  hand  lens  you 
will  find  the  minute  whitish  mites  scattered  through  it.  This  mite  lives  on  all  kinds 
of  cheese,  especially  if  it  is  a  little  decayed,  and  particularly  on  the  rind  or  harder 
parts.  It  also  infests  flour,  grain,  and  other  substances.  In  your  case  the  only  pre- 
ventive would  seem  to  be  to  keep  the  shelves  thoroughly  cleaned  of  all  particles  of 
cheese  and  to  destroy  or  remove  the  stale  cheese. — [June  19,  1690.] 

Fighting  the  Rose  Chafer. 

Reading  in  April  number  of  Insect  Life  ou  Macrodactylus  subspinosus,  I  would  say 
that  at  present  I  have  an  attack  of  them  in  my  vineyard,  that  I  have  tried  pyreth- 
rum,  4  ounces  to  five  gallons  of  water,  applied  with  a  Eureka  sprayer,  and  found  it 
of  no  use.  The  solution,  or  mixture,  seems  to  affect  them  so  that  they  fall  off  on  the 
ground  and  after  a  time  fly  away.  Later  I  used  2  ounces  of  hellebore  and  4  of  py- 
rethrum,  and  sprayed  it,  but  find  that  also  of  no  avail,  so  I  have  tried  shaking  on 
stretchers  saturated  in  petroleum,  and  I  destroy  hundreds  that  way.  Therefore,  I 
am  able  to  say  that  pyrethrum  in  my  case  was  useless.  Do  you  think  a  spraying  of 
carbolic  acid  would  be  of  any  use  in  driving  them  off?  I  would  also  state  that  I  have 
picked  hundreds  and  crushed  them  in  my  hand,  and  consequently  I  do  not  believe  the 
poisonous  theory,  unless  there  be  an  abrasion  of  the  skin  or  a  sore. — [E.  H.  Wynkoop, 
Catskill,  N.  Y.,  June  19,  1890. 

Reply.— Your  letter  of  June  19  duly  received.  Your  experience  with  the  Macro- 
dactylus subsixinosus  is  certainly  in  harmony  with  the  article  to  which  you  refer  in  In- 
sect Life,  and  you  will  see  that  I  have  stated  that  hellebore  and  pyrethrum  are  of 
doubtful  efilcacy,  the  former  being  the  most  effective  against  the  beetles.  I  am  glad 
to  learn  of  your  success  with  the  use  of  stretchers  saturated  with  kerosene,  and  I  be- 
lieve that  this  is  the  most  practical  of  the  remedies  yet  proposed.  General  Pearson, 
who  is  quoted  in  the  article  referred  to  as  recommending  eau  celeste  as  a  means 
against  the  Rose  Beetle,  now  reports  that  the  present  year  he  finds  this  remedy  una- 
vailable.—[June  ;  3,  1890.  ] 

Second  Letter.— Yours  of  the  23d  instant  at  hand.  Would  say  that  I  find  a 
stretcher  saturated  with  crude  petroleum  quite  effective,  and  after  saturating  a  few 
times  the  bugs  stick  to  it  so  that  it  does  not  require  any  shaking  into  a  receptacle. 
I  received  to-day  a  trial  package  of  Nicotina  from  the  Farmers'  Fertilizing  Company, 
Syracuse,  N.  Y.,  but  as  the  bugs  have  left  my  vineyard,  I  can  not  indorse  it.  I  think 
it  must  prove  effective,  for  it  so  strongly  smells  of  gas-tar,  and  is  in  a  very  fine 
powder,  and  I  find  anything  that  has  a  strong  odor  distasteful  to  them.     In  fact  one 
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man  told  me  be  had  drivea  them  from  his  vineyard  by  burning  pieces  of  ola  rubber 
between  the  rows.  The  manufacturers  are  responsible  and  claim  Nicotina  to  be  the 
best  insecticide  in  the  world.  The  sample  5  pounds  was  sent  mo  to  try  and  report. — 
[E.  H.  Wynkoop,  Catskill,  N.  Y.,  June  27,  1890. 

Another  Letter. — I  received  a  line  from  you  last  year  to  try  the  Bordeaux  Mixt- 
ure. We  have  had  no  rot  or  mildew,  but  have  something  just  as  bad,  that  is,  the  Rose 
Bugs.  They  have  stripped  a  good  many  large  vineyards  this  year.  I  have  been 
spraying  about  18  acres  out  of  20  with  good  results.  I  used  lime-water  as  strong  as 
I  could  use  in  the  spray  pump,  about  1  bushel  of  unslaked  stone  lime  to  50  gallons  of 
■water  and  1  pint  of  crude  carbolic  acid.  Two  acres  that  I  did  not  treat  gave  an  en- 
tire loss  of  fruit.  Our  apples,  pears,  and  peaches  are  an  entire  failure  this  year  on 
account  of  late  frosts.  The  clay  lands  south  of  us  were  troubled  with  the  black  rot 
last  year;  the  Rose  bugs  are  confined  mostly  to  the  ridge  laud.  I  have  tried  London 
purple  and  Paris  green  and  Hellebore  without  any  efifect  on  them.  Some  have  used 
the  dry  lime,  but  the  solution  is  far  better.  Will  give  you  the  results  at  the  close  of 
the  season  if  you  desire  it.  I  have  made  a  specialty  of  fruit  for  forty-six  years.  The 
lime  does  not  kill  the  Rose  bug,  only  prevents  it  from  eating.  If  there  is  anything 
that  will  kill  them  let  us  know  before  another  year.  I  tried  the  same  formula  on 
^ne-half  of  my  cherry-trees,  saved  a  good  crop,  while  the  half  not  treated  did  not 
have  a  cherry  left — a  good  test. — [S.  Justus,  Mentor,  Lake  County,  Ohio,  June  22, 
1890,  to  B.  T.  Galloway. 

Reply. — Your  letter  of  June  22,  with  specimens,  duly  received  and  referred  to  this 
Division  by  Mr.  Galloway.  This  insect  has  been  fully  discussed  in  a  recent  number 
of  Insect  Life,  a  copy  of  which  has  been  sent  to  you.  The  lime-water  treatment 
■which  you  report  as  being  very  satisfactory,  is  one  of  the  more  efficient  of  the  reme- 
dies against  this  insect.  Other  remedies  of  even  greater  value  are  mentioned  in  the 
article  referred  to,  but  they  are  all  of  little  avail  against  an  exceptional  onslaught. 
We  shall  be  pleased  to  receive  the  report  of  the  results  of  any  other  experiments 
you  may  make.— [June  25,  1890.] 

Wire-worm  Damage  to  Onions. 

I  send  by  to-day'a  mail  a  small  box  containing  some  worms  that  are  doing  a  great 
amount  of  damage  to  the  onion  crop  in  this  part  of  Washington  (wi  st).  I  found  a 
number  of  the  onions  turning  yellow  and  found  the  worms  working  on  the  plants 
below  the  surface,  from  one  to  four  worms  at  each  infested  plant.  If  you  could  give 
us  the  name  and  tell  us  the  best  way  of  destroying  them  you  would  be  doing  us  a 
great  kindness. — [Nicholas  Vipond,  Minter,  Pierce  County,  Wash.,  June  18,  1890. 

Reply. — I  beg  to  acknowledge  the  receipt  of  yours  of  June  18,  together  with  the 
accompanying  larva>  found  infesting  onions.  The  larvje  belong  to  the  click  or  spring 
beetles,  the  particular  species  of  which  can  not  be  determined  from  the  larvae,  as  the 
latter  are  scarcely  distinct  in  allied  forms.  The  larvj©  sent,  however,  may  be  referred 
to  the  genera  Brasterius  and  Agrioies.  The  larvae  of  the  family  Elateridje,  which  in- 
cludes the  genera  mentioned,  are  the  well  known  wire-worms,  which  are  known  to 
injure  a  large  number  of  cultivated  crops.  The  beetles,  however,  may  be  trapped 
successfully  before  they  have  deposited  their  eggs  in  the  spring  by  means  of  poisoned 
bait.  Professor  Comstock,  of  the  Cornell  experiment  station,  has  obtained  excellent 
results  by  using  the  same  remedy  which  I  found  so  effectual  for  cut-worms,  i.  e.,  by 
taking  bunches  of  clover  dipped  in  a  moderately  strong  solution  of  Paris  green  or 
London  purple  and  i>laced  at  different  parts  of  the  infested  fields.  These  baits 
should  be  renewed  once  or  twice  a  week  during  the  early  part  of  the  summer,  or  the 
period  during  which  the  eggs  are  deposited. — [June  25,  1890.] 

Orange-tree  Bark-borers. 

Since  the  freeze  last  winter  which  killed  so  many  of  our  orange  trees  a  great  many 
bugs  are  boring  into  them,  mostly  into  the  dead  wood,  but  some  into  the  sound  "^ood. 
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I  send  you  a  piece  of  the  wood  with  some  of  the  bugs  in  it  and  some  of  them  in  a 
quill.  I  have  found  them  three-quarters  of  au  inch  deep  in  the  wood,  I  would  like 
to  know  if  they  will  kill  the  trees. — [B.  Foster,  Daytoua,  Fla.,  June  16,  1890. 

Reply. — The  beetle  which  accompanied  your  letter  and  which  you  found  boring 
in  orange  trees  is  one  of  the  family  of  Bark-boring  Beetles,  Scolytidw,  which  includes 
a  number  of  our  most  injurious  insects.  The  species  in  question  is  Xyleborus pubescens 
and  breeds  in  oak  and  other  semi-tropical  trees.  The  mature  beetles  burrow  in  trees 
of  all  sorts  but  have  never  been  known  to  infest  healthy  living  orange  trees,  but 
when  found  in  the  orange  always  occurs  in  the  dead  or  diseased  wood.  It  can  not, 
therefore,  be  considered  injurious  to  the  orange.  The  freeze  of  last  winter,  which 
you  say  killed  many  of  the  orange  trees,  accounts  for  the  presence  of  numbers  of 
this  insect.— [June  20, 1890.] 

Rhizococcus  on  grass. 

I  send  you  by  mail  this  day  some  Coccids.  I  found  them  yesterday  in  the  same 
field  referred  to  in  Insect  Life,  Vol.  II,  No.  10,  April,  1890,  page  326.  This  is  the  first 
time  I  have  seen  them  since  about  February  1 .  They  are  on  the  same  field  and  about 
the  same  numbers.  They  have  not  been  observed  in  any  other  place.  I  fail  to  see 
that  they  have  aftected  the  grass  in  any  way.— [James  Powers,  Lexington,  Ind., 
June  16, 1890. 

Reply. — I  have  just  received  your  letter  of  June  16,  together  with  the  accompany- 
ing specimens  of  Rhizococcus  on  grass.  I  am  glad  to  got  additional  information  on 
this  interesting  Coccid  and  will  file  it  for  future  use. — [June  18,  1890.] 

The  Grape  Curculio. 

Is  there  anything  that  will  destroy  that  most  abominable  pest,  the  Grape  Curculio 
{Cwliodes  iiKequalis),  which  is  on  my  grounds  in  countless  numbers,  doing  more  harm 
than  all  else  combined  ?— [G.  R.  Wood,  Lyndon,  Ky.,  July  23,  1890. 

Reply. — Your  letter  of  the  23d,  regarding  the  damage  done  in  your  vineyards  by 
the  Grape  Cuiculio,  has  been  received.  I  fear  very  ranch  that  I  can  not  help  you  in 
this  matter.  I  published  a  short  account  of  this  insect  in  my  first  Missouri  report, 
and  Mr.  B.  D.  Walsh  is  the  author  of  a  more  elaborate  account  in  his  first  report  as 
acting  State  entomologist  of  Illinois,  published  in  the  Transactions  of  the  Illinois 
Horticultural  Society  for  1867,  No  suggestions  of  any  great  value  have  ever  been 
made.  Mr.  Walsh  thought  that  at  the  time  the  eggs  were  being  deposited,  say  about 
the  middle  of  June,  some  good  could  be  done  by  shaking  the  beetles  from  the  vines 
upon  sheets,  as  is  done  in  the  case  of  the  Plum  Curculio.  If  it  can  be  ascertained  by 
observation  just  when  the  beetle  begins  to  be  abundant  upon  the  vines,  a  spraying 
with  a  kerosene  emulsion  will  doubtless  destroy  many  of  them.  In  order  to  make 
these  of  any  avail,  you  will  have  to  familiarize  yourself  with  the  appearance  of  the 
beetle,  if  you  do  not  know  it  already.  It  would  be  interesting  to  make  some  obser- 
vations on  the  feeding  habits  of  the  beetles  early  in  the  season,  as  it  may  be  that 
they  feed  upon  the  grape  leaves  or  stems,  in  which  case  we  should  have  a  ready 
remedy  in  the  application  of  an  arsenical  mixture,  as  in  the  case  of  the  Plum  Cur- 
culio. Does  this  insect  appear  in  numbers  upon  your  grounds  every  year  and  is  it 
very  common  in  your  neighborhood?  I  have  rarely  heard  of  it  of  late  years,  or  I 
should  otherwise  have  made  further  observations  in  the  lines  which  I  have  just  sug- 
gested,—[July  26,  1890.] 

Scale-insects  in  California. 

I  send  with  the  same  post  as  this  a  small  scale  found  in  an  orchard  here  two  weeks 
ago.  I  sent  specimens  to  Professor  Coquillett,  but  he  could  not  name  it.  The  tree 
it  is  on  is  commonly  called  the  box-elder.     It  seems  to  me  to  be  a  species  of  Acer.     I 
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have  not  been  able  to  find  any  eggs  iindev  any  of  the  scales,  nor  have  I  seen  any  of 
the  yonng.  The  scale  seems  a  species  of  Lecanium,  and  I  have  only  found  it  on  the 
one  tree.  I  will  keep  a  close  watch  ou  it  and  observe  future  developments.  We  are 
busy  inspecting  the  orchards  hero  for  Lecanium  olece  and  Lecanium  hesperidium.  One  or 
two  patches  of  Aspidiotus  aurantii  have  made  their  appearance  here,  but  these  were 
quickly  cut  out  and  burned  and  the  infested  trees  and  those  surrounding  them  sprayed 
with  a  strong  caustic-soda  solution.  I  have  been  only  a  few  months  at  the  work  of 
inspection,  but  it  is  interesting  me  greatly.  I  have  been  for  many  jears  a  diligent 
natural-history  student  in  Scotland,  so  possess  an  advantage  of  long  training  to 
observe  over  the  other  inspectors  here.  I  find  great  difference  of  opinion  existing 
regarding  the  black  and  brown  scales,  some  maintaining  that  they  will  do  the  tree 
and  fruit  no  harm,  others  that  they  will  in  the  end  kill  the  tree.  Some  say  that  they 
will  not  increase,  but  will  die  out  in  this  hot  and  dry  climate;  others  say  that  they 
will  Boon  be  over  all  our  orchards.  Then,  the  same  difference  of  opinion  exists  about 
the  effects  of  the  various  solutions  for  spraying  and  the  time  they  should  be  used. 
Several  instances  of  injury  done,  both  to  the  fruit  and  trees,  have  occurred  by  spray- 
ing according  to  the  orders  of  the  commissioners;  so  that  some  other  remedy  is  being 
sought  after  by  the  orchardists.  So  much  difference  of  opinion  is  confusing  to  a 
novice,  but  I  have  set  about  trying  to  find  out  for  myself. 

In  the  district  assigned  to  me  I  go  over  each  orchard  carefully,  noting  the  percent- 
age of  trees  infected  with  either  scale,  so  that  by  next  year  1  will  be  able  to  say 
whether  it  increases.  I  have  tried  the  effect  of  some  of  the  washes  on  the  young  of 
the  black  scale,  and  find  a  potash  wash  the  most  effective  in  killing  them.  The 
alkali  in  the  solutions  seems  to  me  to  be  the  active  agent  in  killing.  We  recommend 
in  the  mean  time  a  soluiion  composed  of  1  pound  pearlash  and2  pounds  resin  to  1  gal- 
lon of  water ;  then  one  part  of  the  mixture  to  from  six  to  eighteen  parts  of  water,  accord- 
ing to  the  strength  required.  In  some  cases  the  resin  sticks  on  the  fruit.  I  intend  trying 
oil  instead  of  the  resin  to  see  how  it  will  do.  Black  scale  is  very  generally  distributed 
over  our  apricot  and  orange  orchards,  but  not  in  large  quantity.  I  found  the  eggs 
under  the  scales  beginning  to  hatch  in  June.  They  are  continuing  the  hatching 
process  yet.  Though  the  great  majority  of  them  are  hatched,  only  in  very  few  cases 
have  I  found  young  scales  forming  on  the  stems  or  leaves.  In  many  cases  I  find  both 
the  young  and  eggs  killed  under  the  scale  seemingly  with  the  dryness  or  heat.  The 
killing  of  the  scale  was  more  apparent  in  an  instance  where  the  trees  had  been 
trimmed  up.  In  one  case  I  found  what  seemed  a  parasite  inside  of  a  scale.  It  was 
three  times  the  length  of  the  young  scale,  had  wings  appressed  to  its  body  evidently 
in  an  immature  state  and  scarcely  so  long  as  its  body,  jointed  antennjij  one- third  the 
length  of  its  body,  a  small  head,  and  prominent  eyes.  I  recently  examined  three 
orchards  that  had  been  sprayed  for  black  scale,  two  of  them  with  a  caustic  soda 
solution  consisting  of  8  pounds  of  caustic  soda,  25  pounds  of  resin,  2  gallons  of  oil, 
and  200  gallons  of  water.  I  found  about  5  per  cent,  of  the  scale  still  alive  on  the 
trees  three  weeks  after  the  spraying  had  been  done ;  the  trees  were  partially  defoliated 
and  a  small  percentage  of  the  fruit  defaced  by  the  action  of  drops  of  the  solution  in 
the  two  orchards  sprayed  with  the  soda.  In  the  one  done  with  the  pearlash  solution 
I  found  about  the  same  percentage  of  the  scale  alive,  no  leaves  having  fallen  from 
the  trees  and  the  fruit  being  quite  uninjured.  I  made  some  experiments  with  kero- 
sene emulsion,  but  was  convinced  that  the  kerosene  had  little  effect  ou  the  scales. 
Young  scales  lived  for  half  an  hour  in  pure  kerosene.  They  died  almost  instantly  in 
a  weak  potash  solution.  Another  disputed  point  among  the  orchardists  here  is  the 
influence  of  ants  on  brown  scale  ;  many  say  they  eat  the  scale.  I  have  never  seen 
an  instance  of  an  ant  tearing  oft"  a  scale  from  a  leaf  or  twig,  but  when  the  scale  is 
torn  off  by  some  other  means  they  greedily  carry  away  whatever  is  under  it.  Some 
orchardists  assert  that  the  ants  nurse  the  scale  for  the  food  it  affords  them.  Another 
difficulty  is  when  to  spray  an  orchard.  Some  have  sprayed  them  now,  and  intend 
spraying  again  in  October,  but  the  general  opinion  is  that  the  heat  will  accomplish 
what  the  spraying  will  do  at  this  season  and  that  all  that  is  necessary  is  to  spray  in 
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October,  The  extent  and  rapul  increase  of  our  orange  orchards  make  it  of  the  utmost 
importance  that  a  sure  means  of  keeping  them  clean  and  free  from  all  injurious  insects 
is  discovered  and  applied.  There  is  an  effort  being  made  just  now  to  get  a  gasing 
apparatus  to  apply  the  hydrocyanic  gas  to  scale-infested  orcbards.  We  are  compara- 
tively free  from  pests  in  the  mean  time,  but  there  are  a  few,  and  the  fear  that  they 
may  spread  is  directing  attention  to  increased  efforts  to  get  rid  of  them.  The  scare 
from  Florida  scale  has  led  to  increased  vigilance  and  closer  observation.  I  found  a 
few  live  purple  scale  on  young  Florida  trees  newly  planted  out  this  spring  and  made 
it  known,  calling  attention  to  the  danger.  But  no  live  Florida  scale  have  been  found 
on  trees  planted  for  one  or  two  years.  A  few  live  wax  scale  were  shown  me  from 
young  Florida  trees  that  were  imported  this  season,  but  with  these  exceptions,  as  far 
as  I  have  heard,  the  Florida  scale  now  found  is  dead.  My  time  for  research  and  in- 
vestigation is  rather  limited.  Inspectors  are  not  paid  for  such  work,  and  it  must  be 
done  after  the  usual  working  hours.  I  think  sometimes  money  could  be  profitably 
spent  in  paying  for  observation.  Another  difficulty  I  have  is  in  mounting  specimens 
for  the  microscope.  I  have  not  been  able  to  find  a  suitable  material  for  preserving 
the  specimens  on  the  slides,  but  perseverence  will  in  the  end  insure  success.  San 
Jos6  scale  {Aspidiotus pernicioaus)  is  abundant  on  all  our  deciduous  trees  except  apri- 
cots, and  a  few  were  found  on  them  this  season,  but  ic  is  not  getting  so  much  atten- 
tion, as  the  deciduous  trees  are  no  source  of  income  here,  so  they  are  being  generally 
rooted  out  to  make  room  for  orange  trees.  I  have  seen  many  deciduous  trees  nearly 
killed  with  this  scale.  While  getting  specimens  to  send  I  found  plenty  of  young  set- 
tled on  the  leaves. — [D.  Gregorson,  Kiverside,  San  Bernardino  County,  Cal.,  July  30, 
1890. 

Reply. — I  beg  to  acknowledge  the  receipt  of  yours  of  the  30th  ultimo,  together 
with  the  accompanying  specimens.  The  scale  insect  which  you  find  on  the  box-elder 
(Xegundo  aceroides)  is  a  new  specimen  of  Lecanium,  which  we  have  had  from  Califor- 
nia on  many  occasions,  but  on  a  variety  of  plants.  Your  letter  is  very  interesting, 
and  I  shall  take  the  liberty  of  publishing  portions  of  it  in  Insect  Life.  The  black 
scale  has  in  some  portions  of  California  a  moderately  effective  parasite  known  as 
Dilophogaster  californica,  which  may  account  for  its  not  spreading  with  you.  The 
orchardists  who  contend  that  ants  nurse  the  scale  insects  are  undoubtedly  correct. 
Your  experience  with  kerosene  emulsion  is  exceptional,  and  probably  ill-founded. — 
[August  6,  1890.] 

Household  Pests. 

I  am  in  receipt  of  your  favor  of  the  17th  instant ;  also  of  Insect  Life.  I  find  these 
periodical  bulletins  quite  interesting,  and  am  much  obliged  to  you  for  them.  Per- 
haps the  reason  the  bug  did  not  reach  you  was  that  it  was  put  in  a  glass  vial,  and  the 
vial  was  packed  in  a  sardine  box,  the  glass  being  interdicted.  I  am  sorry  you  did  not 
receive  it.  Reading  on  page  211  of  Insect  Life  I  find  your  article  "  The  true  clothes 
moth,"  and  I  am  surprised  to  find  that  you  and  I  differ  on  this  point,  and  while  I  don't 
boast  of  any  science  or  learning  on  the  subject,  I  feel  like  defending  my  opinion,  for 
I  have  a  life-long  experience  at  my  back,  and  my  business — an  old  merchant— re- 
quired me  to  be  on  the  alert  for  this  little  household  pest.  In  the  old  times,  away 
back  here  in  the  mountains,  where  the  merchant  kept  everything  and  when  store 
clothes  were  the  exception,  the  apartment  was  not  complete  without  a  piece  of  sat- 
inet and  a  few  yards  of  broadcloth  on  the  shelves — old  English-made  cloth,  just  the 
thing  to  get  damaged — $6  to  $7  per  yard.  We  used  to  be  shocked  occasionally  by 
finding  that  the  moths  had  cut  dozens  of  holes  in  the  best  pieces  of  goods  we  had. 
Then  search  had  to  be  made,  and  it  resulted  in  finding  a  diminutive  hair-worm  very 
much  after  the  order  and  style  of  that  larger  cousin  of  his,  the  terror  of  the  furrier 
and  the  dealer  in  peltries — the  ordinary  hair-worm.  But  this  little  fellow  differs  in 
shape  from  that  cousin  of  his,  as  well  as  in  size,  for  he  tapers  more  rapidly  from  the 
head  to  the  tail,  and  to  that  appendage  has  an  arrangement  of  hairs  upon  it  giving 
it  a  forked  appearance.     (See  specimens,  which  I  send  you  by  this  mail,  of  this  true. 
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moth.)  The  history  of  these  specimens  is  curious,  and  I  will  give  it  to  you.  They 
were  found  a  year  ago  in  a  parcel  of  ground  black  pepper  which  I  liad  left  over  in 
my  old  store — adulterated  pepper,  which  being  found  to  be  worthless,  was  shoved 
^side  years  before,  and  I  put  them  away  in  the  trash — the  pepper  and  the  paper  in 
which  it  was  packed,  intending  to  send  them  to  you.  To-day  to  my  surprise  I  found 
surviving— the  progeny  of  course — several  of  them,  and  I  fixed  them  up  for  the  mail. 
I  also  found  specimens  of  the  book  moth,  a  slick,  lively  fellow,  associating  with  them, 
and  I  packed  them  all  up  together.  He  riddles  the  edges  of  well-sized  paper  stowed 
-away  in  trunks,  boxes,  etc.,  where  uot  often  handled.  In  the  trash  I  found  still 
another  household  pest— a  flour  worm— attracted  to  the  pile  by  the  meal  it  contained, 
meal  put  in  to  make  the  paper  weigh,  audi  just  leave  him  "to  fill."  And  now  I 
am  puzzled  to  know  what  all  these  moths  were  doing  in  this  pepper,  for  there  were 
hundreds  of  them,  continuing  in  the  haunt  for  years.  Hoping  my  contribution  may 
reach  you  safely  and  prove  interesting. — [Calvin  J.  Cowles,  Wilkesboro,  N.  C,  June 
20,  1890. 

Reply. — I  beg  to  acknowledge  the  receipt  of  yours  of  June  20,  together  with  the 
accompanying  specimens.  You  do  not  make  it  very  clear  in  what  particular  your  ex- 
perience does  not  agree  with  the  facts  given  in  the  article  in  Insect  Life  on  the  "True 
Clothes  Moths.''  The  larva  which  you  style  the  "  Hair  Worm  "  is  the  larva  of  Atta- 
genua  megatoma,  one  of  the  Dermestids  and  somewhat  closely  allied  to  the  common 
form  which  infests  furs,  and  dried  specimens  of  animals,  insects,  etc.  This  insect  is 
not  a  moth  at  all,  but  a  beetle.  The  true  clothes  moths  described  in  the  article  referred 
to  by  you  are  so  called  to  distinguish  them  from  the  Carpet  Beetle  or  popularly  styled 
Buff'alo  Moth  (Anthrenus  scrophularice),  which  is  also  a  near  ally  of  ^.  megatoma.  The 
Fish  Moth,  or  "slick,  lively  fellow"  of  your  letter,  is  with  little  doubt  a  Xe/>i«TOa, 
although  none  of  them  were  found  in  the  package.  The  Flour  Worm,  also  found  in 
the  package,  is  the  larva  of  Tenebrio  obscurus.  The  Fish  Moth  and  Tenebrio  larva 
would  find  in  the  mixed  pepper  and  flour  a  suitable  food,  especially  if  the  pepper  was 
-without  strength.  The  Dermestid  may  have  been  attracted  by  the  dead  insects  or 
other  animal  matter  in  the  adulterated  pepper.  —[June  26,  1890.] 

The  Rose  Chafer  on  Clay  Lands. 

Your  favor  of  the  27th  ultimo  was  duly  received.  No  one  of  whom  I  have  asked 
the  question  in  this  section  has  ever  known  of  the  Eose  Beetle  attacking  vegetation  on 
clay  lands.  In  fact  some  of  our  local  savants  have  recommended  placing  clay 
around  the  roots  of  our  grape-vines,  etc.,  as  a  protection  from  the  beetle.  I  have 
never  heard  of  its  being  done,  and  of  course  can  not  answer  as  to  efficacy.  I  have 
inserted  in  our  county  paper  of  this  week  a  request  to  the  people  living  on  clay  lands 
in  this  county  to  let  me  know  if  they  have  ever  known  of  the  beetle  committing  rav- 
ages on  their  lands  and  I  will  send  you  a  copy  of  the  paper  marked.  I  am  no  ento- 
mologist, but  am  interested  in  anything  of  the  kind. — [J.  S.  Strayer,  Port  Republic, 
Va.,  July  2,  1890. 

Reply. — The  question  as  to  whether  vegetation  growing  in  clay  soil  is  exempt 
from  the  ravages  of  the  Rose  Chafer  is  entirely  one  of  proximity  to  the  breeding  places 
of  the  insect.  It  is  often  stated  that  this  pest  is  most  abundant  upon  crops  growing 
in  a  light  or  sandy  soil,  but  this  simply  proves  (and  my  experience  as  given  at 
the  bottom  of  page  296  confirms  it)  that  the  beetles  breed  in  such  soil  and  not  in  stiff" 
•clay  land.  Naturally  on  issuing  from  the  ground  as  beetles  they  attack  the  nearest 
appropriate  food.  Crops  growing  on  clay  land,  then,  are  exempt  or  partially  exempt 
simply  for  the  reason  that  the  insect  does  not  breed  in  such  soil.  Given  a  case  when 
a  clay  soil  immediately  adjoins  a  light  soil,  you  will  find  that  the  beetles  will  freely 
attack  the  crops  growing  in  the  former  soil,  provided  there  is  not  sufficient  food  imme- 
diately at  hand  and  growing  in  the  sandy  soil  or  loam.  The  idea  of  your  "  local  savants" 
that  placing  clay  around  the  roots  of  the  grape-vines  will  prove  a  protection  from  the 
beetles  is,  in  this  view  of  the  case,  entirely  erroneous. — [July  8,  1890.] 
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Tomato  Worm. 

For  four  years  the  tomato  vines  in  ruy  garden  have  been  nearly  ruined  by  a  long  green 
worm  about  the  size  of  a  cigar  cut  in  half.  This  insect  has  a  most  voracious  appetite 
and  lives  on  the  leaves  of  the  vine,  and  makes  its  appearance  some  time  in  July  when 
the  fruit  isyoung.  When  and  how  does  this  worm  originate  ?  Ard  above  all,  is  there 
no  solution,  ablution,  or  deglution  that  can  destroy  this  pest  ?  If  so,  please  send  me 
the  way  and  means. — [Alexander  Hunter,  Washington,  D.  C,  June  13,  1890. 

Eeply. — Yours  of  the  15th  instant  has  been  received.  The  insect  which  you  de- 
scribe as  injuring  your  tomatoes  is  the  common  Tomato  Worm  (5/>/ii«x  quinque-macu- 
lata).  If  it  should  become  abundant  before  the  tomatoes  have  attained  any  size  it 
will  be  perfectly  safe  and  eifective  to  spray  the  vines  with  London  purple  or  Paris 
green  in  the  proportions  of  one-quarter  of  a  pound  to  100  gallons  of  water.  If,  how- 
over,  it  does  not  put  in  appearance  until  after  the  tomatoes  have  attained  some  size 
it  will  hardly  be  safe  to  apply  these  poisons.  Ordinarily  hand-picking  is  the  best 
method.  The  large  size  of  the  worms  and  the  marked  defoliation  of  the  vines  render 
it  easy  to  detect  them.  The  winter  is  passed  in  the  chrysalis  state  in  the  earth,  and 
if  care  is  taken  during  the  spring  plowing  to  collect  and  destroy  all  the  chrysalids 
turned  up,  the  numbers  of  larvse  will  be  greatly  reduced  for  the  coming  summer. — 
f  June  17,  1890.] 

The  Pear-slug  on  Quince. 

I  send  you  some  specimens  of  some  kind  of  a  "  varmint"  that  I  noticed  for  the  first 
time  last  summer  on  my  Quince  bushes,  but  I  destroyed  them  all  with  insect  powder 
and  Paris  green  before  I  thought  of  seuding  you  a  specimen.  To-day  I  was  trimming 
ray  pear  tree  and  discovered  some  of  the  same  kind  of  slugs,  so  after  consulting 
neighbor  Kellogg  I  thought  best  to  send  you  a  collection  and  ask  if  it  is  anything 
that  may  do  much  harm  if  let  alone  to  propagate  and  multiply  and  replenish  the 
foliage  of  the  Quince  and  Pear  trees.  Where  do  they  come  from  and  where  do  they 
go  to,  and  have  they  a  father  and  mother,  or  are  they  natural-born  orphans  ?  They 
don't  look  to  be  very  ferocious ;  but  you  see  how  they  eat  the  pulp  or  soft  parts  out 
of  the  leaves.  Neighbor  Kellogg  and  I  examined  the  things  with  a  magnifying  glass 
and  could  not  discover  any  legs,  horns,  hair,  teeth,  toe-nails,  tail,  ears,  or  topknot, 
but  came  to  the  conclusion  that  you  would  know  all  about  them  as  soon  as  you  saw 
them,  and  would  tell  us  something  about  them,  and  whether  it  would  be  best  to  spray 
them  with  Paris  green.  I  send  specimens  from  the  Pear  and  Quince ;  they  all  look 
alike  to  me.  As  the  Insect  Life  comes  to  me  regularly,  I  will  look  in  it  for  what 
you  may  be  pleased  to  say  about  my  big  catch. — [L.  W.  Ewing,  Oneida,  111.,  June  24, 
1890. 

Reply, — I  beg  to  acknowledge  the  receipt  of  your  letter  of  June  24,  together  with 
accompanying  specimens.  The  specimens  sent  prove  to  be  the  larvie  of  the  Pear  Tree 
^\ng  {Eriocampa  \^Selandria'\  cerasi),  one  o(  the  Saw-G\eB  (Tenthredinidce).  They  are 
frequently  abundant  on  the  Pear  and  also  known  to  attack  Quince.  The  larva  de- 
scends to  the  earth  to  transform,  hibernating  in  a  little  cavity  and  producing  the 
next  summer  a  black  four-winged  fly.  They  may  be  destroyed  by  the  use  of  helle- 
bore or  slaked  lime,  or  either  of  the  arsenicals,  Paris  green  or  London  purple.  It 
would  be  advisable  to  spray  your  trees  early  as  there  is  danger  of  their  becoming  suf- 
ficiently numerous  to  do  much  harm.— [June  27,  1890.] 
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GENERAL  NOTES. 

DESTRUCTIVE  LOCUSTS  IN  MESOPOTAMIA. 

Mr.  Constautine  C.  Metaxas,  delegate  to  the  Freuch  Societe  Rationale 
d' Acclimation  at  Bagdad,  publishes*  au  account  of  injurious  grasshop- 
pers in  the  district  of  Irak-Arabi,  of  the  province  of  Mesopotamia,  in 
Turkish  Asia.  Since  the  year  1884  this  region  has  suffered  terribly 
from  the  ravages  of  two  species  of  locusts,  but  it  seems  that  a  period  of 
immunity  began  last  year.  Oue  of  the  species  is  the  well-known  Mi- 
gratory Locust  of  the  Old  World,  Acridium  peregrinum,  the  other,  not 
named,  is  a  non-migratory  species  of  the  same  family.  The  former 
hatches  in  Mesopotamia  usually  toward  the  middle  of  March,  becomes 
winged  within  a  month,  and  disappears  under  the  influence  of  the  tor- 
rid heat  towards  the  middle  of  June.  All  efforts  to  combat  this  species 
were,  up  to  1889,  frustrated  to  a  great  extent  by  the  invasion  of  fresh 
swarms  in  April.  These  always  come  from  the  southeast,  and  would 
appear  to  originate  in  southern  Persia,  or  in  Beloochistan,  or  still  far- 
ther east.  The  non-migratory  species  hatches  later  than  the  Acridium. 
peregrinum,  and  becomes  destructive  at  the  time  when  this  species  dis- 
appears. 

Since  the  Cypriote  locust  machine  t  does  not  seem  to  be  adapted  to 
the  conditions  of  the  country,  the  Turkish  Government  ordered  a  whole- 
sale destruction  of  the  egg-capsules.  Every  inhabitant  of  the  cities  was 
required  to  deliver  each  winter  25  kilograms  of  egg-capsules,  and  for 
every  plow  in  the  country  a  similar  tax  of  50  kilograms  was  imposed. 
As  a  consequence  a  lively  trade  in  locust  egg-capsules  sprang  up  each 
winter.  The  poor  people  industriously  collected  the  capsules  and  sold 
them  to  the  richer  classes  at  1  or  2  centimes  (one-fifth  to  two-fifths  of  a 
cent)  per  kilogram.  An  ingenious  tribe  of  nomadic  Arabs  even  went  so 
far  as  to  manufacture  and  sell  artificial  egg-capsules. 

Mr.  Metaxas  thinks  that  this  measure,  which  was  continued  year 
after  year,  had  a  great  deal  to  do  with  the  cessation  of  the  locust 
plague,  but  upon  reading  his  account  it  appears  to  us  that  natural 
causes  were  much  more  potent  in  the  desired  result.  The  early  part  of 
the  winter  of  1888-'89  was  an  unusually  mild  one.  The  eggs  hatched 
in  January  and  the  young  locusts  were  killed  by  frosts  in  February. 
Since  the  same  conditions  seem  to  have  prevailed  farther  east,  there 
were  no  fresh  invading  swarms  in  1889.  The  soil  throughout  Mesopo- 
tamia contains  a  great  deal  of  sulphate  of  lime,  and  the  locust  egg- 
capsules  consequently  acquire  a  greater  hardness  and  consistency  than 
elsewhere.  Spring  rains  are  absolutely  necessary  to  enable  the  young 
locusts  to  break  through  the  operculum  of  the  capsule.  The  year  1889 
was  an  extremely  dry  one,  no  rain  falling  after  January,  and  thus  the 


•Revue  des  Sciences  Naturelles  Appliqu^es,  37,  No.  12,  June,  1890,  pp.  584-590. 
t  Mentioned  by  us  on  p.  00,  Vol.  II. 
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eggs  failed  to  hatch,  except  in  irrigated  districts.  Also,  in  consequence 
of  the  great  drought  and  the  drying  up  of  all  swamps,  the  birds,  espe- 
cially the  "mouettes"  congregated  in  enormous  swarms  on  the  irri- 
gated fields  and  speedily  destroyed  the  young  locusts. 

PHOSPHORESCENT  CENTIPEDES. 

That  there  are  luminous  Myriopods  has  been  known  for  many  years, 
as  also  the  fact  that  they  occur  only  among  the  family  Geophilidw  of 
the  Chilopod  Myriopoda.  Both  sexes  are  luminous,  sometimes  quite 
intensely  so,  and  the  luminosity  spreads  out  over  the  whole  ventral 
surface  of  the  animal.  If  one  of  these  Geophilids  is  taken  up  the  lumi- 
nous matter  communicates  to  the  hand  of  the  observer  or  to  anything 
else  with  which  the  specimen  comes  into  contact. 

There  is  considerable  dispute  regarding  the  origin  of  this  phos- 
phorescent matter.  According  to  Dr.  E.  Dubois  it  is  contained  in 
the  epithelial  cell  of  the  digestive  tube  and  the  emission  of  the  light 
depends  on  the  moulting  of  the  digestive  tube.  Mr,  Mace,  on  the 
contrary,  contends  that  the  luminous  matter  is  a  glandular  excretion, 
and  that  these  glands  {glandes  preanales)  are  situated  on  the  last  two 
segments  of  the  animal.  Mr.  J.  Gazagnaire  has  satisfied  himself  that 
the  luminous  matter  is  secreted  from  glands  situated  on  the  sternal 
and  episterual  plates.  Upon  pressure  these  glands  secrete  a  yellowish, 
viscous  substance,  having  a  peculiar  odor  and  which  is  highly  phospho- 
rescent. 

In  a  more  recent  article  (Mem.  de  la  Soc.  Zool.  de  France,  v.  iii,  1890, 
pp.  136-146)  Mr.  Gazagnaire  reviews  all  previous  observations  on  lu- 
minous Geophilids,  and  finds  that,  so  far  as  the  European  fauna  is  con- 
cerned, luminous  specimens  were  found  only  between  the  end  of  Sep- 
tember and  beginning  of  November.  The  luminosity  appears,  there- 
fore, only  at  a  certain  epoch  in  the  life  history  of  these  Myriopods.  Fur- 
ther, in  all  more  carefully  recorded  cases,  luminous  specimens  were 
never  found  singly,  but  always  in  pairs  or  in  companies  of  three  or  more 
specimens.  The  few  and  fragmentary  observations  that  have  hitherto 
been  made  on  the  mode  of  reproduction  in  these  animals  seem  to  prove 
that  the  fecundation  of  the  female  takes  place  in  autumn,  or  just  at  the 
time  when  the  luminous  specimens  are  found,  and  Mr.  Gazagnaire  is 
thus  fully  justified  in  connecting  the  appearance  of  luminosity  with  the 
excitement  caused  by  sexual  instinct. 

In  Algiers,  Mr.  Gazagnaire  observed  luminous  specimens  of  Orya  bar- 
harica  in  the  month  of  April,  and  he  concludes  that  in  other  countries 
and  in  consequence  of  altered  climatic  conditions  the  period  of  lumi- 
nosity probably  ditfers  from  that  observed  in  Europe. 
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FURTHER  OBSERVATIONS   ON   THE   PARASITISM   OF  DATANA  ANGUSII. 

Apropos  to  Mr.  D.B.  Wier's*  criticism  of  a  previous  note  of  mine  upon 
this  subject,  I  may  state  that  while  I  did  not  observe  caterpillars  being^ 
driven  off  the  tree  by  Tachina  flies,  and  was  very  careful  not  to  say  so» 
nevertheless,  I  did  think  such  was  the  case. 

The  present  season  these  larv.ne  have  occurred  in  greater  numbers 
than  before  for  many  years.  The  walnut  tree,  mentioned  in  my  former 
note,  has  been  again  denuded  of  its  foliage,  not  a  leaf  being  left  on  its^ 
twigs  or  branches.  The  most  critical  search  has  failed  to  reveal  a 
single  Tachinid  about  this  tree,  nor  did  an  examination  of  several 
hundred  of  the  larvae  develop  a  single  individual,  with  the  eggs  ou 
its  body.  Another  enemy  to  the  pests  entered  the  field,  and,  so  far  a» 
could  be  observed,  held  undisputed  sway.  This  was  an  Ichneumon, 
Anomalon  relictum,  and  they  were  present  in  considerable  numbers. 
The  oviposition  of  these  last  parasites  was  frequently  witnessed,  but  the 
parasitized  host  was  seldom  knocked  or  driven  from  the  tree  thereby. 
The  favorite  method  of  attack  appeared  to  partake  of  the  nature  of  still 
hunting,  and,  while  isolated  individuals  were  not  ignored,  particular 
attention  seemed  to  be  paid  to  those  caterpillars  which  were  bunched 
together  on  the  trunk,  in  the  act  of  moulting.  From  one  to  five  of  the 
Anomalous  were  observed  about  these  masses  of  helpless  larvse,  each 
walking  about  in  search  of  a  favorable  opportunity  to  place  her  egg  in 
the  body  of  the  host.  If  the  eggs  had  been  placed  at  random,  those 
on  the  outer  side  of  the  mass  would  have  received  them  to  the  protec- 
tion of  those  whose  bodies  were  nearer  the  center  of  the  mass.  There- 
fore, the  parasites  seemed  to  be  on  the  watch  for  fresh  hosts  for  their 
young,  and  would  edge  up  to  the  mass,  as  new  forms  were  exposed, 
and  by  throwing  the  abdomen  beneath  the  thorax  between  the  legs, 
they  would  with  the  rapidity  of  lightning  thrust  the  ovipositor  into 
the  body  of  their  victim,  apparently  without  regard  to  locality.  They 
did  not  appear  to  possess  any  great  amount  of  courage,  for  when  a 
larva  made  any  movement,  they  quickly  withdrew  to  a  place  of  greater 
safety. — F.  M.  Webster. 

BIRD   ENEMIES  OF   THE   COLORADO   POTATO-BEETLE. 

In  the  report  of  the  Ornithologist,  Annual  Eeportof  the  Department 
of  Agriculture  for  1889,  page  369,  Dr.  Merriam  gives  the  following  note : 

Further  attention  has  been  given  to  the  bird  enemies  of  the  potato-bug,  or  Colo- 
rado Beetle,  and  a  few  species  beside  the  Rose-breasted  Grosbeak  have  been  found  to 
eat  the  pest  occasionally.  Among  these  is  the  Yellow-billed  Cuckoo,  already  known 
as  a  valuable  friend  of  the  farmer  because  of  its  habit  of  feeding  upon  caterpillars, 
both  smooth  and  hairy.  With  the  Grosbeak  the  habit  of  eating  potato-bugs  proves 
to  be  fairly  constant,  but  unfortunately  the  bird  does  not  seem  to  be  very  abundant 
anywhere,  and  hence  the  resulting  benefits  have  not  been  generally  noticed.  Some 
of  our  correspondents  have  suggested  that  the  scarcity  of  this  bird,  and  perhaps  of 

*  Insect  Life,  Vol.  3,  p.  26. 
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others,  may  be  due  to  the  habit  of  eating  insects  in  places  where  Paris  green  has  beea 
used,  but  after  careful  inquiry  we  find  no  warrant  for  believing  such  to  be  the  case. 
We  have  not  been  able  to  learn  of  a  single  instance  in  which  any  undoniesticated 
bird  has  been  found  dead  in  the  vicinity  of  potato  fields  under  circumstances  pointing 
to  this  cause.  Birds  certainly  exercise  much  judgment  in  selecting  their  food,  and 
it  is  not  probable  that  they  would  eat  sickly  or  dying  insects  so  long  as  healthy  ones 
were  to  be  found. 

Id  our  studies  upon  the  Colorado  Potato-beetle  many  years  ago  we 
mentioned  the  Rose-breasted  Grosbeak,  which  was  extremely  abundant 
in  various  localities  in  the  west  in  1872,  and  we  are  pleased  to  notice 
that  in  Dr.  Merriam's  opinion  the  apparent  diminution  in  the  number 
of  this  beautiful  bird  is  not  due  to  feeding  upon  Doryphoras  which  had 
been  poisoned  by  Paris  green.  We  also  mentioned  the  Crow  and  the 
common  Quail  as  feeders  upon  the  beetle,  and  are  glad  to  note  the 
Yellow-billed  Cuckoo  as  a  new  enemy  to  it. 

PROF.   L.   H.   bailey's   SPRAYING  DEVICE. 

Prof.  L.  H.  Bailey,  in  Bulletin  No.  18  of  the  Agricultural  Experiment 
Station  of  Cornell  University,  has  recommended  the  adoption  of  "  a 
spraying  nozzle  which  is  no  nozzle  at  all."  It  consists  simply  of  a  de- 
vice for  pinching  the  mouth  of  the  hose.  A  string  pulls  a  lever  which 
presses  an  arm  against  the  end  of  the  tube,  flattening  it  against  a 
stationary  bit  of  metal  opposite.  The  device  is  not  patented,  and  it  is 
expected  that  in  the  form  of  a  little  brass  attachment  it  will  be  offered 
for  sale  by  seedsmen.  This  arrangement  will  answer  for  certain  kinds 
of  spraying,  but  it  will  hardly  answer  for  the  application  of  certain 
insecticides  where  experiment  has  shown  that  the  finer  the  spray  the 
more  satisfactory  is  the  result. 

SILK- WORM   DISEASE   IN   CHINA. 

The  total  silk  crop  in  China  last  year  was  25  to  30  per  cent,  larger  than 
the  previous  one,  a  fact  which  warrants  the  belief  that  the  silk-worm 
disease  in  North  China  is  not  spreading,  and  that  there  is  no  necessity 
for  adopting  the  measures  for  its  extirpation  which  were  in  contempla- 
tion last.  That  the  disease  exists  has,  however,  been  abundantly 
proved  ;  but,  according  to  the  last  consular  report  from  Shanghai,  ex- 
periments have  shown  that  the  Chinese  silk-worms  are  constitutionally 
much  stronger  than  their  European  congeners,  and  that  even  when  the 
worms  are  diseased  eggs  may  be  produced,  when  under  like  circum- 
stances it  would  be  almost  impossible  to  obtain  them  from  European 
silk- worms.  It  is  feared  by  experts  that  in  districts  where  silk- worm 
disease  spreads  silk  will  in  time  cease  to  be  produced.  Meanwhile 
those  who  urge  the  necessity  of  preventive  measures  such  as  have  been 
taken  in  Japan  state  that  the  quality  of  Chinese  silk  is  deteriorating  and 
that  of  Japanese  is  improving.  In  addition  to  the  advisability  of  ex- 
tirpating disease  by  selecting  the  best  silk- worms  and  securing  the  sur- 
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Tival  of  the  fittest,  improvements  in  the  method  of  reeling  silk  have 
been  strongly  recommended,  but  hitherto  little  or  nothing  has  been 
done  by  the  Chinese  Government  to  introduce  these  improvements, 
which  would  not  only  benefit  the  people,  but  augment  the  revenue. 
The  foreigners  who  have  established  filatures  at  Shanghai  are  confer- 
ring a  benefit  on  the  country  generally,  and  it  is  believed  that  good 
Chinese  silk  properly  reeled  in  these  filatures  is  the  best  in  the  world. — 
BelVs  Messenger  [London,  England],  August  25,  1890. 

FUMIGATING   FOR   SCALE  INSECTS. 

The  process  of  fumigation  for  the  Red  Scale  in  California  seems  to 
be  growing  in  popularity.  We  quote  the  following  from  the  proceed- 
ings of  the  Orange  County  Board  of  Horticulture  at  its  meeting  of 
July  30,  from  the  correspondence  of  the  Pacific  Rural  Press  : 

Mr.  Preble,  of  the  Tustin  district,  reported  that  the  work  of  Red  Scale  killing  was 
going  bravely  on ;  that  every  rig  for  fumigation  was  in  demand;  that  orchardists 
were  each  anxious  to  secure  their  turns ;  that  a  large  number  of  groves  had  been  com- 
pleted; that  the  results  of  the  work  were  not  entirely  uniform,  owing,  in  part,  to 
inferior  cyanide  used.  A  uniform  grade  of  this  article  is  necessary  to  secure  the  best 
results.  The  Commission  has  opened  correspondence  with  every  known  manufactur- 
ing establishment  in  the  United  States  to  ascertain  the  percentage  of  cyanogen  indi- 
cated by  each  brand. 

Mr.  Hamilton  reported  the  same  condition  of  things  in  his  district.  No  compul- 
sion has  yet  been  found  necessary.  Each  grower  is  anxious  to  learn  the  surest  and 
most  economical  method  of  destroying  the  scale. 

Mr.  Keith  reported  a  very  different  state  of  public  sentiment  obtained  in  his  dis- 
trict (Anaheim).  He  stated  that  there  were  about  fifty  men  in  that  district,  the 
owners  of  trees  badly  infested  with  Red  Scale,  and  that  no  one  was  willing  to  do  any- 
thing for  their  destruction.  Some  claim  that  a  perfect  killing  of  every  scale  on  every 
tree  must  be  done,  and  that  if  the  Commissioner  would  furnish  such  a  remedy,  then, 
and  not  till  then,  they  would  employ  him  to  kill  them.  But  no  such  remedy  has  yet 
been  found  and  probably  never  will  be.  But  the  scale  are  on  the  trees  just  the  same, 
and  it  is  only  a  question  of  time  when  the  trees  will  be  destroyed,  and  that  time  is 
very  short. 

Others  claim  that  they  can  not  afford  to  kill  the  scale  on  account  of  the  expense, 
unless  their  neighbors  do  the  same  ;  and  so  each  makes  excuse  and  nothing  is  done. 

The  unreasonableness  of  the  demand  for  a  perfect  remedy  needs  discussion.  If  a 
remedy  were  ever  so  perfect  the  application  of  it  must  necessarily  be  imperfect.  The 
causes  are  various  and  need  no  discussion.  The  Red  Scale  has  come  and  that  to  stay. 
The  best  that  can  be  hoped  for  it  is  to  so  reduce  it  as  to  make  orange  growing  profita- 
ble. This  can  be  done  either  with  spraying  or  with  fumigation.  But  skillful  and 
thorough  work  must  be  done,  no  matter  which  remedy  is  used. 

SWARMING  OF  A   CRICKET  AND    A   GROUND  BEETLE   IN   TEXAS. 

A  letter,  dated  September  12,  1890,  from  Mr.  G.  H.  Ragsdale,  Gaines- 
ville, Tex.,  conveyed  the  information  that  a  flight  of  crickets,  accom- 
panied by  a  small  dark  beetle  about  a  half  inch  in  length,  visited  his 
locality  about  the  9th  and  10th  of  the  month,  particularly  in  the  cities, 
appearing  to  drift  in  an  easterly  direction  and  showing  themselves 
abundantly  on  the  west  walls  of  buildings.    A  second  letter,  dated  Sep- 
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tember  19,  from  Mr.  J.  Keverchon,  Rose  Cottage,  Dallas,  Tex.,  reported 
them  to  have  been  very  numerous  in  Dallas,  and  inclosed  two  clippings 
from  the  Dallas  News,  both  dated  September  11,  which  showed  Fort 
Worth  and  Waco  to  have  been  particularly  infested.  They  were  espe- 
cially attracted  to  the  electric  lights,  and  in  Waco  the  stone  base  of  the 
city  hall  was  black  with  their  moving  masses.  It  was  said  that  there 
were  enough  to  make  several  cart  loads.  All-night  restaurants  were 
compelled  to  close.  Large  quantities  of  the  crickets  having  been  swept 
into  the  gutters,  both  there  and  in  Fort  Worth,  they  produced  a  nau- 
seating stench. 

Under  date  of  October  4  Mr.  Eagsdale  sent  us  specimens  of  the 
cricket  and  of  the  beetle  in  question.  The  cricket  belongs  to  an  un- 
determined species  of  Gryllus,  which  we  have  had  in  the  collection 
some  time,  both  from  Dallas,  Tex.,  and  New  Orleans,  La.,  and  the  beetle 
proves  to  be  Harpalus  gravis,  Lee.  Our  first  impression  was  that  the 
Earpalus  was  attracted  by  the  great  numbers  of  the  crickets  and 
was  feeding  upon  them,  but  it  appears  that  in  September,  1887,  we  re- 
ceived the  same  beetle  from  Fort  Worth,  from  Mr.  H.  C.  Edringtou, 
with  the  statement  that  these  beetles  had  made  their  appearance  in  the 
same  part  of  Texas  about  the  same  time  of  the  year  for  the  past  two 
years  in  immense  numbers.  Mr.  Edrington  made  no  remark  about  the 
accompanying  crickets,  and  the  occurrence  of  the  Sarpalus  remains  as 
much  of  a  mystery  as  the  swarming  of  the  "overflow  bug"  {Platynus 
maculicollis)  in  California.  We  published  an  account  of  the  swarming  of 
this  latter  insect  in  Fresno  County  in  the  American  Naturalist  for 
August,  1882,  page  681. 

A  PARASITE   OF  THE  WILLOW    CIMBEX. 

Among  a  lot  of  specimens  recently  determined  for  Mr.  Bruner  was  a 
specimen  of  Opheltes  glaucopterus,  a  very  large  and  handsome  Ophionid, 
which  we  had  previously  collected  and  which  Mr.  Bruner  had  received 
from  Mr.  J.  M.  Aldrich,  of  South  Dakota,  who  observed  it  ovipositing 
in  Cimbex  americana.  The  interesting  point  of  this  rearing,  aside  from 
the  fact  that  the  Cimbex  has  a  parasite,  is  that  this  same  parasite  oc- 
curs also  in  Europe  and  is  there  an  enemy  of  Cimbex  humeralis,  C.  femo- 
rata,  and  G.  connata. 

ENTOMOLOGICAL  SOCIETY  OP   WASHINGTON. 

Nov.  6th,  1890.— Mr.  Erwin  F.  Smith  was  elected  a  member  of  the  society. 

Mr.  Schwarz  exhibited  a  larva  of  the  genus  Cara&us  with  deformed  maxillary  palpi. 
The  right  palpus  is  normally  formed  except  that  the  suture  between  the  first  and 
second  joints  is  nearly  obliterated  ;  the  left  palpus  is  only  3-jointed  with  the  joints 
nearly  transverse  as  in  Calosoma. 

Mr.  Marlatt  exhibited  three  female  specimens  of  a  species  of  the  Tryphonid  genus 
Metopius.  The  strikingly  large  and  peculiar  ovipositor  of  this  species  was  described 
and  reference  was  made  to  the  literature  relating  to  this  genus  from  which  it  appears 
that  the  female  has  never  been  properly  characterized  if  indeed  it  has  ever  been  de- 
scribed at  all. 

12746— No.  4 4 
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Dr.  Marx  gave  some  additional  notes  on  his  experiments  with  the  bite  of  Lathro- 
dectus  but  stated  that  the  results  had  been  wholly  negative. 

Mr.  Howard  read  a  paper  entitled  "The  Habits  of  Pachyneuron,"  in  which  he  re- 
ferred to  the  breeding  records  of  this  genus  of  Chalcididae,  recording  twenty  distinct 
rearings  in  North  America,  and  made  anumber  of  interesting  deductions  therefrom. 

Mr.  Schwarz  read  a  paper  on  the  food  habits  of  Corthyluspnnctatissivius.  This  Scoly- 
tid,  previously  known  to  infest  the  subterranean  part  of  the  stems  of  Sugar  Maple  sap- 
lings, was  found  in  large  numbers  in  the  roots  and  subterranean  stems  of  the  common 
huckleberry,  GayJussacia  resinosa,  in  the  vicinity  of  Washington  during  September 
and  October.  In  this  connection  Mr.  Schwarz  presented  the  description  of  a  second 
North  American  Corthylus,  C.  spinifer,  from  semitropical  Florida. 

Mr.  Marlatt  presented  a  paper  on  the  final  molting  of  Tenthredinid  larvae,  in  which 
he  described  the  molting  undergone  by  the  larva  of  nearly  all  saw-flies  after  full- 
growth  is  reached  and  just  prior  to  spinning  up  or  entering  the  ground  to  pupate, 
describing  also  the  accompanying  change  of  color.  Reference  was  made  to  the  scanty 
literature  of  the  subject  and  the  explanation  of  this  molt  by  Cameron  on  the  ground 
of  protection. 

Mr.  Townsend  read  a  paper  on  the  Leptid  (Dipterous)  genera  Tripiotricha  Lw,  and 
Agnotomyia  Will.  Mr.  Townsend  does  not  believe  that  the  species  of  Tripiotricha 
with  only  one  front  tibial  spur  should,  without  other  distinguishing  characters,  be 
generically  separated  from  those  possessing  two. 

Mr.  Fernow  called  attention  to  the  ravages  of  Gaairopacha  monacha,  particularly  in 
Bavaria,  stating  that  it  has  probably  been  introduced  in  the  present  instance  from 
Italy. 

General  discussion  followed  on  a  novel  method  employed  in  Europe  of  collecting 
and  destroying  this  Bombycid. 

C.  L.  Marlatt, 

Hecording  Secretary. 
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EDITORIAL  NOTE. 

lu  submittiug  for  pablicatioa  this  uuinber  of  Insect  Life,  which  is 
devoted  entirely  to  the  minutes  of  the  Annual  Meeting?  of  the  Associa- 
tion of  Economic  Entomologists,  held  at  Champaign,  111.,  November  11 
to  14,  1890,  we  desire  to  state  that  its  submittal  for  publication  in  this 
form  is  by  the  particular  request  of  the  association,  which  passed  a 
resolution  to  that  effect.  The  papers  presented  are  of  great  and  varied 
interest,  the  meeting  was  a  most  successful  one,  and,  as  the  objects  of  the 
Association  bear  directly  upon  the  subject  to  which  this  publication 
is  devoted,  we  cheerfully  comply  with  the  resolution.  It  goes  without 
saying  that  the  editors  of  Insect  Life  assume  no  responsibility  for  in- 
dividual views  and  opinions  in  the  papers  presented  at  the  meeting. 

Number  0  of  Insect  Life  will  be  published  almost  simultaneously 
and  will  similarly  contain  the  minutes  of  the  section  or  committee  of 
entomology  of  the  Association  of  Agricultural  Colleges  and  Experi- 
ment Stations. 
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PROCEEDINGS  OF  THE  SECOND  ANNUAL  MEETING  OF  THE  ASSOCIATION 
OF  ECONOMIC  ENTOMOLOGISTS. 


The  association  met,  pursuant  to  adjournment  from  the  Washington 
meeting,  at  Champaign,  IIL,  in  room  6  in  the  State  University.  Meet- 
ings were  held  on  the  11th,  12th,  and  13th,  four  sessions  in  all.  The  fol- 
lowing oificers  and  members  were  present  during  the  meeting : 

President C.  V.  Riley,  Washiugton,  D.  C. 

First  vice  president S.  A.  Forbes,  Illinois. 

Second  vice  president A.J.Cook,  Michigan. 

Secretary John  B.  Smith,  New  Jersey. 

J.  M.  Aldrich,  South  Dakota ;  W.  B.  Alwood,  Virginia ;  George  F.  Atkinson,  Alabama ; 
M.  H.Beckwitb,  Delaware;  Lawrence  Bruner,  Nebraska;  James  Fletcher,  Canada; 
H.  Garman,  Kentucky;  C.P.Gillette,  Iowa;  F.  W.  Coding,  Illinois;  Charles  A. 
Hart,  Illinois  ;  F.  L.  Harvey,  Maine  ;  L.  O.  Howard, Washington,  D.  C. ;  John  Mar- 
ten, Illinois;  Herbert  Osborn,  Iowa;  F.  H.  Snow,  Kansas;  H.  E.  Summers,  Ten- 
nessee ;  Roland  Thaxter,  Connecticut :  F.  M.  Webster,  Indiana  ;  C.  M.  Weed,  Ohio  ; 
C.  W.  Woodworth,  Arkansas  ;  also  a  number  of  others  interested  attended  at  times 
during  the  meetings,  giving  an  average  attendance  of  twenty-one. 

MEETING-  OF  NOVEMBER  11. 

Dr.  Riley  in  the  chair ;  seventeen  members  present.  The  secretary 
reported  the  correspondence  had  during  the  year  and  leading  to  the  pro- 
gramme for  the  present  meeting.  He  also  read  a  letter  from  Alda  M. 
Sharp,  askiug  membership  in  the  association.  A  statement  that  certain 
expenses  had  been  incurred  and  would  necessitate  an  assessment  was 
made  and  submitted  for  action. 

On  motion  of  Mr.  Cook,  the  report  was  accepted,  and  an  assessment  of 
25  cents  was  made  on  each  member  present  to  pay  the  expenses  incurred 
and  to  be  incurred. 

Mr.  Forbes,  from  the  Committee  on  Cooperation,  presented  a  report 
of  progress ;  a  full  report  could  not  be  presented,  because  there  was  no 
committee  of  the  main  association  to  confer  with.  Until  that  body 
made  some  change  in  the  organization  of  these  permanent  committees, 
giving  them  more  time  and  scope,  they  recommended  that  the  present 
status  be  retained  and  our  organization  be  kept  up.  The  committee  had 
expressed  the  desire  to  cooperate,  and  in  that  respect  its  work  was  done. 

On  motion  of  Mr.  Weed,  the  report  was  accepted  as  a  report  of  pro- 
gress and  the  committee  was  continued. 
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Considerable  discussion  was  had  as  to  the  qualification  of  persons  to 
be  elected  to  associate  membership.  Messrs.  Weed,  Forbes,  Smith,  Al- 
wood,  Gillette,  and  Woodworth  participated  in  this  discussion.  In  the 
case  of  Dr.  Packard,  referred  to  a  committee  at  the  Washington  meet- 
ing, the  secretary  was  directed  to  enter  his  name  on  the  list  of  members. 

It  was  also  decided  that  Dr.  Kellicott  was  eligible  to  active  member- 
ship; and,  on  motion  of  Mr.  Cook,  the  secretary  was  directed  to  enter  his 
name. 

On  motion  of  Mr.  Weed,  Mr.  E.  W.  Doran  was  elected  as  associa  e 
member,  having  ceased  since  the  time  of  his  application  for  membership 
to  hold  an  official  position. 

Mr.  A.  D.  Hopkins,  special  agent  of  the  West  Virginia  Station,  was 
decided  eligible  to  active  membership,  and  his  name  was  directed  to  be 
entered. 

Messrs.  J.  M.  Aldrich,  Brookings,  S.  Dak.  ;  E.  V.  Wilcox,  assistant 
at  the  Ohio  Station  ;  andC.  A.  Hart,  assistant  at  the  Illinois  State  Lab- 
orator^',  were  entered  as  members  at  the  suggestions  of  Messrs.  Cook, 
Weed,  and  Forbes  respectively. 

The  amendment  to  the  constitution  proposed  by  Mr.  Forbes  at  the 
Washington  meeting  was  taken  up,  discussed,  and,  on  motion  of  Mr. 
Cook,  adopted.     Section  5  now  reads  as  follows : 

Sec.  5.  The  annual  meeting  shall  be  held  at  such  place  and  time  as  may  be  decided 
upon  by  the  association  at  the  previous  annual  meeting,  and  special  meetings  may 
be  called  by  a  majority  of  the  officers.  Eight  members  shall  constitute  a  quorum  for 
the  transaction  of  business. 

The  amendment  relating  to  the  change  of  the  title  of  the  Association, 
proposed  at  the  Washington  meeting  by  Mr.  Lintner  was  taken  up, 
discussed,  and  laid  over  for  future  action. 

The  association  then  adjourned. 

MEETING  OF  NOVEMBER  12. 

Twenty-nine  persons  present  in  the  course  of  the  session.  The  presi- 
dent read  his  annual  address,  as  follows  : 

THE  OUTLOOK  FOR  APPLIED  ENTOMOLOGY 

Gentlemen  :  You  have  made  it  the  duty  of  your  presiding  officer  to 
give  an  annual  address,  a  duty  the  less  easy  to  perform  for  a  new  or- 
ganization than  for  one  which  has  a  history  behind  it,  and  not  facili- 
tated by  my  absence  in  Europe  at  the  time  of  your  organization. 

I  had  thrown  together  a  sort  of  resume  of  the  results  obtained  during 
the  year  in  economic  entomology,  more  particularly  by  the  entomolo- 
gists of  the  different  State  stations,  in  the  belief  that  this  would  be  one 
of  the  most  appropriate  themes  to  present ;  but  when  I  learned,  from 
his  circular  of  September  15,  that  Professor  Forbes  intended  covering 
substantially  the  same  ground,  and  that  it  was  expected  of  him  as 
one  of  his  duties  as  chairman  of  the  committee  on  entomology  of  the  As- 
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sociation  of  Agricultural  Colleges  and  Experiment  Stations,  it  became 
evident  that  what  I  might  present  in  that  direction  would  be  substan- 
tially anticipating  and  repeating  what  we  may  expect  and  hope  to  hear 
from  him.    I  will  endeavor,  therefore,  to  touch  upon  a  few  matters  un 
connected  with  station  work. 

SOME   RESULTS  FROM   THE   NATIONAL  DEPARTMENT  AT  WASHINGTON. 

The  hydrocyanic  acid  gas  treatment  against  scale-insects  is  becoming 
more  and  more  common  in  California,  and  has,  to  a  certain  extent,  su- 
perseded the  use  of  washes,  especially  against  the  Red  Scale  {Aspidiotus 
<iurantii).  This  is  largely  due  to  the  fact  that  recent  experiments,  car- 
ried on  through  Mr.  Coquillett,  have  resulted  in  a  great  cheapening  of 
the  process.  The  expense  has  been  reduced  one-third,  and  the  bulky 
machinery  mentioned  in  my  report  for  1887  has  been,  for  the  most  part, 
dispensed  with.  It  has  also  been  found  that  the  use  of  the  process  at 
night  is  safer  and  more  beneficial,  in  that  it  lessens  the  effect  of  the  gas 
upon  the  foliage. 

The  repeated  importation  of  scale-insects  from  Florida  into  Cali- 
fornia has  attracted  much  attention.  The  species  concerned  are  princi- 
pally the  Purple  Scale  {Mytilaspis  citricola),  the  Long  Scale  {M.  gloverii), 
and  the  Chaff  Scale  [Parlatoria  pergandei).  The  face  that  these  insects 
must  have  been  repeatedly  imported  into  the  State  in  past  years  without 
obtaining  a  foothold  has  been  used  as  an  argument  against  a  quaran- 
tine, and  a  great  deal  of  discussion  on  the  subject  has  been  had  in  the 
California  papers.  From  my  own  observations  in  the  State  I  am  con- 
vinced that  where  the  proper  conditions  of  shade  and  moisture  obtain 
there  is  no'reason  why  these  scale  insects  should  not  get  a  foothold,  but 
that  they  will  probably  die  out  in  the  hotter,  drier,  and  less  shaded 
localities.  An  agent  who  was  sent  to  Pomona  to  investigate  certain 
newly  planted  orange  groves  of  Florida  trees  found  that  while  the  trees 
were  planted  a  year  previously  and  had  been  dipped  according  to  cus- 
tom there  in  a  caustic  solution,  every  tree  examined  by  him  bore  a  few 
specimens  of  the  purple  scale.  The  excitement  on  this  subject  in  Cali- 
fornia has  been  fostered  by  the  claims  of  rival  nurserymen  engaged 
either  in  the  importation  of  Florida  stock  or  dealing  in  varieties  grown 
at  home,  and  from  such  contrary  claims  from  persons  prejudiced  by 
their  business  interests  it  is  difficult  to  extract  the  truth.  A  rigid  quar- 
antine not  absolutely  prohibitive  were  wisest,  for  great  injustice  might 
be  worked  by  absolutely  prohibitive  restrictions.  Careful  inspection 
and  thorough  treatment,  if  they  could  be  guarantied,  would  prove  an 
effective  safeguard,  but  it  were  unsafe  to  trust  to  them  without  a  rigid 
quarantine. 

I  have  commenced  a  series  of  experiments  upon  the  Black  Scale  {Le- 
canium  olece),  a  species  which,  ordinarily  occurring  upon  the  Olive,  has 
long  damaged  citrus  fruits  in  California.  The  horticulturist  of  the  Wis- 
consin Station,  Mr.  E.  S.  Goff,  has  modified  the  Mxon  pump  b/ adding 
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a  tube  so  that  kerosene  may  be  drawu  from  oue  receptacle  aud  a  mix- 
ture of  soap  and  water  from  another,  thus  forming  a  mechanical  mixture 
in  the  act  of  spraying.  This  modification,  at  the  request  of  Professor 
Henry,  I  have  had  tried  in  this  series  of  experiments,  and  although  it 
is  too  earlj'  to  state  the  results,  it  may  be  said  that  so  little  time  and 
labor  are  required  in  preparing  a  stable  emulsion  that  this  mechanical 
substitute  will  probably  not  come  into  general  use.  In  this  connection 
it  may  be  observed  that  the  formulte  recommended  by  some  of  our  most 
voluminous  writers  are  very  misleading,  and  are  calculated  to  produce 
only  a  mechanical  mixture  more  or  less  unstable.  The  use  of  kerosene 
temporarily  combined  with  water  or  soapsuds  by  mechanical  means 
dates  from  many  years  back ;  it  was  a  favorite  remedy  of  my  friend 
Thomas  Meehan,  who  urged  it  in  1871  in  the  Gardener's  Monthly  ;  it  was 
experimented  with  by  others,  and  1  used  it  successfully  in  1872  against 
an  undescribed  Lecanium  on  Austrian  pine,  as  also  against  Aphides  on 
the  place  of  Mr.  Julius  Pitman,  of  St.  Louis,  and  in  1874  and  1875 
against  the  congiegated  young  of  the  Rocky  Mountain  locust.  But 
the  true  and  stable  kerosene  emulsion,  which  now  forms  one  of  the 
most  satisfactory  and  widely  used  insecticides,  and  which  requires  two 
parts  of  the  oil  to  one  of  the  emulsifying  agent,  violently  churned  until 
a  stable,  butter-like  emulsion  results,  was  the  outgrowth  of  my  eflbrts 
in  the  investigation  of  the  Cotton  Worm,  the  milk  having  been  first  sug- 
gested in  1878  by  the  late  Dr.  W.  S.  Barnard  while  working  at  Selma, 
Ala.,  and  the  most  satisfactory  formula  in  1880,  from  experiments  which 
I  had  continued  over  two  years  by  Mr.  H.  G.  Hubbard  on  orange  trees. 

A  locust  outbreak  of  some  interest  has  occurred  in  parts  cf  Idaho  and 
Utah  and  has  been  investigated  by  Mr.  Bruner,  the  Nebraska  agent  of 
the  Division.  The  species  involved  proved  to  be  Camnulapellucida,  which. 
has  overrun  the  strip  of  country  140  miles  in  length  by  from  15  to  30 
in  width,  commencing  at  a  point  about  30  miles  westward  of  Soldier, 
Idaho,  and  extending  east  as  far  as  East  River  and  Birch  Creek.  The 
people  in  these  sections  are  quite  willing  to  do  whatever  can  be  done  to 
destroy  these  insects  ;  but  they  need  instruction.  The  country  has  been 
largely  settled  since  the  publication  of  the  early  reports  of  the  U.  S. 
Entomological  Commission  and  the  new  settlers  lack  experience  in  deal- 
ing with  locusts;  for  fifteen  years  make  great  changes  in  the  rapidly 
growing  West.  I  have,  therefore,  in  preparation  a  bulletin  treating  of 
the  several  species  of  locusts  which  are  responsible  for  these  frequent 
scares  and  which  will  include,  at  the  same  time,  a  summary  of  the  prac- 
tical portions  of  the  earlier  reports  of  the  Entomological  Commission  on 
Caloptenus  spretus,  long  since  out  of  print. 

The  Army  Worm  proved  injurious  in  several  localities  during  the  past 
year,  particularly  in  Maryland  and  Indiana.  The  Maryland  occurrence 
is  of  considerable  interest,  owing  to  the  fact  that  the  preceding  year 
was  one  of  unusual  precipitation  throughout  the  Atlantic  States,  though 
with  some  remarkable  local  exceptions.     Indeed  one  of  the  parties  who 
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suffered  from  the  Army  Worm  in  Maryland  reported  the  previous  sum- 
mer as  dry  iu  his  locality,  and  these  local  outbreaks,  if  we  could  get  at 
all  the  circumstances,  would  doubtless  be  found  not  to  conflict  with  the 
general  laws  governing  Army  Worm  increase,  which  I  have  stated  in 
the  third  report  of  the  U.  S.  Entomological  Commission,  and  were  pro- 
moted by  the  extremely  mild  winter,  which  promoted  the  constant 
growth  and  development  of  the  hibernating  larva;. 

The  notices  in  Insect  Life  and  the  Entomologist's  Monthly  Magazine 
of  the  damage  caused  by  anew  bark-louse  to  the  gardens  of  Alexandria^ 
Egypt,  have  attracted  considerable  attention  and  Mr.  J.  W.  Douglas 
has  described  the  new  depredator  as  Crossotosoma  a-gyptiacum.  A 
study  of  Mr.  Douglas's  description  and  figures  has  convinced  me  that 
this  insect  is  an  Icerya  and  that  its  spread  is  greatly  to  be  feared,  judg- 
ing from  our  experience  with  I.  purchasi.  Moreover,  three  additional 
species  of  this  genus  have  been  brought  to  my  notice  during  the  year; 
one  occurring  in  Mexico  on  grapevine,  another  in  Key  West,  Fla.,  upon 
roses  and  other  garden  plants,  and  the  third  in  the  island  of  Montser- 
rat,  West  Indies,  upon  the  cocoa  palm,  the  banana,  and  a  species  of 
Chrysophyllum.  These  interesting  and  injurious  insects  have  been  in- 
vestigated so  far  as  could  be  done  by  correspondence,  and  descriptions, 
with  figures,  will  be  published  in  the  forthcoming  number  of  Insect 
Life. 

The  sugar-beet  industry,  after  a  quarter  of  a  century's  vicissitude,  has 
begun  a  substantial  and  permanent  growth,  especially  in  Nebraska. 
It  has  been  found  that  the  crop  is  speedily  attacked  by  insects,  and 
Mr.  Bruner,  being  advantageously  located  for  work  of  this  kind,  has 
during  the  past  summer  jiaid  some  attention  to  the  insect  enemies  of 
this  crop  and  has  already  a  list  of  sixty-four  species,  most  of  them  being 
leaf-eaters  and  such  as  are  commonly  found  upon  various  allied  succu- 
lent plants — one  of  the  worst  being  the  Garden  Web-worm  {Eurycreon 
rantalis). 

the  hop  phorodon. 

One  of  the  most  interesting  facts  of  the  year  has  been  the  occurrence 
of  the  Hop  Fly  {Phorodon  humuli)  in  the  extreme  Northwest,  especially 
in  Oregon  and  Washington,  so  soon  after  my  note  of  warning  as  to  the 
danger  of  its  introduction  to  the  hop  fields  of  that  section,  and  the 
need  of  precautionary  measures  that  might  prevent  such  a  calamity. 
The  soil  and  climate  of  southern  Oregon  seem  particularly  adapted  to 
the  growth  of  the  Hop,  as  it  is  already  the  leading  crop  in  Lane, 
Marion,  Polk,  and  other  counties.     * 

There  can  be  no  doubt  about  the  species,  because  Mr.  F,  L.  Wash- 
burn, the  entomologist  of  the  experiment  station,  has  given  it  some 
attention,  and  I  have  also  received  specimens  Irom  him  and  from  Mr. 
A.  Todd,  of  Eugene,  Oregon,  as  also  from  Mr.  Giles  Farmiu  and  Mr. 
G.  M.  Stratton,  of  Puyallup,  Wash. 
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Mr.  Washburn,  from  the  fact  that  it  has  beea  noticed  that  hops 
were  sometimes  not  so  much  affected  in  the  immediate  vicinity  of  plum 
trees  as  some  distance  away,  and  from  the  further  fact  that  some  of  the 
growers  reported  that  they  never  saw  the  insect  on  the  Plum,  indicates 
that  there  must  be  a  different  state  of  affairs  in  Oregon,  so  far  as  the 
life-cycle  of  the  insect  is  concerned,  from  that  which  prevails  in  the 
Eastern  States  and  in  Europe.  Absolute  and  experimental  proof  of 
facts  obtained  after  long  and  persistent  investigation  should  never  be 
lightly  questioned.  It  is  by  no  means  an  uncommon  experience  that 
hop  plants  in  the  immediate  vicinity  of  plum  trees  are  not  more  affected 
than,  or  as  much  as,  others  at  a  distance,  and  this  may  depend  on  the 
direction  of  the  wind  or  on  local  circumstances,  or  on  the  variety  of 
plum,  whether  wild  or  cultivated.  I  have  examined  in  vain  certain 
cultivated  plum  t  rees  for  evidence  of  Phorodon,  whereas  I  have  invari- 
ably found  it  upon  other  varieties  in  the  same  vicinity.  Plwrodon 
humuli,  in  common  with  all  other  Aphidids,  preferably  chooses,  wheu 
migrating,  certain  genial  days,  and  often  fills  the  air,  flying  great  dis- 
tances. In  perfectly  calm  weather  the  migrants  settle  almost  every- 
where, but  they  are  easily  affected  by  the  least  breeze  and  are  wafted 
in  different  directions.  The  invasion  of  a  hop-yard  may  be  from  plum 
trees  miles  away  to  windward,  and  we  may  depend  upon  it  that  the 
species  will  migrate  to  and  from  Pruuus  in  the  Northwest  as  it  does  ia 
the  East. 

PHYLLOXEEA. 

The  Grape  Phylloxera  has  continued  to  attract  the  attention  not 
only  of  most  European  Governments  but  also  of  those  ot  Australia  and 
New  Zealand.  It  continues  its  spread  in  France,  having  at  last  invaded 
the  more  valuable  champagne  districts.  The  last  report  of  the  Superior 
Phylloxera  Commission  of  that  country  shows  that  about  240,000  acres 
have  undergone  defensive  measures,  submersion  being  employed  in 
72,000,  bisulphide  of  carbon  in  145,000,  and  sulphocarbonate  of  potas- 
sium in  23,000.  The  work  is  practically  at  an  end  in  such  Departments 
as  H^rault,  Gard,  and  Gironde,  where  the  American  resistant  vines  have 
most  effectually  been  used ;  while  the  wine  growers  of  Algeria,  Spain, 
Italy,  Portugal,  Hungary,  Austria,  and  Switzerland  are  all  battling 
against  it,  and  are  all  more  or  less  aided  by  their  respective  govern- 
ments. 

The  advent  of  the  insect  in  New  Zealand  has  been  the  cause  of  much 
writing  and  of  much  legislation  there,  and  the  government  has  been 
quite  anxious  to  get  the  best  and  latest  information  on  the  subject. 
There  is  very  little  that  is  available  in  the  way  of  published  experience 
in  this  country,  as  my  Missouri  reports  are  now  very  difficult  to  obtain. 
I  would  repeat  here  in  substance  what  I  have  recently  written  to  Mr. 
E.  D.  Bell,  agent-general  at  London  for  New  Zealand,  because  the  de- 
mand for  the  information  is  continuous,  and  our  own  people  are,  to  a 
great  extent,  unfamiliar  with  the  facts. 


186 

During  the  more  tbau  twenty  years'  struggle  in  France  against  the 
species  innumerable  remedies  have  been  proposed,  most  of  which  have 
proved  to  be  absolutely  valueless.  A  few  measures  have  been  devised, 
however,  which,  under  proper  conditions,  give  fairly  satisfactory  re- 
sults. These  consist  in  (1)  methods  which  avoid  the  necessity  of  direct 
treatment,  comprising  the  use  of  American  stocks  and  planting  in 
sandy  soils;  (2)  the  employment  of  insecticides  (bisulphide  of  carbon, 
sulphocarbonate  of  potassium,  and  the  kerosene  emulsion);  and  (3) 
submersion. 

It  was  early  found  in  the  history  of  this  Phylloxera  that  most  of  the 
cultivated  varieties  of  American  grapevines,  as  also  the  wild  species, 
resisted,  or  were  little  subject  to,  the  attacks  of  the  root  form  (radicicola) 
of  the  Phylloxera,  although  the  leaf  gall  form  {gallicola)^  which  in  point 
of  fact  does  little  if  any  permanent  damage,  occurs  in  greater  numbers 
on  many  of  our  wild  and  cultivated  sorts  than  on  the  European  grape- 
vines, which  are  all  derived  from  the  single  species,  Vitis  vlnifera,  and 
which  are  so  exceedingly  subject  to  the  attacks  of  the  root  form.  This 
fact  was  first  noticed  in  France  by  M.  Laliman,  of  Bordeaux,  and  later 
b}'  Gaston  Bazille,  of  Montpellier,  and  was  independently  proved  on  a 
more  extended  scale  by  my  earlier  investigations  in  the  United  States. 
The  use  of  American  stocks  upon  which  to  cultivate  the  suspectible 
European  varieties  has  resulted  in  an  enormous  trade  in  certain  Ameri- 
can seeds  and  cuttings  and  now  supersedes  all  other  methods  against 
the  insect. 

It  was  my  privilege  and  pleasure  to  spend  a  week  in  August,  1889, 
among  the  world-renowned  Medoc  and  Sauterne  vineyards  of  the  Bor- 
deaux district  in  France.  Here,  by  virtue  of  the  rich  alluvial  soil  and 
the  ease  with  which  the  chief  vineyards  can  be  submerged,  the  Phyllox- 
era has  made  slower  headway,  and  the  opposition  to  the  use  of  American 
resistant  stocks  has  been  greatest.  Yet  they  have  finally  vanquished 
prejudice  and  are,  either  from  necessity  or  choice,  rapidly  coming  into 
general  use.  When  I  say  choice,  I  mean  that  even  where  the  French 
vines  yet  do  well  and  the  Phylloxera  is  kept  in  subjection  by  other  means 
it  is  found  that  great  vigor  of  growth  and  increase  in  healthfulness  and 
yield  of  fruit  result  at  once  from  the  use  of  American  stocks. 

Without  going  into  a  lengthy  discussion  of  the  subject  of  wild  Ameri- 
can species,  those  of  practical  importance  to  the  grape-grower  are  the 
following:    Vitis  cestivalis^  Y.  riparia,  and  F.  labnisca. 

The  varieties  derived  from  V.  cestivalis  are  of  value  for  their  fruit  as 
well  as  for  their  resistant  qualities,  and,  being  easily  propagated  from 
cuttings,  they  are  very  often  used  in  France  as  stocks.  The  most  im- 
portant varieties  are  Jacquez,  Herbemont,  Black  July,  and  Cunning- 
ham. 

The  varieties  of  Vitis  riparia,  both  wild  and  cultivated,  are,  on  ac- 
count of  their  special  fitness,  almost  exclusively  employed  in  France  as 
resistant  stocks,  for  which  they  easily  take  first  rank.    The  varieties 
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used  are,  first,  the  wild  forms;  and,  second,  the  cultivated  varieties 
Solonis,  Clinton,  and  Taylor.  Of  the  cultivated  varieties,  the  Clinton 
was  one  of  the  first  vines  tried  for  this  purpose  and  has  been  extensively 
used  with  fair  satisfaction.  The  Solonis  now  ranks  above  it,  but  is 
valueless  for  any  other  purpose  on  account  of  the  acidity  of  its  grapes. 
In  California,  the  Lenoir,  Herbemont,  and  Elvira  have  been  used,  but 
late  experience  shows  that  the  wild  Eiparia  is  most  satisfactory  there, 
as  it  is  in  France. 

The  different  varieties  of  Vitis  labrusca  are  less  resistant  to  the  Phyl- 
loxera than  those  above  mentioned.  Certain  varieties  have,  however, 
been  grown  successfully  in  France,  and  of  these  the  Concord  has  given 
much  the  best  results  ;  but  others,  Isabella  and  Catawba  for  example, 
succumb  there,  to  the  root-louse,  as  indeed  they  do  in  many  sections  of 
this  country. 

Of  the  many  valuable  hybrids  obtained  from  the  American  species  of 
Vitis  which  are  serviceable  as  stocks,  the  more  important  are  the  Elvira, 
Noah,  and  Yiala.  The  last  named,  j)erhaps  of  all  the  resistant  varieties, 
gives  the  greatest  percentage  of  successful  grafts,  and  is  admirably 
adapted  for  grafting  on  cuttings. 

Early  in  the  study  of  the  subject  it  was  found  that  the  nature  of  the 
soil  has  a  very  marked  influence  on  the  success  of  the  different  stocks. 
The  subject  has  now  been  quite  fully  investigated  in  France,  and  the 
latest  researches  are  formulated  by  the  experimental  school  at  Mont- 
pellier  in  the  statement  quoted  below,  which  will  be  of  interest  as  giving 
the  various  classes  of  soils,  together  with  the  American  vines  best 
adapted  to  each. 

(1)  New,  deep,  fertile  soils:  Riparia  (tomentous  and  glabrous),  Jacquez,  Solonis, 
Fiala,  Taylor,  and  Cunningham. 

(2)  Deep  soils,  somewhat  strong,  not  wet :  Jacquez,  Riparia,  Solonis,  Cunningham, 
Viala,  Taylor. 

(3)  Deep  soils  of  medium  consistency,  new  and  not  dry  in  summer:  Riparia,  Jac- 
quez, Solonis,  Viala,  Taylor,  Black  July. 

(4)  Light  pebbly  soils,  deep,  well  drained,  and  not  too  dry  in  summer  :  Jacquez,  Ri- 
paria (wild),  Taylor,  Rupestris. 

(5)  Calcareous  soils,  with  subsoil  shallow  or  granitic  :  Solonis,  Rupestris. 

(6)  Argillaceous  soils,  white  or  gray  :  Cunningham. 

(7)  Argillaceous  soils,  deep  and  very  wet :   V.  cinerea. 

(8)  Deep,  sandy,  fertile  soils :  Riparia  (wild),  Solonis,  Jacquez,  Cunningham,  Black 
July,  Rupestris. 

(9)  Light  pebbly  soils,  dry  and  barren  :  Rupestris,  York,  Madeira,  Riparia  (wild). 

(10)  Deep  soils,  with  a  tufa  base  and  salt  lands  :  Solonis. 

(11)  Soils  formed  of  debris  of  tufa,  but  sufficiently  deep:  Taylor. 

(12)  Ferruginous  soils,  containing  red  pebbles  of  silicia,  deep  and  somewhat  strong, 
•well  drained,  but  fresh  in  summer.  All  the  varieties  indicated,  and  in  addition : 
Herbemont,  Clinton,  Cynthiana,  Marion,  Concord,  Herman. 
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The  accompanying  table  from  the  last  report  of  the  Superior  Phyl- 
loxera Commission  indicates,  better  than  words  can  tell,  the  steady- 
growth  in  the  use  of  American  vines. 


Years. 

American 

ViDBS 

covered. 

Depart- 
ments. 

Acres. 
22,  000 
42,  700 
70,  000 
131,909 
188, 200 
276,  900 
413,  700 
536,  900 
719,  500 

17 
22 
28 
34 
34 
37 

43 
44 

1882 

1884  

1885          

1887            . .             

1889 

On  the  subject  of  direct  remedies  the  value  of  the  kerosene  emulsion 
for  this  purpose  has  not  been  properly  realized  in  France,  because  of 
the  relatively  high  price  of  petroleum  in  her  grape-growing  Departe- 
ments.  A  series  of  experiments  which  I  made  in  1883  showed  conclu- 
sively  its  great  value  for  this  purpose,  as  it  not  only  destroys  the  in- 
sect in  all  stages,  but  also  stimulates  root,  growth. 

In  this  connection  I  have  recently  had  a  series  of  experiments  made 
through  Mr.  Albert  Koebele's  agency,  in  the  Sonoma  Valley,  California, 
to  ascertain  the  eifect  upon  the  Phylloxera  of  certain  of  the  resin 
washes  which  proved  so  valuable  when  used  against  the  Fluted  and 
other  scale-insects.  The  results  have  been  quite  encouraging  and  the 
experiments  have  already  shown  that  in  the  use  of  those  washes  we 
have  a  valuable  addition  to  the  underground  remedies.  Soaps  were 
made  by  the  use  of  bicarbonate  of  soda,  sal  soda,  and  caustic  soda, 
each  mixed  with  resin.  In  the  earlier  experiments  the  earth  was  re- 
moved about  the  base  of  the  vine  to  a  depth  of  6  inches  and  for  a  diam- 
eter of  4  feet.  Ten  gallons  of  the  mixture  were  poured  into  each  hole 
and  found  to  penetrate  from  12  to  16  inches  or  from  18  to  22  inches 
from  the  original  surface  of  the  ground.  Most  of  the  insects,  as  also 
the  eggs,  were  destroyed  to  a  depth  of  16  inches.  In  the  later  experi- 
ments the  holes  were  made  only  about  2  feet  in  diameter,  and  nearly,  if 
not  quite,  the  same  results  were  obtained  with  half  the  amount,  or  5 
gallons  of  the  mixture.  The  plan,  which  I  have  previously  adopted  for 
the  application  of  insecticides  to  underground  insects,  of  washing  the 
mixture  in  with  pure  water  was  tried  with  good  success.  Soon  after 
the  first  application  5  gallons  of  water  were  added,  and  5  gallons  more 
the  following  day.  This  would  indicate  that  in  the  spring,  when  rains 
are  frequent  (occurring  almost  every  day)  in  the  Sonoma  Valley,  only  a 
small  amount  of  the  mixture  need  be  applied,  and  the  rains  will  do  the 
rest,  as  examination  has  shown  that  up  to  a  certain  point  each  applica- 
tion of  water  intensifies  and  extends  the  action  of  the  original  insecti- 
cide.   The  best  soap  was  made  with  bicarbonate  of  soda,  but  the  re- 
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suits  of  that  made  with  caustic  soda  are  so  little  inferior,  while  the 
price  is  so  much  less,  that  the  caustic  soda  aud  resin  soap  mixture  is  the 
one  which  I  would  recommend.  The  formula  which  was  found  prefer- 
able is  as  follows  : 

Pounds. 

Caustic  8oda  (77  per  cent.") 5 

Resin 40 

Water  to  make  50  gallons. 

The  soda  should  be  dissolved,  over  a  fire,  in  4  gallons  of  water,  then 
the  resin  should  be  added  and  dissolved.  After  this  the  required  water 
can  be  added  slowly,  while  boiling,  to  make  the  50  gallons  of  the  com- 
pound. To  this  water  may  be  added  at  the  rate  of  9  gallons  for  1, 
making  500  gallons  of  the  dilute  compound,  sufficient  for  one  hundred 
large  vines,  at  a  cost  of  only  84  cents,  or  less  than  a  cent  a  vine. 

Considering  the  effective  way  in  which  the  ravaged  vineyards  of 
France  have  been,  aud  are  being,  redeemed  by  the  use  of  resistant 
American  stocks,  and  considering  the  efficacy  of  some  of  the  direct 
remedies  discovered,  it  is  passing  strange  that  no  disposition  has  ever 
been  made  of  the  premium  of  300,000  francs  offered  in  the  early  history 
of  the  trouble  by  the  French  Government.  It  can  not  be  awarded  to 
any  one  person,  but  should  be  distributed  among  those  whose  labors 
and  discoveries  resulted  in  the  several  feasible  and  satisfactory  methods 
of  coping  with  the  insect. 

INTRODUCTION   OF   PARASITES   AND   PREDACEOUS   SPECIES. 

The  success  which  has  attended  the  introduction  from  Australia  of 
Yedalia  cardinalis  has  been  phenomenal.  Indeed,  few  who  have  not 
kept  in  knowledge  of  the  reports  and  the  actual  condition  of  things  can 
appreciate  the  remarkable  character  of  the  results,  not  only  because 
of  the  brief  period  required  therefor,  but  because  of  the  thoroughness 
of  the  work  of  the  little  ladybird  and  the  moral  and  financial  benefit  to 
orange  growers  which  have  followed  in  its  wake. 

The  striking  success  of  the  experiment  has  served  to  fix  attention, 
not  only  of  entomologists,  but  of  fruit  growers  and  farmers,  to  this 
mode  of  dealing  with  injurious  insects,  and  there  is  no  question  but 
that  the  cases  in  which  the  experiment  may  be  more  or  less  success- 
fully repeated  are  numerous.  Let  us  hope,  therefore,  that  the  moral 
effect  will  be  as  great  as  its  practical  effect  in  opening  up  means  and 
ways  in  the  future,  as  it  should  serve  to  remove  the  disposition  to  de- 
ride any  expenditure  having  such  results  for  its  object.  Many  fears 
have  been  expressed  lest  after  sweeping  off  the  Icerya  the  Vedalia,  be- 
ing so  far  as  we  now  know  confined  to  that  species  for  food,  should 
perish  and  that  the  Icerya,  preserved  in  some  restricted  places  undis- 
covered by  its  enemy,  would  again  multiply  and  become  destructive. 
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I  firmly  believe  what  I  wrote  in  my  last  annual  report  as  United  States 
Eutomolgist,  viz : 

We  may  hardly  hope,  however,  that  the  last  chapter  iu  the  story  is  written.  On 
the  contrary,  it  is  more  than  probable,  and  in  fact  we  strongly  anticipate  that  the 
Icerya  will  partially  recuperate  ;  that  the  Vedalia  will,  after  its  first  victorious 
spread,  jrradually  decrease  for  lack  of  food,  and  that  the  remnants  of  the  Fluted 
Scale  will  m  the  interim  multiply  and  spread  again.  This  contest  between  the 
plant-feeder  and  its  deadliest  enemy  will  go  on  with  alternate  fluctuations  in  the 
supremacy  of  either,  varying  from  year  to  year  according  to  locality  or  conditions; 
but  there  is  no  reason  to  doubt  that  the  Vedalia  will  continue  substantially  victori- 
ous, and  that  the  power  for  serious  harm,  such  as  the  Icerya  has  done  in  the  past,  haa 
been  forever  destroyed.  We  have  learned,  also,  that  it  will  always  be  easy  to  secure 
new  colonizations  of  the  Vedalia  where  such  may  prove  necessary,  or  even  new  im- 
portations should  these  become  desirable. 

During  the  year  I  have  endeavored  to  return  the  favors  received 
from  Australia  and  New  Zealand  by  sending  there  some  of  the  natural 
enemies  of  the  Codling  Moth,  and  from  last  accounts,  though  jeopard- 
ized by  the  action  of  the  custom-house  authorities,  the  experiment  prom- 
ised success  so  far  as  a  species  of  Raphidia  from  California  is  con- 
cerned. Ihave  also  endeavored  to  introduce  some  of  the  parasites  which 
attack  the  Hessian  Fly  iu  Europe,  and  which  do  not  yet  occur  in  this 
country.  These  efforts  have  been  made  by  correspondence,  for  you  will 
be  surprised  to  learn  that  the  restrictive  clause  iu  the  appropriations  to 
the  Department  of  Agriculture  for  entomological  work,  which  limits 
traveling  expenses  to  the  United  States,  is  still  maintained  in  the  face 
of  the  Vedalia  experience,  where  by  the  expenditure  of  $1,500  many 
millions  were  saved.  The  maintenance  of  this  restricting  clause  in  the 
last  appropriation  bill,  under  these  circumstances,  is  a  travesty  on  leg- 
islative wisdom,  and  all  the  more  remarkable  because  done  by  the  Sen- 
ate in  opposition  to  the  House  and  the  recommendations  of  both  the 
Secretary  and  Assistant  Secretary  of  Agriculture. 

While  there  is  much  to  be  done  in  this  direction  in  future  I  can  not 
let  this  occasion  i)ass  without  giving  a  note  of  warning.  Success  will 
only  come  in  any  particular  case  when  exact  knowledge  is  first  obtained 
and  the  most  thorough  scientific  methods  are  then  adopted ;  and  we 
can  not  too  severely  condemn  everything  that  savors  of  bunkum  and 
ignorance.  During  the  year  the  press  of  the  country  has  prominently 
heralded  the  fact  that  a  gentleman  from  San  Francisco,  especially 
charged  to  study  certain  entomological  matters  in  the  East,  found, 
while  in  Washington,  the  Two-spotted  Ladybird  (CoccineUa  bipunctata) 
feeding  on  "the  Aphis"  right  under  the  windows  of  the  Division  of 
Entomology  of  the  Department  of  Agriculture,  the  inference  intended 
being  that  the  entomologist  and  his  assistants  were  ignorant  of  the  cir- 
cumstance. Indeed  a  writer  iu  one  of  the  California  papers  of  recent 
date  announced  this  discovery  under  the  sensational  heading  '"Another 
good  bug — the  Woolly  Aphis  has  found  its  Sedan."  How  supremely 
ridiculous  this  sort  of  thing  appears  to  the  well-informed  entomologist 
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I  need  not  tell  you,  but  it  may  be  well  for  the  information  of  the  public 
to  say  (a8  I  have  not  alluded  to  the  matter  elsewhere)  that  a  number 
of  different  species  of  ladybirds  feed  upon  the  Woolly  Aphis  and  that 
it  is  a  rule  with  the  insects  of  this  family  not  to  be  select  as  to  the 
particular  Aphid  they  prey  upon.  Hippodamia  convergens  (the  species 
referred  to  as  the  Sedan  of  the  Woolly  Aphis)  feeds  over  nearly  the 
whole  extent  of  the  United  States  upon  this  particular  Schizoneura, 
among  others,  and  the  fact  that  both  the  species  referred  to  feed  upon 
various  aphides  is  well  known.  That  one  of  the  species  is  also  com- 
mon upon  the  Pacific  coast  and  that  its  being  carried  there  from  the 
East  is  like  "carrying  coals  to  Newcastle"  may  not,  however,  be  so 
generally  known.  All  such  efforts  as  this  carried  on  by  persons  unfit, 
from  want  of  any  special  knowledge,  for  the  mission,  must  invariably 
do  harm,  not  only  because  of  the  negative  results  which  follow,  but 
because  of  the  lack  of  confidence  in  such  work  which  they  will  engen- 
der in  the  minds  of  our  legislators. 

I  should  noi;  think  of  holding  any  one  responsible  for  newspaper  par- 
agraphs, but  in  this  case  the  party  has  substantially  confirmed  them 
in  statements  over  his  own  name  and  in  interviews  which  (as  announced) 
he  has  himself  revised. 

METHOD  OF  USING  BISULPHIDE  OF  CARBON  AGAINST  GRAIN  WEEVILS. 

The  use  of  bisulphide  of  carbon  against  different  insects  attacking 
stored  grain  has  greatly  increased  in  this  country  since  I  first  recom- 
mended it  some  thirteen  years  ago.*  There  is,  however,  considerable 
diversity  in  the  method  of  using  it  and  the  recommendations  of  some  of 
our  writers  have  evidently  been  made  with  no  sense  of  the  fact  that  the 
fumes  are  heavier  than  air  and  descend  rather  than  ascend.  Prof.  A. 
H.  Church  in  a  recent  number  of  the  Keic  Bulletin  records  that  he  found 
that  ]^  pounds  of  the  bisulphide  is  enough  to  each  ton  of  grain.  He 
advises  that  it  be  applied  in  the  following  way  : 

A  ball  of  tow  is  tied  to  a  stick  of  such  a  length  that  it  can  reach  the 
middle  of  the  vessel  containing  the  grain.  The  tow  receives  the  charge 
of  bisulphide,  like  a  sponge,  and  is  then  at  once  plunged  into  the  ves- 
sel and  left  there,  the  mouth  or  opening  of  the  vessel  then  being  tightly 
closed.  When  necessary,  the  stick  may  be  withdrawn  and  the  charge 
(of  1  ounce  to  100  pounds  of  grain)  may  be  renewed. 

The  action  of  carbon  bisulphide  lasts  in  ordinary  cases  six  ^eeks, 
after  which  period  a  fresh  charge  is  required.  The  bisulphide  does  no 
harm  to  the  grain  as  regards  its  color,  smell,  or  cooking  properties  and 
the  germinating  power  of  most  seeds  is  not  appreciably  affected,  pro- 
vided that  not  too  much  is  used,  nor  its  action  continued  for  too  long  a 
period. 
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The  assistant  director  of  agriculture  of  Burruah  is  reported  to  have 
used  naphthaline  instead  of  bisulphide  in  the  following  way,  but  I  should 
not  expect  anything  like  as  good  results  from  the  naphthaline  as  from 
the  bisulphide  : 

A  hollow  bamboo  cylinder  1^  inches  in  diameter  with  a  stick  fitted 
into  the  cavity  is  pushed  down  to  the  bottom  of  the  bin,  the  stick  is 
then  withdrawn  and  a  few  teapoonfuls  of  naphthalin  powder  is  poured 
into  the  bamboo,  which  is  then  drawn  out  leaving  the  naphthalin  at 
the  bottom  of  the  bin.  If  the  bins  are  very  large  this  should  be  done 
once  to  every  10  feet  square  and  the  application  should  be  repeated 
every  fifteen  or  twenty  days. 

INSECTICIDE  MACHINERY. 

A  profitable  hour  might  be  devoted  to  the  subject  of  insecticide  ma- 
ehinery,  but  I  must  content  myself  with  a  few  words.  At  a  trial  of  such 
machinery  at  the  Ma reil  Marly  vineyards  during  the  late  Paris  Expo- 
sition I  had  an  excellent  opportunity  of  witnessing  the  latest  advances 
made  in  France  in  this  direction,  and  it  was  extremely  gratifying  to 
note  that,  with  whatever  modification  of  the  power  employed  (and  many 
of  the  machines  were  very  ingenious),  all  other  forms  of  spraying  tip  had 
been  abandoned  for  vineyard  purposes  in  favor  of  modifications  of  the 
Riley  or  Cyclone  nozzle.  The  superiority  for  most  practical  purposes  of 
the  portable  knapsack  pumps  of  V.  Vermorel,  of  Villefranche  (Rhone), 
France,  was  sufiBciently  evident.  Mr.  Vermorel  has  indentified  himself 
with  the  regeneration  and  improvement  of  French  grape  culture  in  many 
directions,  and  is,  withal,  an  enthusiastic  student  of  insect  life.  I  spent 
a  very  profitable  day  with  him  last  year,  both  at  the  factory  and  at  his 
home,  where  he  has  established  a  virtual  experiment  station  in  the 
midst  of  a  fine  vineyard  on  American  roots,  and  with  every  facility  for 
various  fields  of  investigations,  none  of  which  are-deemed  more  impor- 
tant than  the  work  in  entomology,  for  he  fully  realizes  how  much  there 
is  yet  to  learn  of  some  of  the  commonest  insects  destructive  to  the  vine 
even  in  an  old  country  like  France.  But  in  no  direction  has  he  accora- 
l)lished  as  much  good  as  in  his  work  with  insecticide  and  fungicide  ma- 
chinery. His  sprayer  with  independent  pump,  his  diaphragm  pump — 
L'Eclair— and  his  reservoir  with  suction  and  force  pump  are  all  admira- 
bly adapted  for  the  purpose  they  were  invented  for  and  may  be  obtained 
in  France  at  a  cost  from  $5  to  $7  which  is  tripled  before  reaching  this 
country,  thanks  to  our  present  tariff"  system. 

The  last  number  of  the  Journal  of  Mycology,  the  serial  publication 
of  the  Division  of  Vegetable  Pathology  of  the  Department  of  Agri- 
culture, gires  full  description,  with  figures,  of  a  knapsack  spraying 
apparatus,  for  which  the  special  merit  claimed  is  cheapness,  and  which 
is  named  the  Galloway  Sprayer. 

The  combination  of  a  suction  and  a  force  pump  with  knapsack  reser- 
voir has  been  frequently  made  in  France,  as  illustrated  by  the  appara- 
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tus  styled  tbe  ''  Cyclone  "  of  Yermorel ;  the  Japy,  Vigeroux,  ^N^ouges 
and  Perriu  sprayers,  and  the  sprayer  of  the  society  "  L'Avenir  Viti- 
cole."  A  number  of  pumps  manufactured  in  this  country  of  tliis  style 
were  mentioned  or  described  in  the  Fourth  Report  of  the  TT.  S.  Ento- 
mological Commission.  These,  in  general,  are  much  inferior  to  the 
French  pumps  named,  which  are,  however,  modeled  after  those  earlier 
and  cruder  forms.  There  are  a  host  of  other  French  knapsack  spray- 
ing machines  which  differ  from  those  mentioned,  by  propelling  the 
liquid  by  means  either  of  air  pumps,  diaphragm  pumps,  or  devices  in 
which  the  pump  is  attached  to  the  reservoir  by  means  of  a  rubber  hose. 

In  1888  Mr.  Adam  Weaber,  of  Vineland,  JS".  J.,  brought  out  the 
Eureka  sprayer,  a  very  serviceable  knapsack  pump  modeled  after  the 
French  machines.  The  French  sprayers  will  cost,  including  duty, 
shipping,  etc.,  from  $18  to  $25  j  the  Weaber  sprayer  is  sold  for  $21, 
which  is  but  little  more  than  the  cost  of  manufacture.  Professor  Gallo- 
way's machine  is  sold  for  $14,  or  from  one-fourth  to  one-third  less  than 
the  Weaber  or  the  French  sprayers. 

In  the  first  announcement  of  this  pump  in  No.  I,  vol.  6,  of  the  pub- 
lication cited,  and  in  the  later  full  description,  no  statement  is  made 
of  the  indebtedness  of  the  inventor  to  these  older  machines,  except  in 
tlie  case  of  the  original  description  of  the  lance  and  nozzle  {op.  cit.  vol. 
5,  No.  II),  where  credit  is  given.  This  naturally  gives  the  impression 
that  the  apparatus  is  novel  in  many  or  all  its  features. 

When  compared  with  the  French  machines  the  following  facts  be- 
come apparent : 

1.  The  reservoir  is  practically  identical  with  that  of  the  Vermorel, 
Japy,  and  other  French  machines,  and  the  opening  ior  introducing  the 
liquid  with  strainer  and  lid  presents  no  new  features. 

2.  The  pump  is  an  ordinary  double  cylinder  (or  hollow  piston)  force 
pump;  the  hollow  piston  furnishing  an  air  chamber  which  causes  the 
liquid  to  be  forced  out  in  a  continuous  stream. 

3.  The  lance  and  nozzle  combination  consists  of  the  Riley  nozzle  fit- 
ted to  a  lance  and  provided  with  a  degorging  apparatus,  which  also 
acts  as  a  stop  cock  model  exactly  after  Raveneau's  apparatus,  and  is 
practically  the  same  as  the  Japy  degorger  and  stop  cock,  except  that 
the  action  is  reserved.  In  the  latter  (see  Insect  Life,  vol.  1,  p.  265, 
fig.  61)  the  spring  normally  closes  the  discharge  orifice,  and  in  the  for- 
mer the  orifice  is  normally  open  and  is  closed  by  the  action  of  a  lever  in 
the  spring. 

That  this  modification  of  the  foreign  knapsack  sprayers  will  prove  a 
serviceable  one  for  vineyard  work,  and  by  reason  of  its  cheapness  and 
availability  come  into  general  use,  I  have  little  doubt. 

strawson's  air-power  distributor. 

A  new  and  distinct  type  of  insecticide  machine,  the  invention  of  Mr. 
G.  F.  Strawson,  Newbury,  Berks,  England,  has  attracted  no  little  at- 
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tention  and  has  received  numerous  awards  during  the  past  two  years  at 
various  agricultural  shows  in  England,  and  has  been  very  favorably 
noticed  and  recommended  by  competent  judges.  It  was  shown  at  the 
late  Paris  Exposition  and  was  thoroughly  tested  before  a  select  jury, 
from  which  it  received  the  highest  praise  and  was  awarded  a  gold 
medal.  I  had  occasion  to  study  it  thoroughly  not  only  at  Paris  but  at 
the  Royal  Show  at  Windsor,  and  am  under  obligations  to  the  inventor 
for  courtesies  and  facilities  afitbrded. 

In  common  with  all  the  heavier  and  more  expensive  machines,  it  will 
have  to  contend  with  the  more  popular  and  less  expensive  portable  ma- 
chines. It  has  many  advantages  in  the  control  of  the  volume  and  char- 
acter of  what  it  disseminates  ;  and  with  some  modifications  and  adapta- 
tions for  nether  spraying,  it  would  prove  extremely  serviceable  in  ex- 
tensive fields  of  any  crop  that  needs  such  spray  and  where  the  rows  are 
relatively  straight  and  the  plants  low.  The  principle  also  is  a  good  one,, 
and  applicable,  with  modifications,  to  many  other  uses. 

The  machine  is  called  the  "  Strawsonizer,"  and  is  a  pneumatic  or  air- 
blast  distributor,  and  may  be  adapted  to  a  variety  of  uses,  such  as 
broadcast  sowing  of  grains,  distribution  of  fertilizers  or  of  disinfect- 
ants in  cities,  and  of  dry  or  liquid  insecticides. 

The  machine  is  light,  simple  in  construction,  and  easily  operated  by 
one  man,  the  larger  sizes  being  drawn  by  one  horse  and  the  smaller  by- 
hand  power.  It  is  constructed  largely  of  wood,  and  is  mounted  on  two 
iron  wheels.  The  distributing  power  is  obtained  by  a  blast  of  air  pro- 
duced by  a  revolving  fan  worked  by  the  traveling  wheels  of  the  ma- 
chine. 

The  essential  part  consists  of  a  suitable  receptacle  or  hopper,  either 
for  liquid  or  dry  substances,  from  which  the  material  is  fed  automat- 
ically and  regularly  to  the  blast  generated  by  the  revolving  fan,  th©^ 
whole  operated  by  suitable  gearing.  A  receptacle  for  either  dry  or 
liquid  material  can  be  employed  in  connection  with  suitable  nozzles  or 
deflecting  devices  on  all  the  machines,  so  that  with  practically  one  ap- 
paratus all  the  kinds  of  work  indicated  above  can  be  accomplished. 

For  solids  a  metal  spreader  is  used,  while  for  liquids  nozzles  of  the 
direct  discharge  type,  but  variously  arranged  to  suit  different  require- 
ments, are  employed. 

Very  uniform  and  rapid  work  may  be  done  with  this  machine  in  broad- 
cast sowing  of  wheat,  oats,  and  smaller  seeds.  These  are  distributed 
with  great  regularity  over  a  track  18  to  20  feet  wide,  giving  a  rate  of 
30  to  40  acres  per  day.  It  is  especially  serviceable  as  a  distributor  of 
fertilizers  (phosphates,  nitrate  of  soda,  lime,  etc.),  and  all  insecticide 
powders,  which  latter  may  frequently  be  applied  in  connection  with  the 
former  substances. 

Liquid  insecticides  are  distributed  broadcast  at  a  rate  of  from  1  gal- 
lon upwards  per  acre,  and  by  the  action  of  the  powerful  blast  of  air  are 
broken  up  into  a  fine  mist,  which  spreads  uniformly  to  a  width  of  20> 
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feet.  Nozzles  for  upright  or  lateral  spraying  would  adapt  the  machine 
for  work  in  hop-fields  or  orchards. 

A  patent  for  the  apparatus  has  recently  been  taken  out  in  this  coun- 
try, but  its  manufacture  here  has  not  so  far  been  inaugurated. 

The  one  horse  power  machine  for  broadcasting  grains,  fertilizers,  and 
either  solid  or  liquid  insecticides  with  suitable  receptacles  and  nozzles 
is  retailed  in  England  for  £30  sterling,  or  $150.  If  fitted  with  special 
nozzles  for  vertical  work  £2  extra  are  charged.  Hand-power  machines 
are  sold  for  £12  and  £14.  These  prices  would  be  even  greater  in  this 
country,  and  would  doubtless  interfere  with  its  adoption  were  is  not 
that  it  combines  the  other  advantages  indicated. 

INTERNATIONAL   INTERESTS. 

With  the  constantly  increasing  facilities  for  intercommunication  be- 
tween different  parts  of  the  globe  the  results  obtained  and  experiences 
had  in  one  part  are  soon  available  for  the  rest  of  the  world.  Thus 
France  has  more  than  repaid  the  United  States  for  the  good — however 
vast  and  important — that  has  resulted  to  her  by  the  use  of  American 
resistant  stocks.  Her  experience  with  these  American  vines  has  reacted 
beneficially  upon  our  own  viticulture  in  many  directions,  but  particu- 
larly in  the  great  advance  which  her  sons  have  made  in  insecticides  and 
fungicides  and  in  convenient,  portable  insecticides,  and  fungicide  appli- 
ances. It  has  often  been  said  of  the  French  that  they  are  not  an  orig 
inating  people;  however  that  may  be,  they  are  very  quick  at  adopting 
and  improving  ideas  and  discoveries  once  brought  to  their  notice,  and 
no  nation  is  more  appreciative  of  the  immense  practical  benefits  to  be 
received  by  the  adoption  of  the  most  scientific  methods.  In  fact  no  na- 
tion has  given  greater  Government  incentive  to  the  pursuit  of  science 
in  its  bearings  upon  the  welfare  of  mankind,  and  we  may  study  with 
profit  what  she  has  of  late  years  done  in  our  own  line. 

I  had  a  delightful  visit  last  August  from  Mr.  John  West,  who  came  to 
this  country  as  a  delegate  from  Victoria  to  ascertain  all  he  could  of  our 
methods ;  also  from  Mr.  W.  Catton  Gasby,  of  Adelaide,  who  came  to 
this  country  in  a  similar  capacity.  Economic  entomology  in  their  part 
of  the  world  is  extremely  interesting  to  us ;  for  while  the  seasons  are 
reversed  as  compared  with  ours  many  of  the  same  injurious  insects 
occur  in  both  countries.  Thus  I  was  glad  to  get  perfect  confirmation 
from  Mr.  West  of  the  fact  that  the  i^ortheru  Spy  and  the  Winter  Majetin 
are  found  to  protect  the  apples  grafted  upon  them  from  the  Woolly 
Aphis.  A  great  deal  has  been  published  of  late  years  in  the  New  Zea- 
land and  Australian  papers  on  "  blight  proof"  apple  stock,  and  they 
have  had  an  important  experience,  the  outcome  of  sore  necessity,  for 
Schizoneura  lanigera  has  there  been  one  of  the  most  serious  drawbacks 
to  apple  culture. 

There  can  be  no  question  but  that  this  experience  will  prove  of  value 
to  our  apple-growers  wherever  these  varieties  grow  well  and  the  woolly 
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aphis  abounds.  The  use  as  stocks  of  such  varieties  as  enjoy  immunity 
from  the  Woolly  Aphis  has  occurred  to  our  own  people,  but  no  such  ex- 
tended experience  has  been  had  in  regard  to  any  particular  resistant 
varieties.  Some  of  our  injurious  insects  are  often  worse  in  Australia 
than  they  are  with  us,  and  we  may  expect  to  reap  the  benefit  of  the  ex- 
perience had  there  with  regard  to  them.  This  will  doubtless  be  true 
not  only  of  the  Codling  Moth  but  of  their  peach  aphis,  which,  from  all 
that  I  can  learn,  is  substantially  the  same  species  as  that  which  does  so 
much  damage  in  our  lighter  soils  along  the  Atlantic  coast,  and  which 
Dr.  Erwin  F.  Smith,  of  the  Division  of  Mycology  of  the  Department  at 
Washington,  has  carefully  studied  lately  and  described  in  great  detail 
as  a  new  species  under  the  name  of  Aphis  persicw  niger,  but  which  I 
have  reason  to  believe  is  the  Aphis  prunicola  of  Kaltenbach. 

The  Italians  have  been  making  a  very  interesting  fight  against  an 
insect  which  has  threatened  their  very  important  and  extensive  silk  in- 
dustry, by  its  attacks  upon  the  mulberry  tree.  This  insect  was  de- 
scribed by  Targioni  Tozzetti  in  1885  as  Diaspis  pentagona.  It  occurs 
upon  a  number  of  different  trees,  among  them  the  paper  mulberry,  the 
spindle  tree,  the  peach,  the  cherry,  laurel,  and  certain  willows,  as  well 
as  upon  the  cultivated  white  mulberry,  and  it  would  seem  that  its  taste 
for  the  latter  tree  is  one  recently  acquired,  judging  from  the  late  date 
at  which  the  habit  has  attracted  attention.  The  energetic  director 
of  the  entomological  experiment  station  at  Florence  investigated  the 
pest  in  1886  and  recommended  the  use  of  mechanical  means  at  the  time 
of  hatching  of  the  young,  viz,  the  scrubbing  of  the  trunks  and  larger 
branches  with  stiff  brushes  and  a  subsequent  application  of  a  mixture 
of  soap  and  water  with  4  or  5  per  cent,  of  kerosene. 

Professor  Franceschini,  the  editor  of  the  Rivistade  Bacchicoltiira,  rec 
ommended  the  adoption  of  the  Balbiani  formula  as  used  against  Phyl- 
loxera and  consisting  of  crude  tar  oil,  naphthalin,  quick  lime,  and 
water,  the  naphthalin  being  dissolved  in  the  tar  oil,  and  the  water  and 
lime  afterward  added  together.  The  insect  appeared  first  in  several 
cantons  of  the  province  of  Como  and  speedily  spread  to  the  adjoining 
localities.  The  matter  was  brought  to  the  attention  of  the  Ministry  of 
Agriculture  and  a  commission  was  appointed,cousisting  of  Prof.  Targioni 
Tozzetti,  Dr.  Alpe,  and  Dr.  Andres,  who  immediately  familiarized  them- 
selves with  the  methods  in  use  in  this  country  and  have  made  extensive 
experiments  with  our  kerosene  emulsion,  with  our  fumigating  processes, 
and  with  other  new  remedies.  The  subject  has  been  taken  in  hand  with 
great  vigor  and  the  Government  has  interested  itself  to  the  extent  of 
appointing  inspectors  in  the  different  communes  in  the  infested  territory 
and  establishing  regulations  which  oblige  the  immediate  report  of  new 
localities  and  the  adoption  of  measures  of  extinction  when  ordered  by 
inspectors.  These  regulations  also  provide  that  the  inspectors  must  do 
the  work  at  the  expense  of  proprietors  when  the  latter  refuse  to  do  so; 
they  prohibit  the  exportation  of  leaves  from  infested  localities  to  others, 
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and  provide  for  indemnity  to  owners  for  the  destruction  of  trees  when 
the  degree  of  infection  is  such  as  not  to  threaten  the  ultimate  life  of  the 
trees.  Expenses  for  experiments  of  all  kinds  and  for  the  watching  and 
care  exercised  by  agents  are  borne  by  the  State,  while  the  expense  for 
the  execution  of  certain  of  the  regulations  are  borne  one-third  by  the 
proprietor  and  two-thirds  by  the  local  society.  A  fine  for  disobedience 
of  the  regulations  is  also  provided  for.  The  laws,  as  published,  are 
none  too  severe  considering  the  urgency  of  the  case,  and  it  is  refresh- 
ing to  notice  the  energy  with  which  the  Government  has  met  the  threat- 
ened danger,  and  at  the  same  time  gratifying  to  note  the  appreciation 
shown  of  our  own  means  and  methods. 

USE   OF  CONTAGIOUS   GERMS   IM    THE  FIELD. 

Most  of  you  are  aware  that  I  have  not  had  the  greatest  faith  in  the 
availability  of  contagious  disease  germs  as  a  means  of  battling  with  in- 
jurious insects  in  field,  garden,  orchard,  or  forest;  there  are  so  many 
delicate  questions  involved  and  so  many  obstacles  in  the  way  of  prac- 
tically carrying  out  any  plan,  however  plausible  theoretically  or  true  in 
principle.  Our  ability  to  contaminate  healthy  by  diseased  specimens 
is  but  a  short  step  and  leaves  many  important  questions,  as  of  rapid 
dissemination,  untouched.  The  theory  is  very  tempting  and  has  been 
particularly  dwelt  upon  by  some  who  were  essentially  closet- workers, 
having  but  faint  realization  of  the  practical  necessities  of  the  case. 
Theoretically,  with  those  insect  diseases  of  a  cryptogamic  nature,  hav- 
ing a  complex  life-history  and  a  resting  spore,  the  difficulties  are  greater 
than  with  those  of  a  bacterial  origin,  and  it  is  to  these  last  that  we  should 
look  for  important  aid  if  it  be  available.  Yet  if  the  work  of  Messrs. 
Lugger  and  Snow  should  be  fully  substantiated,  the  best  results  have 
so  far  been  obtained  with  the  entomophthora  of  the  Chinch  Bug.  No  one 
will  be  more  pleased  to  have  his  doubts  dissipated  by  some  tangible 
evidence  of  the  practicability  of  this  method  than  myself.  Success,  if 
possible,  will  come  only  by  investigation  upon  thoroughly  careful  and 
scientific  lines,  such  as  those  begun  and  still  pursued  by  Professor 
Forbes.  The  ease  with  which  he  conveyed  the  Silk  Worm  pebrine  to  other 
larvse;  his  conveying  the  Cabbage  Worm  Micrococcus  to  other  larvae, 
and  his  carrying  this  Micrococcus  in  cultures  over  winter  are  promising 
facts,  as  is  also  Professor  Osbocn's  contaminating  cabbage  worms  in 
Iowa  with  specimens  brought  from  Illinois.  Congress,  having  at  its 
last  session  appropriated  -|2,500  for  some  further  investigation  of  the 
Boll  Worm,  the  possibilities  in  this  direction  for  this  particular  insect 
have  caused  me  to  plan  investigations  having  for  their  object  thorough 
field  experiment  with  some  of  these  disease  germs. 

Reliothis  armigera  is  one  of  those  cosmopolitan  insects  which  has  be- 
come more  injurious  in  the  United  States  than  in  any  other  part  of  the 
world,  by  virtue  of  its  partiality  for  green  corn,  green  cotton  bolls,  and 
green  tomatoes.    The  polyphagous  and  partially  endophytous  habit  of 
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the  larra  renders  its  destruction  difficult  except  during  the  earlier  free- 
living  stages  by  the  fine  spraying  of  the  arsenites  on  the  under  surface 
of  the  leaves.  The  ideal  treatment  for  the  larger  burrowing  worms 
were  some  rapidly  spreading  disease  germ  that  would  penetrate  and 
destroy  them  in  their  hidden  recesses.  The  insect  was  reported  as  ex- 
tremely abundant  in  cotton  bolls  during  the  summer,  especially  in  Texas  ; 
but  by  the  time  the  appropriation  became  available  its  numbers  had 
decreased,  and  it  was  too  late  in  the  season  to  do  much  more  than  pre- 
pare for  next  year.  We  may  expect,  as  a  result  of  special  investigation 
much  additional  fact  and  experience  both  as  to  habits,  natural  enemies 
and  means  of  control;  but  it  is  my  desire  to  make  the  trial  of  these 
disease  germs  the  special  feature  of  the  investigation.  Of  those  em- 
ployed in  the  investigation,  Mr.  F.  W.  Mally  was  a  former  assistant  to 
Professor  Forbes  and  has  some  experience  in  the  study  and  culture 
of  disease  germs,  while  Dr.  A.  R.  Booth  is  something  of  an  enthusiast 
on  the  subject  and  has  already  established  the  susceptibility,  through 
contact,  of  the  Boll  Worm  to  the  Cabbage  Worm  Micrococcus  fM.pieri- 
dis)  of  Burrill.  We  hope  to  carry  the  germs  through  the  winter  so  as 
to  continue  the  experiment  as  early  as  possiblf*  next  year. 

I  have  had  in  mind  as  probably  the  most  promising  germ,  that  which 
affects  Nephelodes  violans  in  a  similar  epidemic  way,  but  which,  as  Pro- 
fessor Forbes  informs  me,  is  a  quite  distinct  Micrococcus,  and  I  shall  be 
pleased  to  have  any  of  you  cooperate  with  me  next  year,  by  informing 
me  of  any  disease  of  this  character  that  may  prevail  in  your  several  lo- 
calities. 

APICULTURE. 

While  little  attention  has  so  far  been  given  by  the  different  stations 
to  the  subject  of  apiculture,  except  at  Lansing,  it  is  nevertheless  an  im- 
portant branch  of  economic  entomology,  and  there  is  much  promise  of 
good  results  yet  to  come  from  careful  experiment  and  investigation. 
One  of  the  most  inviting  fields  is  the  search  for  and  introduction  of  new 
varieties  or  species  of  bees  ;  for  just  as  American  apiculture  has  prof- 
ited in  the  past  by  the  importation  of  races  like  the  Italians,  Syrians, 
and  Carniolans,  there  is  every  prospect  of  further  improvement  by  the 
study  and  introduction  of  such  promising  races  as  are  either  known  to 
occur  or  may  be  found  in  parts  of  Africa  and  Asia.  Apis  dorsata  is 
believed  to  have  many  desirable  qualities,  and  private  eff"orts  have  al- 
ready been  made  to  introduce  it  and  have  failed  chiefly  for  want  of 
means.  The  further  study  of  desirable  bee  forage  plants  and  the  in- 
troduction and  acclimatization  of  such  as  are  known  to  be  valuable  to 
parts  of  the  country  where  they  do  not  yet  occur,  are  very  desirable. 

Much  has  yet  to  be  done  also  in  the  line  of  systematic  breeding,  and 
we  should  be  able  to  make  rapid  advances  in  the  amelioration  of  existing 
races  by  proper  selection,  if  we  could  assume  practical  and  ready  con- 
trol of  the  fertilization  of  the  queen.  In  these  directions  we  are  now  plan- 
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ning,  with  Prof.  Cook's  aid,  some  effective  work,  but  the  introduction  of 
foreign  bees,  which  the  Department  should  be  able  to  undertake  to  bet- 
ter advantage  than  any  private  individual  or  State  institution,  is  ren- 
dered more  difficult  by  virtue  of  the  restrictions  in  the  appropriation 
already  alluded  to  in  discussing  the  subject  of  the  introduction  of  par- 
asites ;  and  whatever  is  done  in  the  other  directions  by  the  National 
Department  will  be  done  most  advantageously  through  the  coopera- 
tion of  one  or  more  of  the  State  stations,  many  of  which  are  far  better 
equipped  and  more  favorably  situated  for  apicultural  work  than  the 
Department  at  Washington. 

SILK   CULTURE. 

This,  again,  is  an  important  part  of  applied  entomology,  and,  as  most 
•of  you  know,  I  have  for  many  years  worked  toward  the  establishment 
of  silk  culture  in  this  country.  The  result  of  these  efforts  has  served 
only  to  convince  me  of  the  utter  impossibility  of  successfully  entering 
upon  the  enterprise  on  a  business  basis  without  protective  duty  on  the 
reeled,  or  misnamed  "  raw  "  silk.  Some  five  years  ago,  largely  through 
the  then  Commissioner's  appeal,  based  on  my  own  report  and  assurances, 
Congress  appropriated  $15,000  for  the  express  purpose  of  giving  a  thor- 
ough test  to  the  Serrell  automatic  reeling  machinery,  in  the  hope  that  by 
its  means  the  question  of  labor  might  be  minimized  and  we  could  reel  silk 
at  a  profit.  The  previous  attempts  of  the  Department,  which  it  had  been 
my  lot  to  direct,  to  establish  such  reeling  or  market  centers  at  San  Fran- 
cisco, New  Orleans,  and  Philadelphia  had  proved  unsuccessful,  and  the 
promise  was  made  to  Congress  that  two  years  of  experimentation  under 
my  immediate  direction  at  Washington  would  permit  a  definite  decision 
of  the  question.  Two  years  passed,  and  the  appropriation  was  increased 
and  continued  a  third  year  for  various  reasons  stated  at  the  time.  At 
the  end  of  the  third  year  I  became  convinced  of  the  futility  of  continu- 
ing the  experiments  indicated  without  protective  duty,  and  so  stated  in 
my  report.  While  in  Europe,  in  1889, 1  paid  particular  attention  to  the 
question,  and  visited  the  Serrell  works  at  the  Serrell  establishment  at 
Chabeuil,  where  I  found  that  Mr.  Serrell  had  abandoned  his  own  reel- 
ing machinery,  which  was  stored  in  the  cellar,  and  had  gone  back  to  the 
use  of  the  ordinary  non-automatic  reeling  machines,  though  employing 
improved  automatic  brushers  and  cleaners  of  his  own  invention,  which 
have  such  advantages  that  they  are  fast  coming  into  use  in  France  and 
Italy.  I  felt  more  convinced  than  ever  of  the  futility  of  continuing  the 
experiments  at  Washington,  except  with  the  protection  indicated,  es- 
pecially as  any  improvement  or  valuable  outcome  of  such  experiments 
would  redound  primarily  to  the  advantage  of  a  private  corporation,  and 
doubtless  benefit  .other  countries  more  than  our  own.  The  hope  of  im- 
provement and  the  attractiveness  of  the  machinery  to  the  average  vis- 
itor, among  other  reasons  to  which  I  need  not  now  refer,  have  caused 
-continuation  of  the  special  reeling  work  against  my  advice.    From  the 
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foregoing  you  will  naturally  draw  the  conclusion  that  I  do  not  at  present 
favor  any  time  being  wasted  on  the  subject  at  the  State  stations,  since 
Congress  declined  to  put  a  duty  on  "raw"  silk — a  striking  illustration 
of  the  inconsistencies  of  the  tariff' schedule. 

LEGISLATION. 

The  amount  of  legislation  in  different  countries  that  has  of  late  years 
been  deemed  necessary  or  sufficiently  important,  in  view  of  injurious 
insects,  is  a  striking  evidence  of  the  increased  attention  paid  to  applied 
entomology;  and  while  modern  legislation  of  this  kind  has  been,  on  the 
whole,  far  more  intelligent  than  similar  efforts  in  years  gone  by,  many 
of  the  laws  passed  have  nevertheless  been  unwise,  futile,  and  imprac- 
ticable, and  even  unnecessarily  oppressive  to  other  interests.  The  chief 
danger  here  is  the  intervention  of  politics  or  political  methods.  Expert 
counsel  should  guide  our  legislators  and  the  steps  taken  should  be  thor- 
ough in  order  to  be  effective.  We  have  had  of  late  years  in  Germany 
very  good  evidence  of  the  excellent  results  flowing  from  thorough 
methods,  and  the  recent  legislation  in  Massachusetts  against  the  gipsy 
moth  {Onneria  dispar),  which  at  one  time  threatened  to  become  farcical, 
has,  fortunately,  proved  more  than  usually  successful,  the  commission 
appointed  to  deal  with  the  subject  having  worked  with  energy  and  fol- 
lowed competent  advice. 

PUBLICATION. 

On  the  question  of  publication  of  the  results  of  our  labors  it  is  per- 
haps premature  to  dwell  at  length.  Each  of  the  experiment  stations  is 
publishing  its  own  bulletins  and  reports  quite  independently  of  the 
others,  but  after  a  uniform  plan,  recommended  by  the  Association  with 
which  we  meet  here,  and  with  few  exceptions  that  have  come  to  my 
notice,  another  important  recommendation  of  the  same  Association — 
that  these  publications  shall  be  void  of  all  personal  matter — has  been 
kept  in  mind.  The  office  of  Experiment  Stations  at  Washington  is 
doing  what  it  can  with  the  means  at  command  to  further  the  general 
work  by  issuing  the  Experiment  Station  Record,  devoted  chiefly  to 
digests  of  the  State  station  bulletins.  There  is  a  serious  question  in 
my  mind  as  to  the  utility  ot  State  digests  by  the  national  department 
of  results  already  published  extensively  by  the  different  States,  and  dis- 
tributed, under  Government  frank,  to  all  similar  institutions  and  to 
whomsoever  is  interested  enough  to  ask  for  them.  Such  digests  may 
or  may  not  be  intelligently  made,  and,  even  under  the  most  favorable 
circumstances,  will  hardly  serve  any  other  purpose  than  as  references 
to  the  original  articles,  and  this  could  undoubtedly  be  done  more  sat- 
isfactorily to  the  stations  and  to  the  people  at  large  by  general  and 
classified  indexes  to  all  the  State  documents,  made  as  full  as  possible 
and  issued  at  stated  intervals.    Only  a  small  proportion  of  the  bulletins 
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have  been  so  far  noticed  by  digest  in  this  record,  with  no  particular  rule^ 
so  far  as  I  can  see,  in  the  selection.  This  is  perhaps  inevitable  under 
present  arrangements.  Complete  and  satisfactory  digests  of  all,  if  in- 
telligent and  critical,  imply  a  far  greater  force  than  is  at  present  at 
Professor  Atwater's  command,  and  it  is  doubtful  whether,  even  with 
increased  facilities,  they  could  be  satisfactorily  made  without  the  assist- 
ance of  the  different  specialists. 

Under  these  circumstances  it  would  seem  wiser  to  devote  all  the  en- 
ergies of  the  Bureau  to  digests  of  the  similar  literature  of  other  coun- 
tries, which  would  be  of  immense  advantage  to  our  people  and  to  the 
different  station  workers.  Judging  from  the  recommendations  and 
resolutions  of  the  general  association  this  is  the  view  very  generally 
held,  but  except  in  chemistry  and  special  industries,  like  that  of  beet 
sugar,  very  little  of  that  kind  of  work  has  yet  been  attempted. 

What  is  true  of  the  station  publications  in  general  is  equally  true  of 
special  publications.  As  Entomologist  of  the  Department  I  have  been 
urged  to  bring  together,  at  stated  intervals,  digests  of  the  entomolo- 
gical publications  of  the  different  stations.  Such  digests,  to  be  of  any 
value,  however,  should  also  be  critical ;  but  it  is  at  best  a  thankless 
task  for  any  one  to  be  critic  or  censor  even  of  that  which  needs  correc- 
tion or  criticism,  and  also  difficult  to  maintain  the  judicial  and  imper- 
sonal attitude  which  should  characterize  official  expression,  in  face  of 
the  severe  criticism  that  some  publications  provoke.  Moreover,  to  do 
this  work  intelligently  would  require  the  increase  of  the  Divisional 
force,  which  at  present  is  more  advantageously  employed;  for,  as  already 
intimated,  I  should  have  grave  doubts  of  the  utility  of  such  digests. 

I  believe,  however,  that  the  Division  should  strive  for  such  increase 
of  means  as  would  justify  the  periodic  publication,  either  independ- 
ently or  as  a  pan  of  tfie  Department  record,  of  general  and  classified 
indexes  to  the  entomological  matter  of  the  station  bulletins,  and  should 
work  more  and  more  toward  giving  results  from  other  parts  of  the 
world.  This  could  perhaps  best  be  done  by  titles  of  subject  and  of 
author  so  spaced  and  printed  on  stout  paper  that  they  could  be  cut  and 
used  in  the  ordinary  card  catalogue.  The  recipient  could  cut  and  sys- 
tematically place  the  titles  as  fast  as  received. 

As  to  the  character  of  the  matter  of  the  entomological  bulletins,  it 
will  inevitably  be  influenced  by  the  needs  and  demands  of  the  peo- 
ple of  the  respective  States,  and  while  originality  should  be  kept  in 
mind,  there  must  needs  be  in  the  earlier  years  of  the  work  much  re- 
statement of  what  is  already  well  known.  That  some  results  have  been 
published  of  work  which  reflects  no  particular  credit  upon  our  calling 
is  a  mere  incident  of  the  new  positions  created.  Yet  we  may  expect 
marked  improvement  from  year  to  year  in  this  direction,  and  without 
being  invidious,  I  would  cite  those  of  Professor  Gillette  on  his  spraying 
experiments  and  on  the  Plum  Curculio  and  Plum  Gouger,  as  models  of 
what  such  bulletins  should  be. 
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Although  the  resolution  offered  at  our  last  meeting  by  Professor  Cook, 
to  the  effect  that  purely  descriptive  matter  should  be  excluded  from 
the  station  bulletins,  met  with  no  favor,  but  was  laid  on  the  table  by 
the  general  association,  I  am  in  full  sympathy  with  this  position  and 
am  strongly  of  the  opinion  that  in  the  ordinary  bulletins  such  purely 
technical  and  descriptive  matter  should  be  reduced  to  the  necessary 
minimum,  consistent  with  clearness  of  statement  and  accuracy,  and  that 
if  it  is  desired  on  the  part  of  the  station  entomologists  to  issue  tech- 
nical and  descriptive  papers,  a  separate  series  of  bulletins  were  better 
instituted  for  this  class  of  matter. 

Finally,  for  results  which  it  is  desired  to  get  promptly  before  the  peo- 
l)le,  the  agricultural  press  is  at  our  disposal,  and  so  far  as  the  entomo- 
logical work  of  the  Department  of  Agriculture  is  concerned,  the  period- 
ical bulletin,  Insect  Life,  was  established  for  this  purpose.  Its  col- 
umns are  open  to  all  station  workers,  and  I  would  here  appeal  to  the 
members  of  the  Association  to  help  make  it,  as  far  as  possible,  national, 
by  sending  brief  notes  and  digests  of  their  work  as  it  progresses.  Hith- 
erto we  have  been  unable  to  make  as  much  effort  in  this  direction  as 
we  desired,  but  in  future  it  is  our  hope  to  make  the  bulletin,  as  far  as 
circumstances  will  permit,  a  national  medium  through  which  the  re- 
sults of  work  done  in  all  parts  of  the  country  may  quickly  be  put  on 
record  and  distributed  not  only  to  all  parts  of  our  own  country,  but  to 
all  parts  of  the  world. 

The  rapid  growth  and  development  of  the  national  Department  and 
the  multiplication  of  its  Divisions  have  necessitated  special  modes  of 
publication  and  rendered  the  annual  report  almost  an  anachronism,  so 
far  as  it  pretends  to  be  what  it  at  one  time  was — a  pretty  complete  re- 
port of  the  scientific  and  other  work  of  the  Department.  The  attempts 
which  I  have  made  through  the  proper  authorities  to  get  Congress  to 
order  quarto  volumes  similar  to  those  issued  by  other  Departments  of 
the  Government,  for  well  illustrated  scientific  memoirs  or  monographs 
have  not  met  with  encouragement,  and  in  this  direction  many  of  the 
stations  will,  let  us  hope,  be  able  to  do  better. 

COOPERATION. 

Every  other  subject  that  might  be  considered  on  this  occasion  must 
be  subordinate  to  the  one  great  question  of  cooperation.  With  the  large 
increase  of  actual  workers  in  our  favorite  field,  distributed  all  over  the 
country,  the  necessity  for  some  cooperation  and  coordination  must  be 
apparent  to  every  one.  Just  how  this  should  be  brought  about  or  in 
what  direction  we  may  work  toward  it,  will  be  for  this  Association  in 
its  deliberations  to  decide.  Nor  will  I  venture  to  anticipate  the  delib- 
erations and  conclusions  of  the  special  committee  appointed  to  take  the 
matter  into  consideration,  beyond  the  statement  that  there  are  many 
directions  in  which  we  can  adopt  plans  for  mutual  benefit.  Take,  for 
instance,  the  introduction  and  dissemination  of  parasites.     How  much 
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greater  will  be  the  chance  of  success  in  any  particular  case  if  we  have 
all  the  diflerent  station  entomologists  interested  in  some  specific  plan 
to  be  carried  out  in  cooperation  with  the  national  Department,  which 
ought  to  have  better  facilities  for  introducing  specimens  to  foreign  coun- 
tries or  to  different  sections  of  our  own  country  than  any  of  the  State 
stations.  Let  us  suppose  that  the  fruit-growers  of  one  section  of  the 
country,  comprising  several  States  in  area,  need  the  benefit  in  their  war- 
fare against  any  particularly  injurious  insect  of  such  natural  enemy  or 
enemies  as  are  known  to  help  the  fruitgrowers  of  some  other  section. 
There  will  certainly  be  much  greater  chances  of  success  in  the  carrying 
out  of  any  scheme  of  introduction,  if  all  the  workers  in  the  one  section 
may  be  called  upon  through  some  central  or  national  body  to  help  in  the 
introduction  and  disposition  of  the  desired  material  into  the  other  sec- 
tion. Or  take  the  case  of  the  Boll  Worm  investigation,  already  alluded 
to.  The  chances  of  success  would  be  much  greater  if  the  entomologists 
in  all  the  States  interested  were  to  give  some  attention  to  such  Lepidop- 
terous  larvae  as  are  found  to  be  affected  with  contagious  diseases  and 
to  follow  out  some  specific  plan  of  cultivating  and  transmitting  them  to 
the  party  or  parties  with  whom  the  actual  trials  are  entrusted.  The 
argument  applies  with  still  greater  force  to  any  international  efforts. 
I  need  hardly  multiply  instances.  There  is,  it  is  true,  nothing  to  pre- 
vent any  individual  station  entomologist  from  requesting  cooperation 
of  the  other  stations ;  nor  is  there  anything  to  prevent  the  national 
Department  from  doing  likewise ;  but  in  all  organization  results  are 
more  apt  to  flow  from  the  power  to  direct  rather  than  from  mere  liberty 
to  request  or  plead.  The  station  entomologist  may  be  engrossed  in 
some  line  of  research  which  he  deems  of  more  importance  to  the  people 
of  his  State  and  may  resent  being  called  upon  to  divert  his  energies, 
and  with  no  central  or  national  power  to  decide  upon  plans  of  coopera- 
tion for  the  common  weal,  we  are  left  to  voluntary  methods,  mutually 
devised,  and  it  is  here  that  this  Association  can,  it  seems  to  me,  most 
fully  justify  its  organization.      And  this  brings  me  to  the  question  of 

THE  DEPARTMENT   OP   AGRICULTURE   AND   THE   STATE   STATIONS. 

Immediately  connected  with  the  question  of  cooperation  is  the  rela- 
tion of  the  National  Department  of  Agriculture  and  the  State  experi- 
ment stations.  The  relation,  instead  of  being  vital  and  authoritative, 
is  in  reality  a  subordinate  one.  Many  ])ersons  interested  in  the  ad- 
vancement of  agriculture  foresaw  the  advantage  of  having  experiment 
stations  attached  to  the  State  agricultural  colleges  founded  under  the 
Morrill  act  of  1862;  but  I  think  that  in  the  minds  of  most  persons  the 
establishment  of  these  stations  implied  some  such  connection  with 
the  National  Department  as  that  outlined  in  an  address  on  agricultural 
advancement  in  the  United  States,  which  I  had  the  honor  to  deliver  in 
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1879  before  the  National  Agricultural  Congress  at  Rochester,  and  in 
which  the  following  language  was  used  : 

III  the  light  of  the  past  history  of  the  Gerinau  experiment  stations  and  their 
work,  or  of  that  in  our  own  State  of  Connecticut,  the  expediency  of  purchasing  an 
experimental  farm  of  large  dimensions  in  the  vicinity  of  Washington  is  very  ques- 
tionable. There  can  be  no  doubt,  however,  of  the  value  of  a  good  experiment 
station  there,  that  shall  have  its  branches  in  every  State  of  the  Union.  The  results 
to  flow  from  such  stations  will  not  depend  upon  the  number  of  acres  at  command, 
and  it  will  be  far  wiser  and  more  economical  for  the  Commissioner  to  make  each 
agricultural  college  that  accepted  the  Government  endowment  auxiliary  to  the 
national  bureau,  so  that  the  experimental  farm  that  is  now,  or  should  be,  connected 
with  each  of  these  institutions  might  be  at  its  service  and  under  the  general  man- 
agement of  the  superintendent  of  the  main  station.  There  is  reason  to  believe  that 
the  directors  of  these  colleges  would  cheerfully  have  them  constituted  as  experi- 
ment stations  under  the  direction  of  the  Department,  and  thus  help  to  make  it 
really  national— the  head  of  a  vast  system  that  should  ramify  through  all  parts  of 
the  land.     *     *     » 

With  the  different  State  agricultural  colleges  and  the  State  agricultural  societies, 
or  boards,  we  have  every  advantage  for  building  up  a  National  Bureau  of  Agricul- 
ture worthy  of  the  country  and  its  vast  productive  interests,  and  on  a  thoroughly 
economical  basis,  such  as  that  of  Prussia  for  instance. 

In  short,  the  view  in  mind  was  something  in  the  nature  of  that  which 
has  since  been  adopted  by  our  neighbors  of  the  North,  where  there  is 
a  central  or  national  station  or  farm  at  Ottawa  and  substations  or 
branch  farms  at  Nappon,  Nova  Scotia,  Brandon,  Manitoba,  Indian 
Head,  Northwest  Territories,  and  Agassiz,  British  Columbia,  all  under 
the  able  direction  of  Mr.  William  Saunders,  one  of  our  esteemed  fel- 
low-workers. It  was  my  privilege  to  be  a  good  deal  with  Mr.  Saunders 
when  he  was  in  Europe  studying  the  experience  of  other  countries  in 
this  matter,  and  the  policy  finally  adopted  in  Canada  as  a  result  of  his 
labors  is  an  eminently  wise  one,  presenting  none  of  the  difficulties  and 
dangers  which  beset  our  plan,  whether  as  between  State  and  nation  or 
college  and  station. 

Under  the  present  laws,  and  with  the  vast  intiuence  which  the  Asso- 
ciation of  Agricultural  Colleges  and  Experiment  Stations  will  wield, 
both  in  Congress  and  in  the  different  States,  there  is  great  danger  of 
transposition  in  this  agricultural  body  politic  of  those  parts  which  in 
the  animal  body  are  denominated  head  and  tail;  and  the  old  saw  to 
the  effect  that  "the  dog  wags  the  tail  because  the  tail  can  not  wag  the 
dog"  will  find  another  application.  So  far  as  the  law  goes  the  national 
Department,  which  should  hold  a  truly  national  position  toward  State 
agricultural  institutions  depending  on  Federal  support,  can  do  little 
except  by  suggestion,  whether  in  the  line  of  directing  plans  or  in  any 
way  coordinating  or  controlling  the  work  of  the  different  stations 
throughout  the  country.  The  men  who  influenced  and  shaped  the  leg- 
islation which  resulted  in  the  Hatch  bill  were  careful  that  the  Depart- 
ment's function  should  be  to  indicate,  not  to  dictate;  to  advise  and  as- 
sist, not  to  govern  or  regulate.     We  have,  therefore,  to  depend  on  such. 
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relationships  and  such  plans  of  cooperation  as  will  appear  advanta- 
geous to  all  concerned,  antl  these  can  best  be  brought  about  through  such 
associations  as  are  now  in  convention  here.  Without  such  plans  there 
is  great  danger  of  su(;h  waste  of  energy  and  means  and  duplication  of 
results  as  will  bring  the  work  into  popular  disfavor  and  invite  disin- 
tegration, for  already  there  is  a  growing  feeling  that  agricultural  ex- 
periment is  and  will  be  subordinated  to  the  ordinary  college  work  in 
the  disposition  of  the  Federal  appropriations. 

What  is  true  of  the  national  Department  as  a  whole  in  its  connection 
with  the  State  stations  is  true  in  a  greater  or  less  degree  of  the  differ- 
ent Divisions  of  the  Department  in  connection  with  the  different  special- 
ists of  the  stations.  With  the  multiplicity  of  workers  in  any  given  di- 
rection in  the  different  States  the  necessity  for  national  work  lessens. 
A  favorite  scheme  of  mine  in  the  past,  for  instance  (and  one  I  am  glad 
to  say  fully  indorsed  by  Professor  Willits),  was  to  endeavor  to  have  a 
permanent  agent  located  in  every  section  of  the  country  that  was  suf- 
ficiently distinctive  in  its  agricultural  resources  and  climate,  or,  as  a  yet 
further  elaboration  of  the  same  plan,  one  in  each  of  the  more  important 
agricultural  States.  The  necessity  for  such  State  agents  has  been  les- 
sened, if  not  obviated,  by  the  Hatch  bill  and  the  subsequent  modifica- 
tions looking  to  permanent  appropriations  to  the  State  stations  or  col- 
leges which  give  no  central  power  at  Washington.  The  question  then 
arises :  What  function  shall  the  national  Department  perform  ?  Its  in- 
fluence and  field  for  usefulness  have  been  lessened  rather  than  aug- 
mented in  the  lines  of  actual  investigation  in  very  many  directions. 
Many  a  State  is  already  far  better  equipped  both  as  to  valuable  sur- 
rounding land,  laboratory  and  library  facilities,  more  liberal  salaries 
and  greater  freedom  from  red  tape,  administrative  routine  and  restric- 
tions as  to  expenditures  than  we  are  at  Washington ;  and  I  can  not  see 
how  the  Department's  influence  is  to  be  augmented  outside  of  those 
Federal  functions  which  are  executive,  except  as  a  directing  agent  and 
a  useful  servant.  Just  what  that  directing  influence  is  to  be  is  the 
question  of  the  hour,  not  only  in  the  broader  but  in  the  special  sense. 

The  same  question  in  a  narrower  sense  had  arisen  in  the  case  of  the 
few  States  which  employed  State  entomologists.  In  the  event,  for  in- 
stance, of  an  outbreak  of  some  injurious  insect,  or  in  the  event  of  any 
particular  economic  entomological  question  within  the  limits  of  the 
State  having  such  an  officer,  the  United  States  entomologist  would  nat- 
urally feel  that  any  effort  on  his  part  would  be  unnecessary  or  might 
even  be  looked  upon  as  an  interference.  He  would  feel  that  there  was 
alv,^ays  danger  of  mere  duplication  of  observation  or  experiment  except 
where  appealed  to  for  aid  or  cooperation.  This  is  perhaps  true  only  of 
insects  which  are  local  or  sectional,  and  is  rather  a  narrow  view  of  the 
matter;  but  it  is  one  brought  home  from  experience,  and  is  certainly  to  be 
considered  in  our  future  plans.  The  favor  witb  which  the  museum 
work  of  the  national  Division  was  viewed  by  you  at  the  meeting  last 
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November  and  the  amount  of  material  sent  on  for  determination  would 
indicate  that  the  building  up  of  a  grand  national  reference  collection 
will  be  most  useful  to  the  station  workers ;  but  to  do  this  satisfactorily 
we  need  your  cooperation,  and  I  appeal  to  all  entomologists  to  aid  in 
this  effort  by  sending  duplicates  of  their  types  to  Washington,  and 
thus  more  fully  insuring  against  ultimate  loss  thereof. 

STATUS   OF   OUR    SOCIETY. 

This  train  of  thought  brings  up  the  question  of  the  status  of  our  so- 
ciety with  the  station  entomologists  as  represented  by  the  committee  of 
the  general  Association.  Those  of  us  who  had  desired  a  national  asso- 
ciation for  the  various  purposes  for  which  such  associations  are  lormed 
felt,  I  believe,  if  I  may  speak  for  them,  that  the  creation  of  the  different 
experiment  stations  rendered  such'  an  organization  feasible.  Your  or- 
ganization at  Toronto  and  the  constitution  adopted  and  amended  at  the 
meeting  at  Washington  all  indicate  that  the  chief  object  was  the  ad- 
vancement of  our  chosen  work  and  that  the  strength  of  the  association 
would  come  from  the  experiment  station  entomologists.  There  was 
then  no  other  organization  of  the  kind,  nor  any  intimation  that  such  an 
one  would  be  founded.  Some  of  us,  therefore,  were  surprised  to  learn 
from  the  circular  sent  out  by  Professor  Forbes,  its  chairman,  that  the 
committee  appointed  by  the  Association  of  Agricultural  Colleges  and 
Experiment  Stations,  and  through  which  we  had  hoped  to  communicate 
and  cooperate  with  that  Association,  was  not  in  the  proper  sense  a  com- 
mittee, but  a  section  which  has  prepared  (and  in  fact  was  required  by 
the  executive  committee  and  the  rules  of  the  superior  body  to  prepare) 
a  program  of  papers  and  discussions  for  the  meeting  to  be  held  at  the 
same  time  and  place  with  our  own.  I  can  not  but  feel  that  this  is,  in 
some  respects,  a  misfortune,  and  it  will  devolve  upon  you,  as  a  conse- 
quence, to  decide  upon  several  questions  of  importance  that  will  ma- 
terially affect  our  future  existence. 

That  there  is  not  room  for  two  national  organizations  having  the 
same  objects  in  view  and  meeting  at  the  same  time  and  place  goes,  I 
think,  without  saying;  and  if  the  committee  of  the  general  Association 
is  to  be  anything  more  than  a  committee  in  the  proper  sense  of  the 
word,  or  if  it  is  to  assume,  with  or  without  formal  constitution,  the  func- 
tions of  our  own  Association,  then  our  own  must  necessarily  be  crippled, 
and  to  do  any  good  at  all  must  meet  at  a  different  time  and  a  different 
place.  A  committee  or  section,  or  whatever  it  mux  be  called,  of  the  gen- 
eral Association  with  which  we  meet  would  preclude  active  membership 
of  any  but  those  who  come  within  the  constitution  of  that  body.  Our 
Canadian  friends,  and  many  others  who  have  identified  themselves 
with  applied  entomology  and  do  not  belong  to  any  of  our  State  or  Gov- 
ernment institutions,  would  be  debarred  from  active  representation, 
however  liberal  the  Association  may  have  been  in  inviting  such  to  par- 
ticipate, without  power  to  vote,  in  its  deliberations.    Our  own  Associa- 
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tion  has,  or  should  have,  no  such  limitations.  Some  of  us  who  are 
entitled  to  membership  in  both  bodies  may  feel  indifferent  as  to  the 
course  finally  decided  upon,  and  that  it  will  not  make  any  difference 
whether  we  have  an  outside  and  independent  organization  as  that  of 
the  Association  of  Ofl&cial  Chemists,  or  whether  we  do,  as  did  the  bot- 
anists and  horticulturists,  waive  independence  in  favor  of  more  direct 
connection  with  the  general  Association,  providing  there  is  some  way 
whereby  the  committees  of  the  general  Association  are  given  sufficient 
latitude  and  time  to  properly  present  their  papers  and  deliberate;  but 
there  are  others  who  feel  more  sensitive  as  to  their  action  and  are  more 
immediately  influenced  by  the  feelings  of  the  main  body.  I  hope  that 
whatever  action  be  taken  at  this  meeting  the  general  good  and  the  pro- 
motion of  economic  entomology  will  be  kept  in  mind  and  that  no  sec- 
tional or  personal  feeling  will  be  allowed  to  influence  our  deliberations. 

SUGGESTION  AND   COMMENT. 

You  will,  I  know,  pardon  me  if  before  concluding  these  remarks  I  ven- 
ture to  make  a  few  comments  which,  though  not  altogether  agreeable^ 
are  made  in  all  sincerity  and  in  the  hope  of  doing  good.  The  question 
as  to  how  far  purely  technical  and  especially  descriptive  and  mono- 
graphic work  should  be  done  by  the  different  stations  or  by  the  national 
Department  is  one  which  I  have  already  alluded  to  and  upon  which  we 
shall  probably  hold  differing  opinions  and  which  will  be  settled  accord- 
ing to  the  views  of  the  authorities  at  the  different  stations.  Individ- 
ually 1  have  ever  felt  that  one  ostensibly  engaged  in  applied  entomol- 
ogy and  paid  by  the  State  or  national  Government  to  the  end  that  he 
may  benefit  the  agricultural  community  can  be  true  to  his  trust  only  by 
largely  overcoming  tlie  pleasure  of  purely  entomological  work  having 
no  practical  bearing,  I  would,  therefore,  draw  the  line  at  descriptive 
work  except  where  it  is  incidental  to  the  economic  work  and  for  the 
purpose  of  giving  accuracy  to  the  popular  and  economic  statements. 
This  would  make  our  work  esssentially  biological,  for  all  biologic  inves- 
tigation would  be  justified,  not  only  because  the  life-habits  of  any  in- 
sect, once  ascertained,  throw  light  on  those  of  species  which  are  closely 
related  to  it,  but  because  we  can  never  know  when  a  species,  at  present 
harmless,  may  subsequently  prove  harmful  and  have  to  be  classed 
among  the  species  injurious  to  figriculture. 

On  the  question  of  credit  to  their  original  sources  of  results  already 
on  record  it  is  hardly  necessary  for  me  to  advise,  because  good  sense 
and  the  consensus  of  opinion  will  in  the  end  justify  or  condemn  a  writer 
according  as  he  prove  just  and  conscientious  in  this  regard. 

There  is  one  principle  that  should  guide  every  careful  writer,  viz.,  that 
in  any  publications  whatever  where  facts  or  opinions  are  put  forth  it 
should  always  be  made  clear  as  to  which  are  based  upon  the  author's 
personal  experience  and  which  are  compiled  or  stated  upon  the  authority 
of  others.    We  should  have  no  patience  with  a  very  common  tendency 
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to  set  forth  facts,  even  those  relating  to  the  most  common  and  best 
known  species,  without  the  indications  to  which  I  have  referred.  The 
tendency'  belittles  our  calling  and  is  generally  misleading  and  confus- 
ing, especially  for  bibliographic  work,  and  can  not  be  too  strongly  dep- 
recated. 

On  this  point  there  will  hardly  be  any  difference  of  opinion;  but  I 
will  allude  to  another  question  of  credit  upon  which  there  prevails  a 
good  deal  of  loose  opinion  and  custom.  It  is  the  habit  of  using  illustra- 
tions of  other  authors  without  any  indication  of  their  original  source. 
This  is  an  equally  vicious  custom  and  one  to  be  condemned,  though  I 
know  that  some  have  fallen  into  the  habit  without  appreciation  of  its 
evil  effect.  It  is,  in  my  judgment,  almost  as  blameworthy  as  to  use  the 
language  or  the  facts  of  another  without  citing  the  authority.  Every 
member  of  this  Association  who  has  due  appreciation  of  the  time  and 
labor  and  special  knowledge  required  to  produce  a  good  and  true  illus- 
tration of  the  transformations  and  chief  characteristics  of  an  insect 
will  appreciate  this  criticism.  However  pardonable  in  fugitive  news- 
paper articles  in  respect  of  cuts  which,  from  repeated  use,  have  become 
common,  or  which  have  no  individuality,  the  habit  inevitably  gives  a 
certain  spurious  character  to  more  serious  and  official  publications ;  for 
assumption  of  originality,  whether  intended  or  not,  goes  with  uncred- 
ited  matter,  whether  of  text  or  figure.  Nor  is  mere  acknowledgment 
of  loan  or  purchase,  to  the  publisher,  institution,  or  individual  who  may 
own  the  block  or  stone  what  I  refer  to ;  but  that  acknowledgement  to 
the  author  of  the  figure  or  to  the  work  in  which  it  first  appears  which 
is  part  of  conscientious  writing,  and  often  a  valuable  index  as  to  the 
reliability  of  the  figure. 

It  were  supererogation  to  point  out  to  a  body  of  this  kind  the  value  of 
the  most  careful  and  thorough  work  in  connection  with  life-histories  and 
habits  often  involving,  as  it  does,  much  microscopic  study  of  structure. 
The  officers  of  our  institutions  who  control  the  funds,  and  more  or  less 
fully  our  conduct,  are  apt  to  be  somewhat  impatient  and  inappreciative 
of  the  time  given  to  anatomic  work,  and  where  it  is  given  for  the  pur- 
pose of  describing  species  and  of  synopsising  or  monographing  higher 
groups,  without  reference  to  agriculture,  I  am  firmly  of  the  belief  that 
it  diverts  one  from  economic  work ;  but  where  pursued  for  a  definite 
economic  purpose  it  can  not  be  too  careful  or  too  thorough,  and  I  know 
of  no  instances  better  calculated  to  appeal  to  and  modify  the  views  of 
those  inclined  to  belittle  such  structural  study  than  Phylloxera  and 
Icerya.  On  the  careful  comparison  of  the  European  and  American  speci- 
mens of  Phylloxera  vastatrix,  involving  the  most  minute  structures  and 
details,  depended  originally  those  important  economic  questions  which 
have  resulted  in  legislation  by  many  different  nations  and  the  regenera- 
tion of  the  affected  vineyards  of  Europe,  of  our  own  Pacific  coast,  and 
of  other  parts  of  the  world  by  the  use  of  American  resistant  stocks.  In 
thecase  of  Icerya piircha si  the  possibilities  of  success  in  checking  it  by  its 
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natural  enemies  from  Australia  hung  at  one  time  upon  a  question  of 
specific  diiference  between  it  and  the  Icerya  sacchari  of  Signoret — a 
question  of  minute  structure  which  the  descriptions  left  unsettled  and 
which  could  only  be  settled  by  the  most  careful  structural  study  and 
the  comparison  of  the  types,  involving  a  trip  to  Europe. 

CONCLUSION. 

I  have  thus  touched,  gentlemen,  upon  a  few  of  the  many  subjects 
that  crowd  upon  the  mind  for  consideration  on  an  occasion  like  this — a 
few  gleanings  from  a  field  which  is  passing  rich  in  promise  and  possi- 
bility. It  is  a  field  that  some  of  us  have  cultivated  for  many  years  and 
yet  have  only  scratched  the  surface  ;  and  if  I  have  ventured  to  suggest 
or  admonish,  it  is  with  the  feeling  that  my  own  labors  in  this  field  are 
ere  long  about  to  end,  and  that  I  may  not  have  another  occasion.  At  no 
time  in  the  history  of  the  world  has  there,  I  trow,  been  gathered  to- 
gether such  a  body  of  devoted  and  capable  workers  in  applied  ento- 
mology. It  marks  an  era  in  our  calling,  and  looking  back  at  the  prog- 
ress of  the  past  fifteen  years,  we  may  well  ponder  the  possibilitiies  of 
the  next  fifteen.  They  will  be  fruitful  of  grand  results  in  proportion 
as  we  persistently  and  combinedly  pursue  the  yet  unsolved  problems, 
and  are  not  tempted  to  the  immediate  presentation  of  separate  facts 
which  are  so  innumerable  and  so  easily  observed  that  their  very  wealth 
becomes  an  element  of  weakness.  Epoch-making  discoveries  result 
only  from  this  power  of  following  up  unswervingly  any  given  problem 
or  any  fixed  ideal.  The  kerosene  emulsion,  the  cyclone  nozzle,  the  his- 
tory of  Phylloxera  vastatrix,  of  Phorodon  humuli,  of  Vedalia  cardinalis, 
are  illustrations  in  point ;  and  while  we  may  not  expect  frequent  results 
as  striking  or  of  as  wide  application  as  these,  there  is  no  end  of  im- 
portant problems  yet  to  be  solved,  and  from  the  solution  of  which  we 
may  look  for  similar  beneficial  results.  Applied  entomology  is  often 
considered  a  sordid  pursuit,  but  it  only  becomes  so  when  the  object  is 
sordid.  When  pursued  with  unselfish  enthusiasm  born  of  the  love  of 
investigation  and  the  delight  in  benefiting  our  fellow  men  it  is  inspiring, 
and  there  are  few  pursuits  more  deservedly  so,  considering  the  vast 
losses  to  our  farmers  from  insect  injury  and  the  pressing  need  that  the 
distressed  husbandman  has  for  every  aid  that  can  be  given  him.  Our 
work  is  elevating  in  its  sympathies  lor  the  struggles  and  suffering  of 
others.  Our  standard  sliould  be  high — the  pursuit  of  knowledge  for 
the  advancement  of  agriculture.  No  official  entomologist  should  lower 
it  by  sordid  aims. 

During  the  recent  political  campaign  the  farmer  must  have  been 
sorely  puzzled  to  know  whether  his  interests  needed  protection  or  not. 
On  the  abstract  question  of  tariff  protection  to  his  products  we,  as  en- 
tomologists, may  no  more  agree  than  do  the  politicians,  or  than  does 
the  farmer  himself ;  but  ours  is  a  case  of  protection  from  injurious  in- 
sects and  upon  that  there  can  nowhere  be  division  of  opinion.  It  is 
15738— No.  5 3 
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our  duty  to  see  that  he  gets  it  with  as  little  tax  for  the  means  as  pos- 
sible. 
Gentlemen,  I  thank  you. 

In  the  discussion  which  followed  this  address  Mr.  Cook  expressed  his 
hearty  concurrence  in  the  general  tendency  of  the  recommendations 
made.  He  had  been  especially  interested  in  the  subject  of  cooperation 
among  workers.  He  considers  that  there  is  a  great  field  for  this  in  the 
indexing  of  the  entomological  writings  of  the  country,  so  that  it  would 
be  easy  to  find  what  had  been  done.  In  reference  to  the  status  of  mem- 
bers in  the  Association  of  Agricultural  Colleges  and  Experiment  Sta- 
tions, he  supposed  that  Canadian  members  would  have  the  same  rights 
in  committees  of  the  association  that  others  had  when  they  occupied 
similar  official  positions. 

Mr.  Smith  agreed  as  to  the  desirability  of  some  scheme  for  indexing 
literature ;  but  as  to  cooperation  in  other  lines  of  work  he  thinks  the 
time  has  not  yet  come.  There  is  too  much  work  coming  on  year  after 
year  which  must  be  at  once  attended  to.  It  was  impossible  to  do  very 
much  planning  ahead  under  present  circumstances.  His  plans  for  the 
year  had  been  almost  entirely  upset  by  unexpected  invasions  of  insect 
pests,  which  he  was  compelled  to  study  and  report  upon.  The  jirime 
necessity  is  to  supply  our  constituency  with  that  information  which 
they  demand ;  and  until  almost  all  of  the  more  common  forms  are  treated 
we  can  not  so  command  our  time  as  to  engage  in  any  cooperative  work 
requiring  close  or  continuous  observation  and  study. 

Mr.  James  Fletcher,  Dominion  entomologist  of  Canada,  spoke  in  high 
terms  of  the  excellence  of  the  presidential  address.     He  said: 

"You  have  drawn  our  attention  to  the  fact,  Mr.  President,  that  this 
is  the  most  remarkable  meeting  of  economic  entomologists  which  has 
ever  met  together,  and  I  feel  sure,  sir,  that  every  one  present  will  agree 
with  me  that  your  address  is  one  of  the  most  remarkable  we  have  ever 
had  the  privilege  of  listening  to.  You  have  covered  so  much  ground 
and  spoken  upon  so  many  subjects  upon  which  we  know  you  to  be  the 
highest  authority,  not  only  from  the  exceptional  advantages  you  pos- 
sess from  your  official  position,  but  also  from  the  experience  you  have 
gained  from  earnest  and  close  attention  for  a  quarter  of  a  century  to 
this  special  subject  which  we  have  gathered  together  to-day  to  discuss, 
that  if  we  heard  nothing  else  we  should  be  well  repaid  for  the  trouble 
of  attending  this  meeting.  This  great  knowledge  makes  you  facile 
princeps  the  most  eminent  living  economic  entomologist — a  title  to  which, 
on  account  of  the  work  you  have  done  in  developing  the  science  of 
practical  entomology,  no  one  will  dispute  your  claim.  The  present 
meeting,  being  a  joint  one  of  the  Association  of  Economic  Entomolo- 
gists and  of  the  Entomological  Committee  of  the  United  States  Ex- 
periment Stations,  leads  me  to  make  these  remarks,  because  probably 
the  question  which  is  most  engaging  the  attention  of  many  of  us  at  the 
present  time  is  whether  any  good  purpose  will  be  served  by  maintaining 
both  of  these  organizations. 
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"We  know  that  the  committee  of  the  experiment  stations  must 
meet,  if  the  directors  of  stations  order  it;  but  I  feel  confident  that  the 
necessarily  limited  number  of  entomologists  in  that  committee,  even  if 
every  station  eventually  employs  such  an  officer,  cannot  do  such  good 
work  for  the  science  and  give  them  equal  opportunities  with  those  offered 
by  an  organization  of  the  nature  of  the  Association  of  Economic  Ento- 
mologists, which  will  include  many  eminent  men  who  are  excluded  from 
active  membership  by  the  rules  of  the  committee.  I  refer  to  such  men 
as  Professor  Kiley  and  his  assistants.  Dr.  Packard,  Mr.  French,  Dr. 
Lintner,  and  hosts  of  other  economic  entomologists  in  the  United 
States,  as  well  as  the  Canadian  entomologists,  and  many  others  who 
would  be  pleased  to  join  in  various  parts  of  the  world.  I  submit  to 
the  meeting  that  there  is  room  for  good  work  from  both  of  these  organ- 
izations, and  that  it  would  be  extremely  ill-advised  to  let  either  of  tbeui 
drop  to  the  ground,  for  each  should  be  of  the  greatest  assistance  to  the 
other.  I  believe,  too,  that  to  no  one  can  the  association  be  of  more 
use  than  to  the  experiment  station  entomologists  ;  and  therefore  they 
should  make  every  effort  to  sustain  an  association  at  the  meeting  of 
which  they  must  always  have  greater  freedom  than  they  can  have  in 
the  committee,  where  the  proceedings  will  always  be  subject  to  a  certain 
degree  of  restraint,  both  as  to  the  time  allowed  for  discussion  and  the 
subjects  brought  forward.  The  entomological  committee  is  specially 
a  meeting  of  the  entomologists  of  the  experiment  stations,  and  any 
one  else  will  always  to  a  certain  extent  feel  himself  an  outsider,  no 
matter  how  cordially  the  hand  of  friendship  may  be  extended  to  him. 
The  president  has  stated  that  he  does  not  care  where  the  work  is  done 
so  that  it  is  carried  on  vigorously.  This  is  probably  the  case,  and  the 
gentlemen  I  have  mentioned  have  very  little  to  learn  from  the  meeting 
compared  with  the  advantages  which  will  accrue  to  us  from  having  such 
men  present  at  the  meetings.  I  cannot  help  thinking  that  we  shall 
make  a  serious  mistake  if  we  allow  an  organization  to  drop  which  will 
insure  us  their  sympathy,  attendance,  and  services,  and  will  at  the  same 
time  form  a  bond  of  union  between  the  economic  entomologists  of  the 
whole  world." 

Mr.  Smith  thought  it  an  absurdity  that  there  should  be  two  bodies 
composed  of  nearly  the  same  members,  meeting  on  the  same  days,  at 
the  same  place,  and  covering  the  same  ground.  He  strongly  advocated 
an  effort  to  gain  in  the  committee  of  the  main  association  all  those  ad- 
vantages that  the  present  association  offered,  and  suggested  that  this 
would  be  of  advantage  to  station  workers  at  least,  as  it  gave  them  a 
recognized  place  in  the  official  body  of  agricultural  colleges  and  experi- 
ment stations. 

Mr.  Weed  thought  the  status  of  some  of  the  men  had  been  misunder- 
stood. The  Canadian  station  was  represented  in  the  main  body,  and 
its  various  officers  have  the  same  rights  and  standing  in  committees  as 
have  those  of  the  other  stations.  The  Department  of  Agriculture  is 
equally  represented  both  in  the  main  body  and  in  the  committees. 
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Mr.  Cook  then  read  the  following  paper: 
WORK  OF  THE  ENTOMOLOGISTS  IN  THE  EXPERIMENT  STATIONS. 

By  A.  J.  Cook. 

The  Congressional  act  creating  the  experiment  stations  and  appro- 
priating money  for  their  support  was  an  extraordinary  measure,  and 
should  be,  in  its  results,  of  exceeding  importance  to  the  agriculture  of 
the  country.  Never  before  in  the  history  of  the  world  has  action  been 
taken  that  promised  so  much  in  the  direction  of  the  advance  and  quick- 
ening of  scientific  research,  especially  research  in  tbe  line  of  applied 
science.  Never  before  was  there  legislation  that  seemed  to  offer  so  much 
to  promote  the  interests  of  our  leading  industrial  pursuit.  Indeed,  the 
chief  danger  and  peril  of  this  new  scheme  arises  from  the  fact  of  its 
extraordinary  character  and  the  large  work  which  it  contemplates. 
Great  institutions,  like  great  reforms,  develop  slowly.  A  mushroom 
growth  of  such  enterprises  is  contrary  to  nature's  methods,  and  is  to  be 
feared.  If  we  attempt  to  produce  such  a  growth,  caution  should  be  our 
watchword  at  every  step. 

There  are  four  special  dangers  I  think  that  confront  our  experiment 
stations:  First,  the  danger  of  neglecting  the  practical  in  our  work,  or 
of  making  our  work  so  technical  that  it  will  fail  to  interest  or  benefit  the 
practical  man.  President  Mendenhail,  in  his  admirable  address  at  In- 
dianapolis last  August,  argued  that  this  is  a  somewhat  common  fault 
with  scientists,  and  is  greatly  to  be  regretted.  How  much  more  the 
fault,  and  how  much  more  serious  in  its  results,  if  we  the  scientists  of 
the  stations  err  in  this  direction.  Secondly,  the  people,  knowing  of  the 
large  appropriations,  will  expect  a  great  deal  in  the  way  of  results,  if 
the  fruits  are  not  soon  forthcoming,  and  quite  generous,  criticism  will 
likely  follow.  Such  criticisms  will  do  harm  if  tiiey  do  not  place  the 
whole  scheme  in  jeopardy.  Again  the  very  fear  of  the  above  may  lead 
to  hasty  work — attempts  at  too  much — so  we  shall  be  unable  to  do  good 
work.  This  will  lead  to  more  just  criticism,  and  may  endanger  the  law 
and  call  for  its  repeal.  The  fourth  danger  is  one  common  to  all  govern- 
ment work — the  misappropriation  of  funds.  From  the  very  nature  of 
the  work,  its  magnitude  and  associations,  this  danger  is  not  small,  and 
its  magnitude  should  make  us  all  exceedingly  cautious. 

As  entomologists  of  the  stations  we  are  in  part  responsible  for  the 
reputation  of  this  measure.  Our  work  will  tend  to  make  the  law  pop- 
ular or  bring  it  into  disrepute;  as  we  work  faithfully  and  wisely  or  as 
we  work  carelessly  or  in  directions  not  con  tern  jdated  by  those  who 
framed  the  act.  As  we  all  well  know,  entomology  has  a  wide  practical 
side,  and  may  and  should  give  substantial  aid  in  every  station.  We 
may  do  much  to  give  the  experiment  stations  character,  and  make  the 
law  establishing  them  po[)ular. 

I  believe  we  should  consider  well  how  we  may  best  promote  the  inter- 
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ests  of  the  stations  and  the  reputation  of  the  whole  scheme.  It  is  with 
the  desire  to  call  forth  discussion  to  this  end,  rather  than  any  expecta- 
tion of  adding  any  valuable  or  new  suggestions,  that  I  prepare  this 
paper. 

NEW  OR  STRANGE   INSECTS. 

It  occurs  to  me  that  one  of  the  most  important  duties  that  will  de- 
volve upon  us  is  to  keep  ourselves  and  the  farmers  informed  in  relation 
to  new  insect  pests.  Every  year  will  doubtless  bring  insects  new  to  our 
localities  if  not  to  the  country.  A  few  years  ago  Agrotis  fennica,  until 
then  a  very  rare  insect  in  all  sections  of  our  country,  appeared  in  various 
parts  of  Michigan  in  overwhelming  numbers.  Its  ravages  were  some- 
thing alarming,  and  the  people  were  in  despair.  By  advising  in  such 
cases,  explaining  the  habits  and  natural  history  of  the  insects,  and  in- 
forming as  to  the  probabilities,  which  we  are  usually  able  to  do,  we 
allay  fear,  restore  quiet,  and  make  new  and  strong  friends  for  the 
stations.  We  may  also  work  out  the  life  history  of  the  insect,  experi- 
ment regarding  its  destruction,  and  so  do  works  that  will  benefit  other 
States  as  well  as  our  own.  The  present  season  several  injurious  insects 
have,  for  the  first  time,  attracted  attention  in  Michigan  by  their  ravages, 
which  in  some  cases,  as  with  the  linden  span  worm,  Eybernia  tiliaria, 
were  very  serious.  These  insects  attacked  the  apple,  elm,  and  bass- 
wood  in  devastating  numbers.  It  was  easy  to  suggest  a  remedy,  and  the 
people  appreciate  such  information  most  heartily  as  it  oftens  means 
bread  and  butter  to  them.  Every  State  needs  and  should  have  an  ad- 
viser of  this  kind.  The  practical  results  are  patent  and  immediate.  I 
believe  that  such  work  will  tell  as  strongly  towards  making  the  stations 
popular  as  any  that  may  be  attempted. 

STUDYING  LIFE  HISTORIES. 

This  is  scientific  as  well  as  practical  work,  and  is  so  important  that 
no  word  of  commendation  is  necessary.  A  full  description  if  presented 
in  a  non-technical  style  will  interest  the  general  reader  as  well  as  bene- 
fit science.  Thus  our  best  work  will  be  constantly  educating  our  read- 
ers, making  them  more  and  more  competent  to  study,  observe,  and  con- 
quer the  insect  pests.  We  see  that  this  best  work  that  will  fall  to  our 
hands  will  bring  a  triple  blessing.  It  will  develop  science,  show  us 
how  to  overcome  the  enemies — for  to  know  an  insect's  full  life  history 
and  affinities  is  often  the  major  part  in  its  destruction  if  it  is  an 
enemy — and  will  interest  and  instruct  the  public  as  nothing  else  can. 

A  bulletin  discussing  a  species  that  threatens  some  important  crop 
will  be  read  and  reread.  Men  will  always  thoroughly  study  that  which 
touches  their  pocket  books.  Thus,  if  carefully  done,  we  can  weave  much 
of  science  into  our  reports  which  will  not  only  be  palatable,  but  eagerly 
sought  after.    We  issued  large  editions  of  my  bulletins  on  the  grain 
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louse  and  its  enemies.  Yet  they  were^ll  called  for,  and  awakened  strong 
interest  in  the  subject,  especially  iu  the  part  relating  to  beneficial 
insects,  as  I  know  from  the  many  letters  received,  asking  for  further 
information. 

I  believe  no  station  can  do  more  to  arouse  interest  and  incite  to  valu- 
able study  to  give  real  valuable  results  to  the  people,  and  so  to  make 
friends,  than  to  engage  vigorously  in  this  important  work.  We  can 
hardly  appreciate  the  value  of  this  kind  of  work  done  by  Dr.  Riley,  our 
president.  This  generation  will  never  appreciate  the  debt  of  gratitude 
which  they  owe  him.  I  believe  that  this  part  of  our  duties,  carefully 
studying  the  life  histories  of  all  our  insects,  will  take  no  second  place  in 
importance.  How  much  we  owe  to  Dr.  Harris  and  to  Thomas  tSay,  for 
the  admirable  work  they  did  in  this  direction.  With  the  numerous 
workers  now  iu  the  field,  we  ought  to  make  great  progress  in  this  direc- 
tion. Such  work  will  not  be  ephemeral  in  its  influence,  but  will  keep 
on  blessing  mankind  in  all  the  coming  years. 

DIRECT   EXPERIMENTATION. 

In  the  discovery  of  new  insecticides,  and  new  uses  of  old  ones,  and 
of  new  and  better  methods  of  application  of  such  substances,  we 
have  a  simple  means  of  conferring,  it  may  be,  an  exceeding  benefit  upon 
the  farming  population.  So  numerous  are  our  insect  foes,  and  so  dif- 
ferent are  their  susceptibilities  to  various  insecticides  that  very  exten- 
sive and  careful  experimentation  is  called  for  in  this  direction.  The 
arsenites,  so  fatal  to  most  mandibulate  insects,  seem  impotent  as  weapons 
against  the  rose  chafer  or  the  flea  beetles.  Tobacco  decoction,  though  it 
fails  to  exterminate  most  beetles,  is  our  best  specific  against  the  destruc- 
tive flea  beetles.  Successful  work  in  this  direction  may  and  surely  will 
bring  great  aid  to  the  farmers  and  fruit  growers,  and  can  but  be  thor- 
oughly appreciated. 

Thousands  of  experiments  are  needed  for  each  insecticide  now  known 
and  yet  to  be  discovered,  for  each  must  be  used  on  every  noxious  insect. 
To  many  this  will  seem  an  uninviting  field,  and  yet  I  can  not  but  think 
that  he  who  fails  to  put  earnest  thought  and  work  into  this  department 
of  our  duties  will  miss  a  rich  opportunity  to  do  just  what  the  law  con- 
templates, to  confer  much  practical  benefit  on  the  farmers,  and  to  ad- 
vance the  popularity  of  his  station,  and  so  of  the  whole  scheme.  Such 
experiments  have  given  us  remedies  that  are  of  immense  benefit.  We 
can  not  believe  but  that  such  discoveries  are  yet  to  be  made ;  far  more 
and  very  likely  far  better  than  we  yet  have.  This  then  is  a  very  desir- 
able line  of  work  which  gives  full  opportunity  for  us  all.  We  can  also 
improve  or  suggest  improvements  in  our  apparatus  for  applying  insecti- 
cides. We  must  have  simple  spraying  apparatus  that  shall  be  conven- 
ient and  durable.  If  we  could  arrange  to  have  gravity  do  our  pump- 
ing, how  much  labor  and  expense  might  be  saved. 
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GENERALIZATIONS. 

As  scientists  constantly  in  the  field,  we  surely  ought  to  be  able  to 
arrive  at  some  valuable  conclusions  or  to  formulate  laws  that  others 
could  not  discover.  Such  generalizations  may  be  of  great  practical 
value.  Last  winter  was  exceptionally  warm  throughout  our  l^orthern 
States.  The  succeeding  spring  and  summer  were  remarkable  for  the 
numbers  of  cutworms — larvte  of  species  of  Agrotis  and  Hadena — and 
slugs,  or  larvte  of  sawflies.  If  there  is  the  relation  of  cause  and  effect 
between  these  two  facts — mild  winter  and  prosperity  of  such,  insects  as 
pupate  in  the  earth — further  observation  will  prove  it.  If  this  is  true, 
a  knowledge  of  the  fact  would  be  very  valuable,  as  a  mild  winter  would 
warn  farmers  and  fruit-growers  of  these  terrible  foes,  and  protective 
measures  would  be  in  readiness  to  check  the  evil  at  the  onset. 

THE  WORK  MUST   BE   PRACTICAL. 

To  many,  purely  scientific  work  will  be  more  inviting  than  work  look- 
ing towards  practical  results.  The  entomologist  will  note  the  great  field, 
and  his  limited  time,  and  may  plan  to  work  only  in  physiological,  an- 
atomical, or  systematic  entomology,  arguing  that  such  work  in  the  end 
will  do  more  for  science,  reputation,  and  possibly  for  the  arts,  than  ex- 
periments in  applied  entomology.  Is  there  not  great  danger  here?  Did 
not  the  act  which  established  the  stations  contemplate  that  all  our  work 
should  look  towards  econo  my  or  economic  ends  ?  If  any  of  us  ignore  the 
practical,  do  we  not  run  the  risk  of  injuring  our  own  influence  and  use- 
fulness, and  also  of  placing  the  whole  grand  scheme  in  peril  ?  Akin  to 
this  danger,  is  the  one  of  making  our  reports  too  technical.  While  it  is 
desirable  to  incorporate  all  the  science  that  can  be  made  palatable,  we 
should  be  very  cautious  not  to  go  too  far,  lest  we  send  out  reports  that 
shall  not  be  read  or  understood.  Then  our  work  goes  for  naught,  and 
we  are  subject  to  very  severe  and  very  just  criticism.  Dr.  Harris  and 
the  late  B.  D.  Walsh  made  real  science  appetizing  to  all.  Happy  for 
our  stations  if  we  are  able  to  copy  them  in  this  respect. 

OUR  BULLETINS. 

Just  what  our  bulletins  should  contain  is  a  matter  of  greatest  impor- 
tance, and  worthy  of  exhalistive  discussion  at  this  meeting.  There  is 
something  inspiring  in  the  thought  that  we  can  gain  the  attention  of 
thousands  several  times  each  year.  How  careful  must  we  be  that  we 
win  and  keep  the  public  ear  ;  and  that  we  do  our  readers  good.  These 
bulletins  will,  for  the  most  part,  be  read  and  'laid  aside.  Should  not 
the  main  thought  then  be  immediate  good;  must  we  confine  ourselves 
to  presenting  only  new  matters,  or  only  to  the  results  of  our  experi- 
ments ?  Will  it  not  be  better  to  study  the  needs  and  condition  of  our 
readers,  and  then  give  them  just  what  we  believe  will  do  them  the  most 
:good,  even  if  we  send  out  information  that  is  old,  providing  we  know 
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that  it  will  be  new  and  valuable  to  the  majority  of  our  readers?  We 
have  experimented  with  new  methods  to  protect  our  plums  from  the  cur- 
culio.  In  publishing  the  results  we  act  under  the  knowledge  that 
many,  perhaps  most,  who  will  read  our  bulletins  do  not  know  or  prac- 
tice the  best  methods  to  defend  against  this  pest,  though  long  and  well 
known  to  the  few.  Should  we  not  briefly  but  plainly  explain  these 
methods  ? 

At  our  station  there  is  a  sort  of  a  partnership  between  the  State  and 
the  United  States  Government.  The  Government  pays  for  the  work 
and  franks  the  bulletins,  while  the  State  pays  for  printing  them.  Thus 
I  am  free  to  say  that  in  writing  every  bulletin,  I  keep  in  mind  as  the 
leadiftg  thought,  what  will  do  our  people  the  most  good  ?  This  ques- 
tion settled,  and  I  send  out  the  consequent  information,  even  though 
some  of  the  facts  were  known  and  taught  by  Aristotle.  If  I  am  wrongs 
I  will  gladly  accept  criticism. 

MUTUAL   AID   AND    SUGGESTIONS. 

In  closing,  let  me  say  that  it  seems  to  me  that  such  meetings  each 
year  as  this  one  will  do  much  to  exalt  our  work  and  influence.  Kindly 
suggestion  and  criticism,  and  a  full  discussion  of  work  and  methods 
must  lead  to  such  harmony  of  action  as  will  greatly  augment  the  value 
of  our  work.  Our  yearly  meetings  will  give  freedom  to  our  inquiries 
and  consultations,  which  should  be  very  free  and  helpful  at  all  times. 
The  ready  help  which  we  all  get  from  the  Division  of  Entomology  of 
the  Agricultural  Department,  at  Washington,  tells,  in  a  magnified  way, 
what  we  may  each  do  for  the  other.  Indeed  many  of  our  older  workers^ 
have  shown  us  repeatedly  in  the  past  how  much  we  may  receive,  through 
suggestion  and  information  from  our  brother  workers. 

Mr.  Wood  worth  said  that  his  station  had  been  publishing  just  such 
material  as  Mr.  Cook  had  mentioned,  but  he  did  not  believe  this  was 
the  real  work  of  the  stations.  There  should  be  lines  of  original  re- 
search of  general  utility,  and  the  results  of  these  should  appear  in  the 
bulletins.  He  thought  that  the  newspapers  should  be  utilized  so  far  as 
possible  to  spread  the  information  already  known. 

Mr.  Harvey  objected,  that  the  farmers  did  not  all  take  the  same 
paper.  They  are  constantly  asking  questions  or  calling  for  informa- 
tion on  all  kinds  of  insects,  known  as  well  as  unknown.  He  does  not 
think  newspaper  work  the  best  in  all  cases. 

Mr.  Weed  thinks  this  depends  somewhat  on  the  facilities  possessed 
by  the  station.  In  Ohio  they  have  what  they  call  a  newspaper  bulle- 
tin sent  to  the  manufacturers  of  "  patent  insides,"  through  which  they 
reach  half  the  county  papers  in  the  State.  The  matter  is  sent  out  reg- 
ularly by  a  central  publishing  house,  and  also  in  printed  form  to  all  the 
papers,  by  the  States.  These  were  also  condensed  into  short  paragraphs 
suitable  for  press  dispatches,  and  thus  obtained  a  wide  circulation. 
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Mr.  Webster  thought  there  were  two  or  three  ways  of  getting  at  the 
public.  A  very  good  one  is  to  publish  the  letter  and  reply  in  the  local 
paper  whence  the  letter  is  received.  In  that  way  it  reaches  the  point 
where  the  information  is  most  needed. 

Mr.  Smith  thinks  the  best  way  to  reach  the  farmer  is  to  go  and  talk 
to  him.  Bulletins  are  not  always  read  ;  but  if  you  can  meet  the  man 
personally  at  farmer's  clubs,  county  board  meetings,  or  institutes,  you 
can  interest  him  and  tell  nim  exactly  what  he  wants  to  know.  He 
can  see  the  bearing  of  the  recommendations  made,  and  is  more  apt  to 
follow  the  advice  given  in  the  bulletins.  He  believes  in  treating  the 
farmers  as  intelligent  men,  capable  of  understanding  the  bearing  of 
facts,  and  he  does  not  hesitate  to  give  them  such  anatomical  or  physi- 
ological facts  as  may  be  necessary  to  show  the  reasons  for  the  recom- 
mendations made.  He  finds  that  in  New  Jersey  at  least  they  are  able 
to  follow  him  and  appreciate  argument.  He  believed  in  making  a 
good  many  of  the  experiments  on  the  farms  of  leading  growers.  By 
convincing  these  men  the  station  obtained  most  powerful  allies. 

Mr.  Cook  suggests  that  our  thought  must  be  to  do  the  people  most 
good,  whether  this  means  the  publication  of  old  or  new  matter. 

Mr.  Harvey  believes  in  issuing  old  matter  in  the  most  favorable  form 
for  use.  In  the  reports  and  bulletins  it  would  be  permanent  and  could 
be  referred  to  when  needed. 

Mr.  Aldrich  inquired  whether  the  entomologist  was  usually  charged 
with  the  practical  work  of  keeping  farm  and  garden  free  of  insects.  At 
his  station  they  had  been  expected  to  take  charge  of  the  campaign. 

Mr.  Smith  read  the  following : 

FERTILIZERS  AS  INSECTICIDES. 

By  J.  B.  Smith. 

During  the  past  season  my  attention  was  called  to  this  subject  by  a 
farmer,  who  told  me  he  cleared  his  pear  trees  of  the  scurfy  scale  by 
washing  with  water  in  which  muriate  of  potash  had  been  dissolved. 
He  stated  that  this  had  been  perfectly  effective,  and  had  entirely  cleared 
the  washed  parts  even  when  no  scrubbing  had  been  done.  This  led  me 
to  experiment  a  little  with  the  potash  salts,  and  to  make  inquiries  of 
farmers  who  had  used  them  in  fertilizing  quantities.  I  found  the  uni- 
versal testimony  to  be  that  wherever  potash  was  used  on  corn  there 
was  no  trouble  with  cutworms  or  wireworms.  Mr.  E.  B.  Voorhees,  the 
senior  chemist  of  the  station,  is  very  positive  on  this  point.  He  says 
that  on  his  father's  farm  they  were  greatly  troubled  with  cutworms  and 
wireworms,  especially  on  corn  after  sod ;  but  since  using  the  potash 
salts  there  is  no  furtlier  trouble  on  that  score.  Other  testimony  is  to 
the  same  effect  and  is  unanimous.  In  Salem  County,  N.  J.,  in  which  I 
recommended  kainit  for  peach-tree  aphides,  I  was  informed  that  young 
trees  set  in  ground  prepared  with  this  substance  grew  well  where  pre- 
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Tiously  they  died  oflf.  I  attribute  this  as  much  to  the  insecticide  quality 
of  the  salts  as  to  the  fertilizing  effect.  I  also  learned  from  some  farmers 
who  used  the  potash  that  they  were  not  troubled  with  the  root  louse, 
which  in  some  parts  of  South  Jersey  is  quite  a  serious  pest. 

My  experiments  were  made  to  test  the  killing  power  of  the  substance. 
Kainit  and  muriate  were  dissolved  in  water  at  the  rate  of  1  ounce  to  1 
pint  and  sprayed  on  various  species  of  aphides,  against  all  of  which  it 
proved  effective.  It  killed  all  the  mealy  bugs  on  greenhouse  camellias 
without  injury  to  the  plants,  and  was  effective  against  Julus  sp.,  which 
were  injuring  potatoes.  Larvae  of  the  cabbage  maggot  died  when  placed 
in  soil  moistened  with  the  mixture,  where  those  in  a  pure-water  moist- 
ened soil  were  unaffected.  Against  hairy  larvse  the  applications  were 
ineffective. 

I  tested  it  for  injury  to  plants,  and  found  the  muriate  somewhat  inju- 
rious to  tender  leaves,  where  kainit  did  not  affect  them  at  all.  The 
kainit,  on  the  other  hand,  is  slightly  more  effective  against  the  insects. 
I  would  not  recommend  this  against  insects  in  general,  but  to  reach 
underground  species  I  think  it  will  prove  an  effective  remedy. 

A  number  of  growers  have  this  year  kept  their  cabbage  clear  of  the 
larvfe  of  Fieris  rapce  by  using  lime,  either  fresh,  air-slaked,  or  in  the  form 
of  a  dry  hydrate,  firstsifting  it  and  then  dusting  on  the  plants  when  wet. 
Lime  makes  a  good  fertilizer,  and  almost  every  farmer  has  it.  It  is  the 
simplest  way  we  have  of  keeping  this  species  in  bounds. 

The  president  stated  that  the  use  of  fertilizers  as  insecticides  was  not 
new.  Lime,  salt,  etc.,  had  been  used  extensively  abroad  and  in  this 
country,  while  caustic  soda  and  the  potash  salts  were  extensively  used 
of  late  years  against  scale  insects,  especially  in  California.  It  is  inter- 
esting to  have  a  confirmation  of  older  experience,  and  to  draw  attention 
once  more  to  the  subject  by  such  valuable  local  trials  as  those  enumer- 
ated by  Mr.  Smith. 

Mr.  Howard  read  a  paper  entitled : 

THE  HABITS  OF  PACHYNEURON. 

By  L.  O.  Howard. 

[This  paper  is  withheld  for  publication  in  No.  1,  Vol.  II  of  the  Proceedings  of  the 
Entomological  Society  of  Washington.] 

In  discussing  this  paper  Mr.  Harvey  said  that  the  gray  birch  in  his 
locality  was  badly  infested  by  a  scale  which  seemed  largely  parasitized. 
He  asked  how  these  might  best  be  bred. 

Mr.  Howard  replied  that  these  parasites  were  very  easily  reared. 
Their  period  of  development  is  short  and  there  are  many  broods  in  the 
course  of  the  season.  By  confining  a  lot  of  the  infested  scales  the  para- 
sites would  soon  make  their  appearance. 

Mr.  Woodworth  asked  how  these  parasites  should  be  prepared  or 
whether  for  purpose  of  identification  they  are  best  left  unmounted. 
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Mr.  Howard  replied  that  they  are  best  mounted  on  card  points  and 
preferably  on  the  left  side,  at  right  angles  to  the  point,  the  head  for- 
ward and  the  dorsum  outward  (away  from  the  pin). 

Mr.  Fletcher  asked  what  would  be  the  best  mounting  medium  ? 

Mr.  Howard  said  that  shellac  is  used  at  Washington, 

Mr.  Summers  uses  yellow  shellac ;  he  finds  it  more  satisfactory  than 
white. 

Mr.  Cook  thought  the  white  shellac  excellent  if  of  good  quality.  But 
it  was  not  always  good.     He  also  finds  Spalding's  glue  excellent. 

Mr.  Fletcher  had  seen  some  recommendation  of  shellac  in  naphtha 
had  any  one  tried  that  ? 

Mr.  Smith  then  read  the  following  : 

NOTES  ON  THE  PLUM  CURCULIO. 

By  J.  B.  Smith. 

No  attempts  at  such  experimentations  as  have  been  made  by  Messrs. 
€ook,  Weed,  and  Gillette  have  been  undertaken,  and  only  a  single  line 
of  investigation,  which  suggested  itself  early  in  the  season,  was  followed 
out. 

First,  I  noticed  a  new  food  habit — new  to  me  at  least.  In  beating 
some  bushes  of  the  June  or  service  berry  {Amelanchier  canadensis) 
I  noticed  the  peculiar  crescent  marks  of  this  plum  curculio  on  the  half- 
grown  fruit.  Closer  search  turned  up  also  the  beetles,  so  that  there 
was  no  doubt  as  to  the  author  of  the  punctures.  The  berries  were  very 
generally  infested  by  a  coleopterous  larva  which  was  not  of  this 
species  and  which  I  failed  to  bring  to  maturity.  It  is  interesting  that 
we  should  have  this  food  plant  for  the  species.  The  experiments  were 
made  with  the  view  of  determining  to  what  extent  the  insects  would 
come  to  maturity  in  apples.  Early  in  the  season,  when  the  apples  were 
all  set  and  as  large  as  a  nut,  a  number  of  stung  plums  and  apples  were 
picked  up  beneath  the  trees  and  placed  in  jars  on  moist  soil.  From 
some  of  the  most  heavily  loaded  branches  apples  with  several  fresh 
punctures  were  picked  and  divided  into  two  lots — one  was  placed  on 
moist  soil,  the  other  in  a  dry  jar,  in  which  theirposition  was  frequently 
<;hanged  to  prevent  decay.  Another  lot  of  older  apples  with  older 
punctures  was  placed  on  moist  soil. 

As  a  result,  in  the  plums  and  apples  picked  from  the  ground  nearly 
all  the  larvae  came  to  maturity;  there  was  a  larva  for  nearly  every 
puncture.  In  one  small  apple  there  were  nine  mature  larvje.  In  the 
young  apples  picked  from  the  branches  and  laid  on  moist  soil  the  pro- 
portion of  maturing  larvse  was  almost  or  quite  as  great.  In  those 
placed  in  the  dry  jars  very  few  hatched  and  none  came  to  maturity,  as 
none  of  the  apples  rotted.  In  the  older  apples  with  old  punctures, 
which  were  placed  on  moist  soil,  a  few  of  the  larvoe  hatched  and 
reached  maturitv. 
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During  this  period  I  had  been  examining  apples  remainin;;  on  the 
trees,  and  cutting  down  on  the  punctures.  In  only  a  few  cases  had 
any  larv?e  developed  at  all  and  in  no  case  did  any  come  to  maturity. 

The  bearing  of  the  investigation  was,  that  if  an  orchard  is  kept  clear 
of  fallen  fruit  there  would  be  no  development  of  curculio  on  apple  trees, 
since  they  require  a  decaying  or  fermenting  mess  to  feed  upon.  Great 
stress  should  be  placed  on  this  point  of  picking  fallen  fruit,  as  it  is  fully 
as  important  as  spraying. 

Mr.  Fletcher  asked  whether  the  curculio  punctures  did  not  cause  the 
falling  of  the  attacked  apples. 

Mr.  Smith  replied  that  they  did  not. 

Mr.  Beck  with  said  that  in  his  experience  the  curculio  is  very  abun- 
dant in  apple  orchards.  He  has  noticed  them  flying  out  of  the  trees  when 
spraying,  on  many  occasions. 

Mr.  Harvey  understood  Mr.  Smith  to  say  that  the  plum  curculio  found 
in  the  fallen  apples  was  the  best  condition  for  development,  and  for  this 
reason  he  was  pleased  to  have  another  argument  for  picking  and  de- 
stroying fallen  fruit.  It  is  the  only  way  to  get  the  better  of  the  Trypeta 
ponio7iella,  but  he  can  not  persuade  farmers  to  go  to  the  trouble.  If 
there  are  two  points  to  be  gained,  it  may  be  easier  to  induce  them  to 
act.  He  thought  that  in  his  experience  the  punctured  apple  dropped 
early,  but  that  very  few  larvae  matured.  He  had  found  many  dead 
larvae  in  punctured  apples,  and  from  one  hundred  only  two  beetles  were 
reared. 

Mr.  Woodworth  thinks  that  not  all  the  larvae  in  growing  apples  die. 

Mr.  Cook  thinks  that  the  development  in  growing  apples  is  extremely 
rare.  He  remembers  it  as  a  great  triumph  when  on  one  occasion  he 
was  able  to  show  a  living  larva  in  a  growing  apple. 

Dr.  Goding  stated  that  he  had  been  unable  to  prepare  a  paper  for  the 
meeting  as  he  had  intended,  and  stated  that  he  was  at  present  collect- 
ing and  studying  Membracidae.  He  asked  all  who  might  have  material 
in  this  family  to  send  to  him  for  determination  and  study. 

Mr.  Smith  read  the  following: 

AN  EXPERIENCE  WITH  THE  ROSE  BUG. 

By  J.  B.  Smith. 

It  really  was  an  experience.  I  had  never  seen  insects  in  such  num- 
bers, in  such  constantly  increasing  swarms,  and  of  such  enormous  in- 
dustry. There  was  lots  of  fun  in  experimenting ;  but  the  fun  was  on 
the  part  of  the  rose  bug,  and  not  on  the  part  of  the  experimenter.  I 
spent  a  few  days  during  the  invasion  at  Vineland,  and  it  was  simply 
awful.  Every  cherry  was  cleared  ofl",  and  many  leaves  were  devoured. 
Apple  trees  presented  a  great  mass  of  sprawling  rose  bugs  burdening 
each  apple.    The  fruit  itself  was  not  visible,  but  its   situation  was 
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marked  by  the  clumps  of  beetles,  i^othing  escaped  them  except  peaches, 
and  they  ouly  escaped  because  there  were  none  anyway !  But  even 
peach  foliage  was  attached.  Pears  were  infested  as  badly  as  apples ; 
but  quinces  were  not  such  favorites.  Of  the  small  fruits,  the  black- 
berries seemed  very  attractive.  They  were  on  each  blossom  and  ate 
the  petals  but  left  the  green,  forming  fruit.  Last  year  they  ate  the 
leaves  as  well  and  left  only  the  canes.  This  year  they  left  the  leaves. 
Kaspberries  were  totally  destroyed.  Last  season  they  were  in  such  force 
on  Colonel  Pearson's  strawberry  patches  that  the  field  looked  a  yellow 
mass  of  moving  insects.  Magnolias  are  immense  favorites  and  the 
trees  were  loaded.  Millions  of  them  swarmed  in  a  couple  of  sour-gum 
trees  on  the  road.  In  the  woods  a  number  of  trees  and  shrubs  were 
defoliated,  and  sumach  was  neatly  scraped,  the  upper  surface  only  of 
the  leaves  being  eaten.  In  Mrs.  Treat's  garden  her  flowers  suffered 
greatly.  Poppies  were  great  favorites,  while  hollyhocks  bore  heavy 
burdens ;  not  only  flowers  and  buds  were  eaten,  but  masses  of  them 
ate  even  into  the  stem.  The  foxglove  was  also  attacked  ;  but  this  was 
fatal  to  those  that  ate,  as  a  circle  of  dead  beetles  around  each  plant 
proved.  The  plant  was  not  a  favorite,  however,  and  could  never  prove 
a  protection. 

Larkspur  only  seemed  exempt,  no  beetles  being  seen  on  this  and  no 
plants  were  found  injured.  Roses  are  well  known  favorites,  and  blos- 
soms and  buds  were  completely  devoured.  In  the  vineyard  the  havoc 
was  woeful.  Dozens  of  them  were  on  each  bunch  of  blossoms  and  their 
fate  was  sealed.  There  were  not  enough  blossoms  to  go  around  and  the 
leaves  were  attacked.  On  Clintons  they  ate  the  entire  substance  of  the 
leaf;  on  Concords  they  ate  only  the  top,  leaving  the  woolly  underside. 
The  destruction  of  the  leaf  was  equally  complete  either  .vay,  for  the 
shaved  leaves  dried  and  withered.  Concord  blossoms  were  rather  the 
favorites,  being  in  better  condition  for  food  than  the  Clintons,  on  which 
considerable  fruit  had  set. 

The  contemplation  of  such  enormous  swarms  induced  a  feeling  of 
helplessness  that  was  discouraging.  Colonel  Pearson  has  done  con- 
siderable experimenting  on  his  own  account,  and  I  acccepted  his  experi- 
ence as  conclusive,  knowing  the  Colonel's  reliability  on  such  matters. 
He  had  used  the  various  copper  compounds  and  found  none  of  them 
eflective.  Vines  completely  coated  with  the  Bordeaux  mixture  were 
just  as  badly  attacked  as  were  those  where  none  was  applied.  Lou- 
don purple  had  been  applied  to  some  vines,  and  while  it  was  effective 
so  far  as  killing  some  of  the  insects  is  concerned,  it  was  not  protective 
at  all,  since  all  the  buds  and  blossoms  were  eaten  before  the  poison 
began  to  work.  Here  is  our  most  serious  problem.  The  insects  come 
in  immense  swarms  and  come  suddenly  ;  they  attack  at  once  the  very 
heart  of  the  crop — i.  e.,  the  blossoms — and  do  the  injury  long  before  the 
applied  internal  poisons  can  have  any  chance  to  prove  effective.  Then, 
even  if  the  first  column  is  overthrown  and  destroyed,  new  forces  are 
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constantly  arriving,  and  whatever  is  left  by  the  first  lot  is  sure  to  be 
found  by  the  second  or  third  or  some  other  of  the  twenty  or  more  armies 
that  make  their  appearance  day  by  day. 

To  try  the  effect  of  repellants  I  used  carbolated  lime  on  a  row  of  vines, 
putting  it  on  very  thoroughly  with  a  Leggett  "  gun."  The  stuff  was 
certainly  repugnant  enough  to  all  but  rosebugs,  and  they  did  not  mind 
it  in  the  least.  Fresh  air-slacked  lime  dusted  into  the  vines  proved 
equally  ineffective  in  other  hands,  and  whitewashing,  or  what  practi- 
cally amounted  to  it,  was  equally  bare  of  results  in  Colonel  Pearson's 
experience.  This  was  to  be  expected,  where  the  Bordeaux  mixture 
itself  was  eaten.  Copper  evidently  added  nothing  to  the  lime,  and 
neither  did  the  carbolic  acid.  I  had  some  hope  of  naphthalin,  and 
dusted  a  row  with  the  powdered  substance,  mixed  with  precipitated 
carbonate  of  lime  in  equal  parts.  The  odor  was  plainly  perceptible  for 
10  feet  either  side  of  the  row,  and  yet  the  beetles  minded  it  not  in  the 
least.  They  ate  the  leaves  less,  but  to  the  buds  and  flowers  the  powder 
formed  only  an  agreeable  relish. 

I  tried  it  with  tobacco  with  equally  barren  results.  I  put  on  the 
tobacco  powder  dry,  and  the  insects  seemed  to  take  it  greedily.  X.  O. 
dust  was  equally  ineffective.  Then  I  got" up  early  in  the  morning  and 
dusted  a  couple  of  rows  while  yet  everything  was  wet  with  dew.  The 
result  was  the  same.  Tobacco  evidently  agrees  with  this  species  and 
forms  only  an  appetizer.  But  I  tried  it  again.  I  made  a  decoction  of 
1  pound  of  ground  tobacco  to  1  gallon  of  water,  using  2  quarts  of  boil- 
ing hot  water  and  pouring  through  the  tobacco  and  adding  two  quarts 
of  cold  water.  Then  I  stirred  in  the  dust  itself  and  sprayed  on  a  row 
of  blackberries.  I  selected  these  because  the  beetles  were  very  numer- 
ous and  easy  to  reach.  The  leaves  and  blossoms  were  coated  with  the 
brown  mixture,  which  soon  became  viscid  by  evaporation  and  ought  to 
have  been  repugnant  to  all  well  regulated  insects.  But  the  rosebugs 
did  not  mind  it  in  the  least  and  seemed  to  feed  with  increased  relish. 
Tobacco  was  evidently  no  good.  Pyrethrum  had  been  highly  recom- 
mended, and  I  gave  this  also  a  good  trial.  I  used  it  first  at  the  rate  of 
1  ounce  to  1  gallon  on  blackberry  bushes.  A  few  of  the  beetles  dropped, 
kicked  about  for  a  few  minutes  until  dry,  and  then  flew  back  to  the 
plants  and  resumed  their  feeding,  apparently  none  the  worse.  I  jumped 
from  this  to  one-fourth  pound  to  1  gallon  of  water,  using  a  fresh  article 
both  of  the  Persian  powder  and  of  the  Buhach  in  two  different  experi- 
ments, stirriug  in  the  powder  after  extracting  with  boiling  hot  water. 
This  promised  well.  A  few  minutes  after  the  application  the  beetles 
were  dropping  from  the  plants  in  every  direction,  and  in  ten  minutes 
scarcely  a  beetle  was  left  on  the  bushes.  They  lay  on  the  ground, 
struggling  at  first  and  then  quiet  and  motionless.  They  were,  however, 
still  alive,  and  I  waited  patiently  for  their  death.  But  they  had  not 
the  slightest  intention  of  obliging  me,  and  at  the  end  of  half  an  hour 
began  to  recover  from  their  stupor.     From  a  feeble  motion,  as  though 
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awakeniug  after  a  souud  uap,  tUey  rapidly  recovered  activity,  and  at 
the  end  of  another  fifteen  minutes  they  were  again  back  upon  the 
flowers.  These  were  coated  with  the  yellow  powder  and  this  was 
readily  eaten  without  any  obvious  bad  efiects. 

This  was  discouraging ;  but  one  more  test  was  made.  Colonel  Pear- 
son had  paid  $2  per  pound  for  an  article  guaranteed  fresh,  pure,  and 
more  powerful  thin  any  other,  and  of  this  we  used  an  ounce  in  2  quarts 
of  water,  adding  a  cup  of  molasses  to  make  it  more  sticky  and  lasting. 
This  was  sprayed  on  a  rosebush  near  the  house.  It  had  rained  during 
the  night,  the  bush  was  in  the  shade,  the  insects  were  cold  and  slug- 
gish, and  all  conditions  were  favorable.  The  insects  showed  the  usual 
effect  at  once.  Most  of  them  dropped,  and  many  hung  on  by  their  toe- 
nails only.  The  ground  was  wet  and  cold,  and  there  they  lay  for  hours, 
apparently  dead.  But  I  am  always  suspicious  of  a  rosebug,  and  I  gath- 
ered a  handful  and  placed  them  in  the  sun.  My  suspicions  proved  well 
founded,  and  all  these  insects,  as  soon  as  they  became  warm  and  dry, 
recovered  and  flew  away.  This  also  happened,  though  more  slowly, 
where  the  insects  were  not  laid  in  the  sun,  but  only  removed  to  a  dry 
place.  Pyrethrum  was  a  failure.  But  even  were  it  not  so  the  cost  of 
protecting  a  vineyard  with  pyrethrum  would  be  greater  than  the  mar- 
gin of  profit  on  the  grapes. 

Quassia  was  tried  in  the  form  of  a  strong  decoction,  bitter  as  gall. 
But  the  rosebug  has  the  organs  of  taste  very  imperfectly  developed, 
and  did  not  seem  to  object  to  quassia  at  all.  It  probably  acted  as  a 
gentle  stimulant. 

Colonel  Pearson  thought  he  had  noticed  that  acetate  of  copper  was 
at  least  distasteful  to  them,  and  we  stained  a  lot  of  white  roses  green  by 
spraying  with  this  substance.  They  were  not  quite  so  attractive  as 
others  that  were  left  unsprayed,  but  were  also  eaten. 

Digitalis  was  tried  and  proved  ineffective.  Acetic  acid  also  failed. 
Colonel  Pearson  had  used  kerosene  emulsion  with  the  effect  of  driving 
them  away  temporarily ;  but  they  soon  returned  and  it  was  not  really 
effective. 

I  had  about  concluded  that  the  only  thing  that  rose  bugs  ever  died  of 
was  nervous  debility ;  for  besides  eating,  their  chief  business  in  life 
seemed  to  be  copulating,  and  this  they  attended  to  "  with  a  persistence 
that  was  worthy  a  better  cause."  It  made  no  difference  that  towards 
the  end  of  their  stay  the  females  had  not  an  egg  remaining  in  the  ova 
lies ;  this  business  suffered  no  abatement. 

About  the  time  when  the  period  of  their  stay  was  near  its  end,  we 
received  from  the  Columbia  Chemical  Works,  Brooklyn,  K  Y.,  a  sludge 
oil  soap  which  Colonel  Pearson  reports  successful  in  killing  these  insects. 
It  needs  further  trial  before  being  positively  recommended.  As  to  my 
other  experiments  with  these  insects,  are  they  not  written  in  my  annual 
report  ?  This  will  appear  in  time  for  the  next  invasion,  and  I  need  only 
add  a  few  words  concerning  their  breeding  places.     I  find  that  these 


224 

occupy  the  whole  of  the  sand  district  iu  South  Jersey,  and  that  the 
larvse  are  in  great  abundance  everywhere  in  the  brush  lands,  even  down 
to  the  shore.  It  is  utterly  impractical  from  this  fact  to  take  any  meas- 
ures to  destroy  the  larvge,  since  thousands  of  acres  of  uncultivated  land 
are  infested  to  a  really  startling  extent! 

Mr.  Alwood  said  that  he  was  also  in  the  rose-bug  region,  but  that  he 
never  met  them  in  such  numbers  as  were  described  by  Mr.  Smith.  In 
bis  experience  the  kerosene  emulsion  would  kill  them  readily,  and  he 
was  able  to  keep  them  down  by  the  use  of  arsenites.  He  stated  that  he 
was  not  fully  satisfied  as  to  methods  of  treating  this  insect,  but  fully 
-expected  to  master  it  iu  the  future. 

Mr.  Howard  asked  where  the  pyrethrum  for  these  experiments  was 
obtained. 

Mr.  Smith  replied  that  he  had  been  at  special  pains  to  get  a  fresh  mate- 
rial iu  New  York  City,  both  of  Buhach  and  of  the  Persian  powder,  and 
that  Colonel  Pearson,  iu  his  determination  to  get  the  best,  paid  $2  for  a 
pound  of  a  guaranteed  article  iu  Philadelphia. 

NOVEMBER  13— MORNING  MEETING. 

Twenty-one  persons  present,  Dr.  Riley  in  the  chair. 

The  assessment  imposed  at  the  previous  meeting  was  called  for  by 
the  president,  and  $4.25  was  paid  over  to  the  Secretary  to  reimburse  him 
for  expenses  incurred  and  to  be  incurred. 

The  election  of  officers  for  the  next  meeting  was  then  taken  up,  and 
resulted  as  follows : 

For  President James  Fletcher. 

For  Vice  President F.  H.  Snow. 

For  'Second  Vice  President Herbert  Osborn. 

For  Secretary L.  O.  Howard. 

On  motion  of  Mr.  Howard,  the  committee  on  cooperation  was  con- 
tinued. 

Mr.  Smith  stated  that  many  of  the  bulletins  of  the  stations  did  not 
reach  him,  and  he  asked  rather  than  moved  that  each  member  of  the 
association  mail  to  each  other  member  a  copy  of  every  bulletin  so  is- 
sued, and  also  that  each  member  receiving  such  copy  acknowledge 
receipt  to  the  sender. 

Mr.  Forbes  agreed  to  this  proposition.  It  was  not  until  he  attempted 
to  gain  a  review  of  the  work  of  the  year  that  he  found  how  many  bulle- 
tins he  lacked. 

Mr.  Woodworth  asked  that  each  member  of  the  association  be  fur- 
nished with  a  list  of  the  members. 

Mr.  Howard  asked  that  the  members  of  the  staff  of  the  Entomological 
Division  be  included. 

Mr.  Forbes  moved  that  the  invitation  of  Entomological  Club  of  the 
A.  A.  A.  S.,  that  this  association  meet  with  them  next  year  at  Wash- 
ington be  accepted. 
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Mr.  Osborn  explained  that  it  was  intended  that  the  meeting  of  this 
associatiou  should  be  called  a  day  or  two  before  the  meeting  of  the 
association,  the  exact  day  and  time  to  be  left  to  the  committee. 

Mr.  Smith  called  attention  to  the  fact  that  we  were  about  to  get  into 
the  same  snarl  we  were  in  this  year.  The  Association  of  Agricultural 
Colleges  and  Experiment  Stations  expected  to  meet  at  the  same  place 
and  time,  and  we  would  then  have  three  clubs  of  the  same  members  all 
meeting  at  about  the  same  time,  two  of  them  more  or  less  in  opposition. 
It  seemed  to  him  that  one  strong  body  was  much  the  best. 

Mr.  Forbes  stated  that  at  last  accounts  the  Association  of  Colleges 
and  Stations  had  voted  not  to  go  to  Washington.  Mr.  Smith  there- 
upon withdrew  his  objectiou,  and  the  motion  was  carried. 

Mr,  Howard  asked  the  present  status  of  Mr.  Lintner's  amendment. 

Mr.  Smith  moved  that  in  view  of  the  practical  separation  of  this  body 
from  the  official  organization,  Mr.  Lintner's  amendment  be  taken  up 
and  passed.  The  motion  was  carried,  and  section  1  of  the  constitution 
now  reads  as  follows  : 

Sec.  1.  This  association  sliall  be  known  as  the  Association  of  Economic  Ento- 
mologists. 

Mr.  Summers  asked  how  this  affects  the  standing  of  members. 

Mr.  Smith  read  the  provision  of  the  constitution  defining  member- 
ship, and  stated  that  the  omission  of  the  word  ''official"  from  the  title 
changed  the  nature  of  the  association  so  that  there  was  no  necessity 
for  the  distinction  between  official  and  nonofficial  entomologists. 

Mr.  Summers  moved  that  section  3  of  the  constitution  be  amended  to 
read  as  follows : 

Sec.  3.  The  membership  shall  be  confined  to  workers  in  economic  entomology.  All 
economic  entomologists  employed  by  the  general  or  State  governments,  or  by  the 
State  experiment  stations,  or  by  any  agricultural  or  horticultural  association,  and 
all  teachers  of  economic  entomology  in  educational  institutes,  may  become  members 
of  the  association  by  transmitting  the  proper  credentials  to  the  secretary,  and  by 
authorizing  him  to  sign  their  names  to  this  constitution.  Other  persons  engaged  in 
practical  work  in  economic  entomology  may  be  elected  by  a  two-thirds  vote  of  the 
members  present  at  any  regular  meeting  of  the  association.  Members  residing  out 
of  the  United  States  or  Canada  shall  be  designated  foreign  members.  Foreign  mem- 
bers shall  not  be  entitled  to  hold  ofiSce  or  to  vote. 

Under  the  law  this  amendment  lies  over  until  the  next  regular  meet- 
ing. 

Mr.  Cook  moved  that  a  committee  of  three  of  the  best  men  be  ap- 
pointed by  the  president  to  make  arrangements  for  a  program  that 
would  represent  the  entomologists  before  section  F  of  the  A.  A.  A.  S. 

Mr.  Smith  seconded  the  motion,  and  suggested  that  Mr.  Cook  desig- 
nate the  committee  to  relieve  the  president  from  the  task  of  selecting 
the  three  best  men.  But  he  opposed  the  motion  on  the  ground  that 
our  association  had  absolutely  no  standing  in  the  A.  A.  A.  S.,  while 
there  did  exist  an  entomological  club  of  that  associatiou  through  whom, 
if  at  all,  such  an  arrangement  should  be  made.  He  thought  the  officers 
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of  that  club  the  proper  persons  to  look  out  for  the  entomological  interests 
at  the  A.  A.  A.  S, 

Mr.  Osborn  said  that  the  club  of  the  association  was  not  a  part  of  it 
by  official  connection,  any  more  than  this  asssociation  was.  It  was  re- 
cognized and  provided  for,  but  was  not  a  part  of  it. 

The  president  thought  the  purpose  of  the  motion  a  good  one,  and 
hoped  that  in  some  way  it  would  be  carried  out. 

Mr.  Smith  stated  that  the  club  was  a  part  of  the  association  to  this 
extent,  that  it  was  furnished  badges  and  its  proceedings  had  been  pub- 
lished in  the  proceedings  of  the  A.  A.  A.  S.;  it  consisted  primarily  of 
members  of  the  association,  and  that  the  matters  to  come  before  our 
body  were  not  matters  to  go  before  the  association  anyway. 

Mr.  Osborn  suggested  that  the  committee  to  be  appointed  by  the 
president  be  composed  of  members  of  the  A.  A.  A.  S. 

Mr.  Woodworth  asked  what  the  meaning  of  the  proposition  was; 
whether  the  matter  to  be  presented  was  to  be  scientific  or  economic. 

Mr.  Webster  said  that  last  year  the  botanists  had  discussed  the  dis- 
tribution of  plants,  and  that  a  great  deal  of  interest  had  been  mani- 
fested in  their  meetings. 

Mr.  Cook  had  intended  to  leave  the  selection  of  the  topic  entirely  to 
the  members  of  the  committee. 

Mr.  Forbes  thought  we  should  not  present  economic  matters  before 
section  F. 

Mr.  Fletcher  suggested  that  the  committee  be  appointed  to  confer 
with  the  officers  of  the  club  or  to  suggest  a  programme. 

Mr.  Howard  thought  with  Mr.  Smith,  that  the  whole  matter  was  very 
much  out  of  place  here. 

The  motion  was  put  and  lost. 

Mr.  Smith  read  the  following  paper: 

SOME  aUESTIONS  RELATING  TO  APHIDID^. 

By  J.  B.  Smith. 

I  have  practically  stated  the  points  of  my  paper  in  the  discussion  of 
Mr.  Weed's  paper  in  the  committee  on  entomology,  and  will  therefore 
touch  on  the  matter  but  very  briefly. 

I  think  more  attention  should  be  paid  to  the  structure  of  the  porifer- 
ous system  of  the  antennae  in  the  separation  of  species.  I  have  found 
this  character  invariable  in  the  specimens  examined,  and  believe  it  to 
be  of  great  value  for  specific  determination.  A  fact  of  some  importance 
is  also  brought  out  in  this  examination,  the  poriferous  system  remains 
the  same  from  birth  to  the  pupa  stage — and  only  when  the  winged  in- 
dividual appears  does  the  typical  or  specific  system  appear.  I  think 
that  this  is  important  evidence  as  bearing  on  the  question  of  whether 
the  wingless  viviparous  females  are  larvjB  or  are  really  mature  forms. 
I  think  that  this  is  simply  an  arrest  of  development,  and  that  it  is  a 
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true  larval  reproduction ;  that  these  forms  are  not  in  any  sense  mature 
insects.  Finally,  what  function  do  these  pits  fulfill?  lam  not  at  all 
satisfied  with  any  of  the  explanations  thus  far  made. 

Mr.  Webster  asked  why  it  is  that  some  young  of  the  same  female 
will  obtain  wings  and  others  not,  and  why  those  females  possessing 
wings  were  the  least  prolific. 

Mr.  Smith  did  not  pretend  to  answer  this  question;  the  fact  was 
known  to  him  aud  had  been  frequently  observed  ;  the  wingless,  vivipa- 
rous forms  seemed  for  some  reason  to  be  interrupted  in  their  develop- 
ment. 

Mr.  Osborn  said  that  the  poriferous  system  in  the  sexed  individuals 
in  species  familiar  to  him  is  much  more  simple  than  in  the  winged  vivip- 
arous forms;  but  he  could  not  say  that  it  was  the  same  as  in  the  lar- 
val forms. 

Mr.  Webster  had  observed  that  the  wingless  female  is  much  more 
quiet  and  docile  and  not  easily  disturbed,  while  the  winged  female  is 
wild  and  sometimes  entirely  unmanageable. 

Mr.  Gillette  read  a  paper  entitled  : 

NOTES  ON    THE  PLUM  CURCULIO  AND  PLUM  GOUGER. 

C.  P.  Gillette. 

EGG-LAYING  RECORD   OF   THE   PLUM   GOUGER. 

On  the  1st  of  June  last  a  male  and  female  gouger  were  taken  in 
copula  and  placed  under  a  bell  jar  in  my  study,  where  they  were  kept 
supplied  with  fresh  plums.  A  complete  daily  record  of  the  number  of 
punctures  made  by  these  beetles,  and  also  of  the  number  of  eggs  de- 
posited by  the  female,  was  kept.  The  first  eggs  were  deposited  during 
the  night  of  June  2  and  the  last  eggs  were  deposited  on  June  22,  mak- 
ing the  period  of  oviposition  in  this  case  twenty  days. 

In  order  to  economize  space  I  will  give  the  record  in  periods  of  five 
days  each,  beginning  on  June  2.  I  will  also  give  the  whole  number  of 
punctures  made  by  both  beetles  for  food  and  oviposition  in  each  period. 
First  period,  366  punctures  and  136  eggs ;  second  period,  318  punctures 
aud  136  eggs;  third  period,  321  punctures  and  125  eggs;  fourth  period, 
161  punctures  and  51  eggs ;  fifth  period,  96  punctures  and  2  eggs ;  sixth 
period  (three  days),  4  punctures  aud  no  eggs.  This  makes  a  total  of 
1,266  punctures  and  450  eggs,  or  about  2.8  punctures  per  egg.  This 
makes  no  account  of  the  large  number  of  punctures  made  by  the  beetles 
for  food  in  buds  and  blossoms  before  oviposition  began.  From  the  time 
egg-laying  began  there  were  no  omissions  of  a  single  day  to  the  time 
the  last  eggs  were  laid,  on  June  22.  The  largest  number  of  eggs  de- 
posited in  one  day  (twenty-four  hours)  is  49  for  June  3.  Up  to  June  20 
the  smallest  number  deposited  iu  one  day  was  12,  the  number  found 
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June  18.  As  the  deposition  of  eggs  is  so  rapid,  especially  at  the  first, 
it  is  very  important  that  the  beetles  be  checked  in  their  operations  as 
early  as  possible  in  the  season. 

The  eggs  were  counted  between  7  and  8  o'clock  each  morning  and 
about  6  o'clock  each  evening.  A  few  more  eggs  were  laid  during  the 
night  than  during  the  day  as  thus  divided.  The  beetles  took  no  food 
after  June  28  and  died  about  July  12.  Up  to  and  including  June  7  the 
beetles  were  seen  pairing  not  less  than  fourteen  times,  but  not  once 
after  that  date. 

EGG-LAYING  RECORD   OF   A  PLUM   CURCULIO. 

A  single  female  curculio  that  was  brought  into  the  laboratory  on 
June  7  and  daily  supplied  with  fresh  plums  made  426  punctures  and 
deposited  ]67  eggs  up  to  July  17.  The  largest  number  of  eggs  laid  in 
twenty-four  hours  was  11.  It  is  highly  probable  that  this  beetle  had 
laid  many  eggs  before  being  captured,  but  I  give  these  figures  because 
I  believe  no  statements  based  upon  an  actual  count  has  ever  been 
made  as  to  the  number  of  eggs  deposited  by  the  curculio  or  the  length 
of  time  covered  by  a  single  female  in  the  period  of  oviposition. 

LONDON  PURPLE  FOR  THE  DESTRUCTION  OF  THE  CURCULIO  AND 

GOUGER. 

Ten  minor  plum  trees  standing  in  a  row,  and  isolated  from  all  other 
plum  trees  by  about  60  rods,  were  used  in  an  experiment  to  test  the 
value  of  London  purple  for  the  destruction  of  the  plum  curculio  and  the 
plum  gouger.  Five  trees  at  one  end  of  the  row  were  thoroughly  treated 
with  London  purple  in  water  in  the  following  proportions  and  on  the 
following  dates :  May  1,  1  pound  to  200  gallons ;  May  10,  1  pound  to 
250  gallons ;  May  14,  1  pound  to  300  gallons  ;  May  26,  1  pound  to  250 
gallons  ;  June  2,  1  pound  to  256  gallons ;  June  7,  1  pound  to  256  gal- 
lons. Trees  6,  7,  and  8  were  treated  like  the  above,  but  with  pure  water 
that  they  might  be  proper  checks.  It  was  thought  necessary  to  spray 
these  trees  with  water  for  fear  that  the  curculios  and  gougers,  which 
are  timid  creatures,  might  be  driven  by  the  spraying  from  the  treated 
trees  to  accumulate  unduly  upon  the  checks.  Trees  9  and  10  were 
untreated.  It  rained  very  frequently  during  the  period  that  the  appli- 
cations were  made,  and  although  a  considerable  burning  of  the  leaves 
was  apparent  where  the  London  purple  was  used,  the  injury  to  the 
foliage  was  not  serious.  All  fallen  fruit  was  gathered  and  examined, 
and  the  plums  remaining  on  the  trees  were  all  examined  before  they 
were  ripe.  Forty-five  per  cent,  of  all  the  fruit  of  the  trees  treated  with 
London  purple  was  injured  by  the  curculio,  and  64  per  cent,  by  the 
gouger. 

The  trees  treated  with  water  had  48  per  cent,  of  their  fruit  injured  by 
the  curculio  and  75  per  cent,  by  the  ganger.  This  shows  a  slight  sav- 
ing in  favor  of  the  London  purple  treatment.    The  two  untreated  trees 
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had  13  per  cent,  of  their  fruit  injured  by  the  curculio  and  52  per  cent, 
by  the  gouger,  an  injury  far  less,  especially  in  case  of  the  curculio,  than 
in  either  of  the  previous  lots.  These  last  trees,  however,  were  rather 
near  the  house,  and  were  so  located  that  they  were  frequently  passed 
by  persons  going  into  the  garden  and  probably  were  not  good  checks, 
but  I  can  see  no  reason  why  the  trees  sprayed  with  water  were  not  good 
checks  for  the  trees  treated  with  London  purple.  However  this  may 
be,  the  experiment  shows  that  a  large  percentage  of  the  fruit  may  be  de- 
stroyed by  the  curculio  and  gouger  upon  trees  thoroughly  and  repeat- 
edly sprayed  with  London  purple.  It  is  also  true  that  these  trees  were 
much  worse  attacked  by  curculio  this  year  than  they  were  last.  In  a 
large  number  of  untreated  native  varieties  in  my  experiments  this 
year  none  were  worse  attacked  than  the  above  lot  treated  with  London 
purple. 
Mr.  Bruner  presented  a  paper  entitled : 

NOTES  ON  BEET  INSECTS. 

By  Lawrence  Brunei?. 
[Author's  abstract.  ] 

Mr.  Bruner  gave  a  brief  account  of  the  insect  enemies  of  the  beet 
about  as  follows : 

"Ever  since  the  sugar  beet  question  has  been  agitated  in  the  West, 
and  now  particularly  that  a  large  factory  for  the  manufacture  of  sugar 
from  that  plant  has  been  built  at  Grand  Island,  in  Nebraska,  there  is 
much  interest  taken  in  the  subject.  Every  gathering  of  farmers  or  other 
tillers  of  the  soil  makes  it  a  point  to  discuss  the  different  features  of  the 
sugar-beet  question.  Even  the  subject  of  insect  attacks  upon  the  beet 
has  received  some  attention  from  these  gatherings. 

"This  last  feature  of  the  subject  is  by  no  means  the  least  important  of 
the  matters  connected  with  the  culture  of  the  beet  for  sugar.  I  have 
made  a  casual  study  of  the  insect  enemies  of  the  beet  during  the  past 
summer  and  have  reported  in  a  preliminary  way  to  Professor  Eiley  as 
a  part  of  my  work  under  the  Division  of  Entomology.  My  studies  have 
resulted  in  finding  at  least  sixty-four  distinct  species  that  feed  upon 
that  plant,  either  upon  the  leaves  or  on  the  root.    These  are  as  follows : 

Melauoplus  femur-rubrum. 


Spilosoma  virginicae. 

Isabella. 
Mamestra  picta. 

chenopodii. 
Eurycreon  ran  talis. 
Plusia  brassicse. 
Deilephila  lineata. 
Copidryas  gloveri. 
Agrotis,  several  species, 
Leucania  unipuncta. 
Botis  posticata.        ^ 


atlanis. 

spretus. 

differentialis. 
•  bivittatus. 

Dissosteira  Carolina. 
Trimerotropis  latifasciata. 
Spharagemon  sequale. 
Pezotettix  olivaceus. 
Ligyrus  gibbosus. 
Lachnosterna  fusca,  and  others. 
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Centrinus  penicellus. 

perscitus. 
Apion  sp. 

Doryphora  10-lineata. 
Micropua  leucopterus. 
Piesma  cinera. 
Nysius  angiistatus. 
Geocoris  bullata. 
Trapezonotus  nebulosus. 
Emblethis  arenarius. 
Lygus  pratensis. 
Euthoctha  galeator. 
Agallia  siccifolia. 

sp. 
Allygus  sp. 
Erythroneura  sp. 

sp. 
Liburnia  intertexta. 
Aphis  atriplicis. 
cucnmeris. 
Siphonophora  pisi. 


Wire  worms,  several  species. 
Unknown  Coleopterous  larva. 
Silpha  opaca. 
Diabrotioa  12-puuctata. 
Disonyclia  triangularis. 

cervicalis. 

xanthonijelena. 

crenicollis. 
Systena  frontalis, 
tseniata. 
Psylliodes  convexior. 
Chaetocnema  denticnlata. 
Epitrix  cucumeris. 
Epicauta  pennsylvauica. 

sp. 

maculata. 

vittata. 
Macrobasis  sp. 
Cantharis  nuttalli. 
Colaspis  brunneus. 
Epicjerus  imbricatus. 

"  In  the  study  of  the  beet  insects  it  was  found  that  the  most  common 
species  that  are  usually  known  as  '  weed -feeding'  forms  were  the  first 
to  attack  the  beet.  All  these  that  attack  the  common  garden  as  well  as 
field  weeds  also  attack  the  beet.  These  are  such  as  feed  upon  the '  pig- 
weed,' the  Amarantus,  the  purslane,  '  tumble-weed,'  etc." 

In  closing,  Mr.  Bruner  requested  that  all  entomologists  assist  in  the 
further  study  of  these  beet  insects  by  sending  him  the  names  of,  or  any 
notes  in  relation  to,  such  species  as  are  not  included  in  his  list  given 
above.  He  expects  to  continue  the  study  the  coming  year  with  a  view 
of  publishing  results  in  the  form  of  a  special  bulletin  from  the  Nebraska 
Agricultural  Experiment  Station. 

Mr.  Fletcher  asked  whether  there  was  any  practical  remedy  for  the 
Anthomyia  attacking  beetroot  leaves. 

Mr.  Howard  asked  whether  Silpha  opaca  has  been  found  feeding  on 
beets  in  this  country  ;  it  is  a  well  known  enemy  to  this  crop  in  Europe. 

Mr.  Bruner  did  not  know  that  this  was  so  from  personal  observation. 

Mr.  Fletcher  expressed  interest  in  the  habits  of  Collops.  He  had 
taken  it  by  sweeping  grasses. 

Mr.  Smith  had  found  it  commonly  on  golden  rod. 

Mr.  Smith  related  the  following : 
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AN  INVASION  BY  THE  CLOVER-LEAF  BEETLE. 

By  J.  B.  Smith. 

This  insect  has  not  been  heretofore  known  as  a  troublesome  species 
in  Xew  Jersey.  During  the  season  of  1889  larvae  and  pupse  were  sent 
from  the  northern  part  of  the  State,  and  there  was  an  abnormal  increase 
all  around  the  State.  In  Philadelphia, where  most  of  the  collectors  had 
never  taken  it,  it  became  suddenly  the  most  common  species.  Every- 
thing pointed  to  an  injurious  invasion  of  the  species,  and  such  I  pre- 
dicted in  my  report  for  1889.  Early  in  the  season  of  1890  I  received 
complaints  of  a  caterpillar  on  clover  in  enormous  numbers.  Specimens 
sent,  in  response  to  my  request,  reached  me  in  a  defunct  condition,  evi- 
dently killed  by  a  fungus  disease.  Meanwhile  the  same  complaints 
were  made  in  other  parts  of  the  State,  and  the  newspapers  reported 
them  as  being  gathered  by  the  bushel.  I  could  not  get  hold  of  a 
living  specimen,  and  all  the  reports  stated  that  they  crawled  up  to  the 
tops  of  grass  blades  and  coiled  themselves  up.  In  Gloucester  County  I 
finally  found  the  larvoe  myself,  and  after  some  search  found  also  a  few 
living  specimens  which  I  recognized  as  the  larvae  of  the  clover-leaf 
beetle ;  but  before  I  could  get  them  home  they  were  killed  by  the  fun- 
gus, and  some  put  in  weak  alcohol  were  discolored  by  the  disease  and 
distorted  so  as  to  be  useless  as  specimens  of  the  species. 

Afterward  I  found  the  remains  of  these  same  larvce  in  clover  fields 
in  all  parts  of  the  State  visited  by  me,  but  nowhere  a  living  larva.  The 
specific  effect  of  the  disease  caused  by  Empusa  sphcerospernia  seems 
to  be  inducing  the  larva  to  crawl  to  the  tops  of  grass  blades  and  coiling 
themselves  around  the  extreme  tips  or  as  near  as  they  could  get  to  it. 
What  promised  to  be  a  terrible  destructive  attack  was  happily  pre- 
vented by  the  effects  of  this  disease,  which  almost  completely  exter- 
minated the  larvae.  There  were  two  remarkable  thlugs :  First,  the  enor- 
mous numbers  in  which  the  larvae  appeared  all  over  the  State  where 
no  beetles  were  observed  last  year — I  did  not  find  one  near  New 
Brunswick — and  yet  the  larvae  were  here  in  destructive  numbers  this 
spring;  and  second,  the  equally  widespread  disease,  which  was  in  all 
places  at  the  same  time. 

That  some  larvae  escaped  is  proved  by  the  fact  that  at  Long  Branch 
Beach  I  found  the  beetle  very  common  in  midsummer.  Near  Philadel- 
phia, 1  am  informed,  the  beetle  has  been  very  rarely  seen  this  year. 

Mr.  Howard  mentioned  a  similar  attack  in  Lancaster  County,  Pa., 
and  stated  that  Professor  Riley  had  recently  received  a  larva  indistin- 
guishable from  this  which  had  been  found  feeding  on  timothy. 

Mr.  Woodworth  said  that  he  had  in  Arkansas  observed  three  epi- 
demics among  insects  which  seemed  to  stamp  out  the  infested  species 
almost  entirely.  On  one  occasion  the  tomato  worm  was  utterly  exter- 
minated. 
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Mr.  Fletcher  asked  whether  Phytonomus  nigrirostris  had  been  ob- 
served as  injurious  to  clover.  He  had  often  taken  the  larva  feeding  on 
clover  in  dilierent  parts  of  Canada,  and  in  one  instance,  as  recorded  in 
his  report  for  1884,  it  was  injuriously  abundant  in  New  Brunswick. 

Mr.  Smith  replied  that  it  is  also  not  uncommon  on  clover  in  New  Jer- 
sey, but  did  not  do  damage  enough  to  attract  attention. 

Mr.  Gillette  said  that  he  had  found  a  small  yellow  caterpillar  in  con- 
siderable numbers  on  clover,  feeding  at  the  base  of  leaves,  in  Septem- 
ber, at  Ames,  and  asked  whether  any  one  else  had  noticed  it. 

Mr.  Smith  said  that  he  had  been  experimenting  for  some  time  with 
preservative  media,  looking  to  some  substance  which  should  preserve 
greens,  and  general  form  better  than  alcohol.  He  had  best  success  with 
acetic  acid.  The  histological  action  of  this  is  to  swell  the  cell  and 
nucleus,  and  insects  preserved  in  this,  extended  limbs,  antennae,  and 
mouth  parts,  and  left  them  in  excellent  condition  for  examination.  In 
some  cases  it  distorted  by  extending  insects  preserved  in  it.  It  does 
not  dissolve  chlorophyll,  but  does  not  prevent  bleaching  to  some  ex- 
tent at  least.  Eeds  do  not  do  so  well.  Mixed  with  alcohol  in  equal 
parts  it  preserves  form  perfectly,  and  in  general  color  also  much  better 
than  alcohol  alone.  He  has  found  this  the  most  satisfactory  medium 
thus  far  used. 

Mr.  Howard  asked  how  long  specimens  had  been  so  preserved  and 
how  many  times  the  liquid  had  been  changed. 

Mr.  Smith  replied  that  he  had  none  longer  than  six  months,  and  that 
there  had  been  no  change  of  liquid.  He  found  this  especially  useful 
for  aphides,  the  form  of  which  it  preserved  perfectly. 

Mr.  Woodworth  gave  as  the  best  preservative  process  killing  in 
water  at  90°  centigrade,  leaving  from  one  to  five  minutes.  Then  put 
into  alcohol,  35  per  cent,  one  to  two  hours,  50  per  cent,  from  six  to 
eight  hours,  75  per  cent,  for  twenty-four  hours  or  more,  and  then  to  ab- 
solute alcohol.  This  would  usually  preserve  perfectly,  and  was  a  recog- 
nized process  for  hardening  and  preserving  for  histological  purposes. 

Mr.  Fletcher  asked  whether,  in  the  case  of  large  Sphingid  larvae, 
there  should  be  any  puncturing  of  the  epidermis  to  facilitate  penetra- 
tion by  the  preservative  media. 

Mr.  Woodworth  replied  that  a  certain  amount  of  discretion  and  judg- 
ment must  be  exercised,  but  that  puncturing  was  not  often  necessary. 

Mr.  Fletcher  said  that  he  had  taken  a  lot  of  8.  chersis  larvae  on  ash. 
They  varied  remarkably  in  color  and  maculation  and  were  blotched  and 
spotted  in  various  ways.  He  had  a  fine  series  of  about  forty  specimens^ 
all  different,  but  that  all  at  the  top  of  the  jar  were  much  discolored. 
They  were  all  right  at  the  bottom,  but  at  the  top  they  became  black  and 
discolored.  He  thinks  that  discoloration  is  frequently  due  to  decay  of 
the  central  portions  of  large  larvae. 

Mr.  Forbes  said  that  they  use  the  method  described  by  Mr.  Wood- 
worth  in  the  laboratory,  and  that  they  have  some  very  fine  specimens. 
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It  does  not  preserve  greeus,  but  the  browus  are  preserved  and  the 
markings  are  well  brought  out. 

Mr.  Marten  said  that  hot  alcohol  is  equally  good  for  all  but  green 
larvse,  and  that  the  boiling  water  is  not  a  necessity.  They  have  some 
very  tine  specimens  preserved  in  this  way. 

Mr.  Forbes  read  the  following : 

A  SUMMARY  HISTORY  OF  THE  CORN  ROOT  APHIS. 

By  S.  A.  Forbes. 

The  points  of  special  interest  in  the  history  of  the  corn-root  louse  are 
the  time  and  place  of  oviposition,  the  stage  and  place  of  hibernation, 
the  relations  of  the  root  louse  to  the  leaf  louse  of  corn,  the  alternative 
food  plants  of  each,  and  the  relations  of  the  root  lice  to  ants.  The  ac- 
count here  given  is  based  upon  observations  and  experiments  made  by 
myself  and  my  assistants  at  the  office,  beginning  with  the  year  1883. 
The  facts  concerning  oviposition  were  ascertained  by  simple  observation 
of  the  oviparous  female  in  the  field  and  in  the  laboratory.  The  method 
of  hibernation  was  ascertained  by  field  observations  late  in  fall  and  early 
in  spring.  The  statements  made  concerning  food  plants  other  than 
corn  depend  in  part  upon  collections  of  the  corn-root  louse  made  on 
various  plants  (the  identity  of  the  species  being  verified  in  each  case 
by  successful  maintenance  and  propagation  on  corn),  and  in  part  by  the 
incidental  transfer  of  corn  lice  to  other  vegetation  in  our  breeding 
cages. 

The  relations  of  the  root  lice  to  ants  have  been  made  out  by  very 
many  and  careful  explorations  of  formicaries  in  the  field,  by  watching  the 
operations  of  ants  among  the  lice,  by  laboratory  experiments  with  artifi- 
cial formicaries,  and  by  various  indoor  experiments  with  ants  deprived 
of  lice,  with  lice  deprived  of  ants,  and  the  like. 

The  connection  between  root  and  aerial  forms  has  been  studied  by 
means  of  field  observations  intended  to  trace  the  first  origin  of  the 
latter  in  summer  and  their  fate  in  autumn  ;  and  especially  by  oft-repeated 
breeding  experiments  with  corn  inclosed  under  cloth  covered  frames. 
In  our  latest  experiments  of  this  sort,  the  cloth  inclosures  were  very 
large,  to  prevent  the  possible  introduction  of  the  leaf  louse  by  the 
females'  producing  young  upon  the  cloth  where  the  corn  leaves  touched  it. 
The  earth  within  these  inclosures  was  thoroughly  disinfected,  and 
planted  to  corn  in  the  spring,  and  colonies  of  ants  were  started  here 
and  kept  continuously  supplied  with  corn-root  lice  throughout  the 
season,  the  object  being  to  ascertain  whether  the  evolution  of  the  aerial 
louse  would  occur  under  these  strict  conditions.  We  have  also  re- 
peatedly tried  the  direct  transfer  of  root  lice  of  various  generations  to 
the  corn  leaf,  inclosed  in  a  way  to  preclude  outside  interference. 

The  principal  facts  arrived  at  can  be  most  conveniently  given  in  the 
form  of  a  biographical  narrative  extending  through  the  year. 
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The  root  louse  hibernates  as  an  egg  in  the  earth,  and,  as  far  as  known, 
only  in  the  nests  of  ants  of  a  species  identified  for  me  by  August  Forel  as 
Lasius  brunneus,  var.  alienus.  This  ant  is  host  and  constant  companion 
of  the  root  louse  throughout  the  year.  It  is  equally  devoted,  however, 
to  the  common  grass-root  louse  {Schizoneura  corni,  by  Osborn's  deter- 
minatiou).  The  formicaries  containing  the  corn-louse  eggs  are  most 
frequently  to  be  found  in  old  hills  of  corn,  late  in  autumn  or  in  early 
spring,  at  a  time  when  the  ants  are  torpid  within  the  earth,  and  when, 
consequently,  their  mining  operations  do  not  betray  their  presence. 
They  should  be  sought  by  digging  or  plovn  ing  up  the  corn  stubble  in 
the  field,  when,  if  ants  be  found,  a  thorough  search  of  the  burrows  will 
commonly  show  the  aphis  eggs,  piled  together  in  larger  or  smaller 
quantities,  the  depth  below  the  surface  varying  according  to  the  sea- 
son, and  even  the  time  of  day.  We  have  found  them  at  a  depth  of  6 
or  7  inches,  and,  again,  scarcely  more  than  half  an  inch  below  the 
surface.  In  spring  especially,  when  hatching  time  draws  near,  the  ants 
convey  the  eggs  to  the  upper  galleries  of  their  nests  during  the  heat  of 
the  day  (particularly  if  the  weather  be  fine),  but  withdraw  them  for 
the  night  and  during  cold  wet  days. 

The  ants  themselves  pass  the  winter  as  adult  workers,  and  as  larvae  in 
various  stages  from  the  minute  young  to  those  nearly  full  grown.  The 
time  of  hatching  of  the  plant-louse  eggs  varies,  of  course,  with  the  sea- 
son, ranging,  according  to  our  observations,  from  the  10th  to  the  30th 
of  April.  The  commencement  of  the  hatching  season  is  fairly  well  in- 
dicated by  the  opening  of  the  radical  leaves  of  the  common  smartweed 
or  heartweed  {Polygonum  persicariuni)  in  the  fields.  The  greater  part  of 
the  eggs  are  commonly  hatched  a  week  or  ten  days  before  corn  planting 
is  fairly  under  way. 

The  aphids  of  the  first  generation,  that  hatching  from  the  eggs,  are, 
of  course,  wingless,  oviparous  females — the  form  commonly  known  as 
the  stem-mother,  or,  by  Lichtenstein's  system,  as  the  Pseudogyne  fun- 
datrix.  This  generation  is  readily  distinguished  by  characters  of  form 
and  color  from  all  that  follow.  Hatching  commonly  before  the  corn  ap- 
pears it  is  dependent  at  first  in  our  region  almost  wholly  upon  young 
plants  of  Polygonum.  The  roots  of  these  are  laid  bare  by  the  burrows 
of  the  ants,  and  upon  these  roots  within  their  narrow  tunnels  the  lice  will 
usually  be  found  thickly  clustered.  Later,  if  the  field  be  not  planted 
to  corn,  our  common  species  of  Setaria  divides  the  attention  of  the  lice, 
offering,  in  fact,  for  a  little  time,  a  more  succulent  herbage  than  the 
rapidly  growing  smartweed. 

The  second  generation  begins  to  appear  about  the  10th  of  May,  and, 
by  the  20th  of  that  month  may  be  itself  mature.  Many  of  this  genera- 
tion are  winged,  and  others  certainly  wingless,  as  careful  breeding  ex- 
periments upon  isolated  individuals  have  proven  again  and  again.  Our 
earliest  observation  of  the  winged  form  of  the  root  louse  was  dated  May 
13.     This  generation — the  Pseudogyne  emigrans  of  Lichtenstein — may 
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live  at  first  like  the  other  upon  Polygonum  and  Setaria,  but  is  most  com- 
monly transferred  to  corn,  either  in  the  same  field  or  by  flying  to  a  dis- 
tance. It  is  beyond  all  possible  question  a  fact  that  the  ants  burrow  the 
hills  of  corn  industriously  in  advance  of  the  appearance  of  these  lice, 
and  when  they  themselves  have  none  in  their  possession  with  which  to 
stock  their  burrows.  That  they  will  eagerly  seize  and  convey  to  their 
cornfield  formicaries  root  lice  exposed  to  them  we  have  repeatedly  dem- 
onstrated by  experiment.  They  seem,  however,  to  be  not  wholly  depend- 
ent upon  this  louse  for  food,  since  in  the  early  spring,  before  the  root  lice 
inake  their  start,  the  Lasius  often  captures  small  larvae  and  various 
soft-bodied  insects,  which  it  kills  and  carries  to  its  nest. 

The  third  generation  may  appear  from  May  15  to  20.  It  is  more  gen- 
erally winged  than  the  second,  so  far  as  is  indicated  by  our  rather  scanty 
observation. 

The  fourth  and  fifth  generations  were  brought  out  late  in  May  and 
early  in  June  in  the  single  experiment  which  we  carried  to  that  length, 
but  the  subsequent  history  of  the  louse  has  not  been  followed  through 
the  season  in  detail.  It  is  only  certain  that  successive  broods  appear 
throughout  the  summer  until  fall,  breeding  continuously  upon  the  roots, 
and  both  winged  and  wingless  viviparous  females  occur  in  variable  pro- 
portions, seemingly  determined  in  part  by  the  condition  of  the  plant 
upon  which  they  feed,  the  winged  lice  being  rapidly  evolved  as  the  corn 
plant  suffers  from  the  attack.  The  midsummer  generations  become, 
consequently,  widely  scattered,  and  the  lice  may  almost  disappear  in 
fields  where  earlier  in  the  season  they  were  excessively  abundant.  Colo- 
nies started  in  old  cornfields  which  have  been  planted  to  some  other 
crop  thus  abaudon  them,  after  living  for  a  time  on  smartweed,  pigeon 
grass,  and  the  like,  and  resort  to  the  growing  corn ;  but  in  midsummer 
the  roots  of  many  other  plants  become  infested — purslane,  Panicum, 
Setaria,  and  possibly  squash,  although  our  attempts  to  breed  on  corn 
root  lice  from  this  last  plant  were  quite  unsuccessful. 

Even  ragweed  will  support  these  lice  at  least  temporarily,  as  we 
proved  in  1889  by  transferring  half-grown  young  of  the  second  genera- 
tion from  smartweed  roots  to  ragweed,  where  they  lived  and  fed  until 
they  acquired  wings,  five  days  later.  In  autumn  we  have  found  the 
last  viviparous  generation  and  the  oviparous  female  following,  on  purs- 
lane, dock  {Rumex  crispa),  fleabane  {Erigeron  canadense),  black  mustard, 
sorrel  (Oxalis  stricta),  and  the  common  plantain  {Plantago  major),  not 
to  mention  two  other  plants  not  recognized  or  determined  at  the  time. 

The  bisexual  generation  of  root  lice  makes  its  appearance  in  corn- 
fields as  early  as  October  1,  and  continues  there  throughout  the  mouth, 
pairing  and  depositing  eggs.  Our  only  observation  of  the  sexes  m  cop- 
v,la  was  dated  October  21.  We  have  not  found  the  oviparous  female 
anywhere  in  the  earth  except  in  the  burrows  of  ants,  and  there,  doubt- 
less, the  eggs  are  laid.  Certainly  they  are  collected  at  that  season  in 
the  chambers  of  the  ants'  nests,  and  carried  through  the  winter  there 
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as  already  described.  The  assiduous  industry  with  which  the  worker 
ants  will  search  every  crack  and  cranny  of  old  corn  hills  in  spring  leads 
me  to  think,  however,  that  they  may  perhaps  find  there  scattered  plant 
louse  eggs,  lost  or  overlooked  in  autumn. 

The  ants,  in  the  meantime,  have  continued  their  development  in  their 
small  and  scattered  colonies,  the  larvae  beginning  to  pnpate  by  the  mid- 
dle of  May  and  the  sexes  emerging  early  in  August.  Just  when  and 
where  the  eggs  are  laid  by  the  fertilized  female  we  have  not  yet  deter- 
mined, but  specimens  of  this  sex  have  been  found  in  the  earth,  alive,  as 
late  as  Nov.  1,  and  the  continual  appearance  of  young  larvse  in  the 
home  nests  until  the  middle  of  the  following  summer  shows  that  eggs 
are  laid,  apparently  by  workers,  at  frequent  intervals  through  the  early 
part  of  the  season. 

The  life  history  of  the  aerial  corn  louse,  including  its  relation  to  the 
root  form,  has  proven  a  particularly  refractory  subject,  and  is  not  yet 
complete.  The  connection  of  this  form  and  the  root  louse  as  different 
stages  of  the  same  species  was  assumed  without  proof  by  the  early  ob- 
servers, and  has  not  yet  been  experimentally  demonstrated  ;  but,  on  the 
contrary,  a  great  number  of  attempts  at  demonstration  have  almost  com- 
pletely failed.  The  leaf  louse  has  never  been  certainly  brought  out  of 
the  root  form,  nor  has  the  root  louse  been  bred  from  the  aerial  form, 
and  the  evidence  of  a  connection  between  the  two  is  indirect  and  cir- 
cumstantial; while  the  proverbial  difficulty  of  proving  a  negative,  and 
the  fact  that  the  annual  origin  of  the  aerial  louse  and  the  method  of  its 
hibernation  are  both  unknown  make  a  present  conclusion  unwarranted. 

The  winged  root  louse  has  been  frequently  taken  on  the  leaves  of 
corn  during  the  month  of  June — from  the  9th  to  the  24th  precisely — 
and  in  the  latter  instances  has  been  frequently  found  breeding  there  to 
some  small  extent ;  but  attempts  to  raise  these  young  on  corn  or  broom 
corn,  or  to  follow  them  in  the  field  to  the  adult  condition,  have  all  thus 
far  failed.  On  the  other  hand,  the  first  observed  appearances  of  the 
aerial  louse  (during  the  latter  part  of  July)  come  after  just  about  the 
interval  required  by  the  hypothesis  of  an  origin  from  the  winged  root 
form. 

The  aerial  aphis  grows  much  more  freely  on  sorghum  and  broom  corn — 
especially  the  former — than  on  maize  itself,  but  no  experiments  have  as 
yet  been  made  with  the  transfer  of  the  corn  root  louse  to  the  leaves  of 
either  of  these  plants. 

In  our  large  cloth-covered  breeding  cages  inclosing  corn  abundantly 
stocked  with  root  lice  and  ants,  we  have  occasionally  got  an  appearance 
and  temporary  continuance  of  the  root  form  on  the  stalks  or  leaves, 
running  up  to  a  week  with  the  usual  production  of  young,  and  in  two 
instances,  out  of  about  thirty  experiments  tried,  aerial  lice  appeared 
later  on  the  corn  plants  thus  inclosed.  A  possible  source  of  error  ap- 
peared, however,  in  the  fact  that  where  the  leaves  of  the  growing  corn 
pressed  against  the  cheesecloth  covering,  winged  viviparous  aerial  lice 
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were  seen  crawling  about  outside,  where  their  young  might  easily  have 
passed  through  the  meshes  of  the  cloth  and  reached  the  plant  within. 
This  year,  with  a  very  large  cage  covering  four  planted  hills  thoroughly 
stocked  with  root  lice  there  has  not  been  a  trace  of  the  aerial  louse ;  and 
all  attempts  to  evolve  it  by  directly  transferring  the  root  louse  to  the 
leaves  have  failed. 

Passing  now  to  the  other  end  of  the  season,  we  find  that  the  aerial 
lice  continue  to  breed  generation  after  generation  of  both  winged  and 
wingless  viviparous  females  until  the  autumnal  cold  and  the  perishing 
of  their  food  plants  destroy  them  en  masse,  leaviug  behind  no  trace  or 
remnant  of  a  hibernating  brood,  nor  evolving,  so  far  as  we  have  been 
able  to  discover,  any  oviparous  generation.  These  aerial  lice  pass  rap- 
idly and  freely  from  plant  to  plant  in  the  fall,  concentrating  thus  on  the 
latest  remnants  of  green  vegetation  about  the  corn,  and  spreading 
likewise  to  the  perennial  grasses  around  the  borders  of  the  field.  We 
have  dissected  them  by  the  hundred  at  this  season,  finding  only  fe- 
males and  these  all  viviparous,  and  have  bred  them  in  warm  breeding 
rooms  throughout  the  winter,  no  less  than  nine  generatians  in  succes- 
sion occurring  between  October  7  and  the  8th  of  March.  In  all  these 
winter  generations  no  trace  of  oviparous  females  occurred,  and  no  va- 
riation of  temperature  or  exposure  made  any  appreciable  change  in  the 
form  or  habit  of  the  louse. 

The  aerial  louse  is  extremely  like  the  apple  louse  (Aj)/iis  mali),  and  its 
general  disappearance  in  autumn  from  the  corn  at  a  time  when  this 
last  species  is  laying  its  eggs  freely  on  the  apple  twigs,  led  us  to  test 
the  hypothesis  of  a  migration  between  these  plants.  These  experi- 
ments, persistently  repeated,  were,  however,  quite  without  result.  The 
corn  lice  inclosed  in  autumn  under  bell  jars  with  fresh  apple  twigs 
neither  bred  nor  fed  upon  them,  and  invariably  perished.  Similar  ex- 
periments have  not  been  made,  however,  with  either  grass  or  wheat,  al- 
though the  aerial  louse  has  been  found  in  fall  upon  both.  Besides  a 
repetition  of  these  and  similar  experiments,  the  most  promising  still 
to  be  made  are  those  for  the  transfer  of  successive  generations  of  the 
winged  root  lice  in  June  and  July  to  the  leaves  and  springing  tassels 
of  corn  and  sorghum. 

As  long  as  the  connection  between  root  and  aerial  forms  remains  in 
doubt,  all  economic  discussion  must  be  of  a  provisional  and  tentative 
character.  Some  observations  and  experiments  on  the  root  louse  are, 
however,  worth  reporting. 

In  the  first  place,  a  long  list  of  observations  in  the  field  in  early 
spring  unite  in  showing  that  the  corn-root  aphis  takes  its  start  only  in 
fields  where  it  occurred  the  year  before,  and  that  such  fields  are,  as  a 
rule,  most  likely  to  suffer  severely  from  the  attack.  The  early  evolu- 
tion of  a  partly  winged  brood  provides,  however,  for  so  general  a  dis- 
persal that  the  expedient  of  rotation  of  crops  can  have  only  a  second- 
ary value. 
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Secondly,  the  fact  that  the  plant-louse  eggs  hatch,  as  a  rule,  some 
days  in  advance  of  the  growth  of  corn  in  the  fields  (usually  a  week  or 
more  before  corn  planting),  and  that  in  the  meantime  the  licearedepend- 
eut  on  young  weeds  in  the  earth,  gave  the  hint  for  some  starvation 
experiments  tried  in  two  successive  years.  From  these  we  learned  that 
young  lice  just  hatched  will  perish  within  five  days  if  deprived  of  food, 
whether  attended  by  ants  or  not.  It  seems  possible,  consequently, 
that  their  numbers  might  be  greatly  diminished  in  early  spring  by  such 
a  thorough  stirring  of  the  soil  with  disk  harrows  or  other  similar  ap- 
paratus, as  would  keep  down  the  sprouting  herbage  in  the  cornfield. 
Any  treatment  of  the  field  the  preceding  summer  or  fall  which  should 
diminish  the  number  of  seeds  of  pigeon  grass  or  smartweed  maturing 
in  the  corn  would  diminish  likewise  the  chances  of  survival  of  young 
root  lice  the  following  year.  I  am  told  that  these  conditions  are  agri- 
culturally manageable,  and  have  arranged  for  field  experiments  to  test 
these  methods. 

A  simpler  and  perhaps  more  promising  expedient  is  based  upon  the 
care  of  the  eggs  of  the  common  small  brown  ant,  so  frequently  referred 
to.  The  attention  which  these  eggs  receive  both  in  winter  and  spring 
makes  it  seem  likely  that  the  care  of  the  ants  is  essential,  and  as  these 
insects  become  torpid  early,  rarely  working  beyond  November  1,  it 
seems  quite  likely  that  late  fall  plowing  of  fields  infested  by  them  and 
their  guests,  the  root  lice,  to  be  followed  possibly  by  harrowing,  would  so 
break  up  their  homes  and  scatter  their  treasures  as  to  make  it  impos- 
sible for  the  ants  to  reestablish  themselves  or  to  collect  the  plant-louse 
eggs  again.  This  supposition  we  shall  presently  test  by  treating  in  this 
manner  a  strip  of  land  through  an  infested  field  and  watching  develop- 
ments nexl  spring. 

In  conclusion,  I  ought  to  say  that  in  reporting  these  results  I  am  act- 
ing only  as  the  spokesman  of  the  office,  and  that  the  main  credit  for  the 
work  done  and  much  of  that  for  the  selection  of  methods  and  the  de- 
vising of  expedients  should  be  distributed  among  Messrs.  Garman, 
Weed,  Hart,  Marten,  and  Mally,  all  of  whom,  while  acting  as  my 
assistants,  have  made  important  contributions  to  this  subject. 

NOVEMBER  13— AFTERNOON  MEETING. 

Eighteen  persons  present.    Dr.  Riley  in  the  chair. 

The  discussion  on  Mr.  Forbes's  paper  was  announced  as  in  order. 

Mr.  Howard  asked  whether  Mr.  Forbes  considered  the  apple- louse 
experiment  a  satisfactory^  piece  of  work. 

Mr.  Forbes  thought  it  satisfactory  as  far  as  it  goes,  but  hesitated  to 
say  that  the  negative  was  actually  proven.  Still  the  experiments  were 
many  times  repeated,  in  doors  and  out,  for  two  years. 

Mr.  Fletcher  asked  about  the  habits  of  the  different  broods  of  lice, 
and  asked  Mr.  Riley  whether  the  hop-inhabiting  forms  of  Phorodon 
humuU,  for  instance,  would  live  upon  plum,  if  placed  there  artificially. 
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Mr.  Riley  said  that  experience  showed  that  none  of  the  generations 
on  hop  would  live  on  plum,  except  the  winged  female  destined  to  mi- 
grate to  plum.  He  thought  that  we  often  can  not  do  artificially  what 
nature  does  in  her  own  time  and  in  her  own  way.  That  sometimes  a 
species  can  not  or  will  not  colonize  on  another  plant,  to  which  it  takes 
readily  at  another  season.  He  thought  that  many  of  the  species  have 
an  underground  form  during  the  summer,  and  that  these  forms  in  the 
same  genus  resemble  each  other  very  closely,  much  more  than  do  the 
normal  aerial  types.  Conclusions  based  upon  comparisons  merely  are 
often  unreliable.  Were  the  experiments  on  the  root  forms  so  made  that 
there  was  no  danger  of  a  mistake  ! 

Mr.  Forbes  thought  there  was  no  chance  of  a  mistake.  They  always 
bred  these  root  forms  upon  corn,  and  so  brought  the  biological  method  to 
bear,  to  supplement  the  systematic  result.  Often  in  the  fall,  where  the 
root  louse  was  on  purslane,  it  would  leave  the  roots  and  get  upon  the 
stem,  which  they  covered  thickly. 

Mr.  Riley  said  there  was  nothing  more  baffling  than  the  study  of 
these  insects.  That  from  the  same  parthenogenetic  female  may  come 
divergent  forms  resulting  in  either  apterous  parthenogenetic  individuals 
like  the  immediate  i^arent,  or  in  winged  or  wingless  sexuparaj,  and  we 
often  fail  where  we  try  to  treat  them  just  alike.  Species  vary  in  color 
and  in  characters,  according  to  season  or  food  plant,  and  comparisons  and 
descriptions  that  take  no  account  of  these  changes  are  of  little  value. 

Mr.  Forbes  said  the  hypothesis  that  the  apple  and  corn  louse  were 
forms  of  one  species  was  a  very  alluring  one,  owing  to  the  fact  that  the 
one  seemed  to  disappear  when  the  other  arrived.  The  two  species  also 
very  closely  resemble  each  other,  except  in  the  poriforous  system  of  the 
antenna. 

Mr.  Riley  said  that  the  apple  louse  (jnali)  has  a  summer  form  on  the 
roots  of  grasses,  and  is  found  also  on  wheat  in  autumn. 

Mr.  Forbes  thought  it  would  be  through  the  leaf  lice  or  aerial  forms 
that  the  apple  and  corn  lice  would  be  connected,  if  at  all. 

Mr.  Riley  thought  it  would  be  more  likely,  from  analogy,  through  the 
root  forms. 

Mr.  Forbes  presented  a  paper  entitled : 

ON  THE  LIFE  HISTORY  OF  THE  WHITE  GRUBS. 

By  S.  A.  Forbes. 

Although  there  is  a  very  great  and  steadily  growing  loss  to  the  agri- 
culture of  this  State  (and  doubtless  in  many  others)  due  to  the  white 
grubs  or  "  grub  worms,"  there  is  among  both  farmers  and  entomologists 
a  curious  lack  of  self-consistent  and  trustworthy  information  concern- 
ing their  life  histories.  In  fact,  some  studies  of  their  transformations 
begun  by  me  in  1886  have  led  to  the  discovery  that  the  biography 
of  these  insects  most  generally  current  in  entomological  literature  is 
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erroneous  and  misleading  in  some  important  particulars,  and  that  agri- 
cultural practices  based  on  this  inaccurate  biography  must  be  largely 
without  beneficial  effect. 

If  I  were  to  say  that  the  white  grub  lives  for  three  years  in  the  earth, 
counting  from  the  May  or  June  when  the  eggs  are  laid ;  that  the  grub 
or  larva  gets  its  growth  in  its  third  autumn,  hibernates  in  the  earth 
without  transforming,  pupates  in  the  third  spring  of  its  life,  and  pres- 
ently emerges  as  an  adult,  I  should  repeat  in  substance  what  has  been 
many  times  said  before,  and  my  statement  would  probably  pass  even 
now  without  serious  challenge.  But  this  account  would  be  quite  in- 
accurate, at  least  as  to  the  period  of  maturity  and  the  time  of  trans- 
formation of  the  great  mass  of  our  white  grubs,  and  might  lead  to  un- 
fortunate practical  mistakes. 

In  fact,  all  the  species  of  Lachnosterna  which  I  have  observ^ed  (to 
which  genus  the  great  majority  of  these  grubs  belong)  get  their  full 
growth  in  spring  and  early  summer,  pupate  in  summer  and  early  au- 
tumn, change  in  the  earth  to  the  adult  beetle  in  fall,  and  hibernate  there 
in  that  stage  without  escaping,  finally  crawling  out  of  the  earth  for 
their  brief  life  as  "  June  beetles  "  in  May  or  June,  or  rarely  in  July. 

One  practical  bearing  of  this  difference  in  history  is  easily  seen.  If 
the  first  account  were  correct,  ground  which  contained  full  grown,  act- 
ive, and  destructive  grubs  in  l^ite  summer  and  fall  might  always  be 
safely  planted,  so  far  as  the  grubs  were  concerned,  to  corn  or  potatoes 
or  any  other  of  the  numerous  crops  subject  to  their  attack,  since  by 
spring  the  insects  would  be  too  far  advanced  towards  pupation  to  do 
any  further  injury ;  but  in  fact  this  is  far  from  being  the  case,  for  a 
grub  active  in  fall  will  also,  if  nothing  interferes  with  it,  be  destructive 
in  spring  and  well  on  towards  or  into  the  summer,  and  will  thus  have 
time  the  following  year,  before  reaching  the  term  of  its  larval  life,  to 
completely  destroy  either  corn  or  small  grain. 

Furthermore,  if  the  first  account  were  correct,  a  farmer  who  finds  his 
crop  destroyed  by  full-grown  grubs  in  spring  need  not  hope  to  raise 
anything  not  grub  proof  on  that  ground  that  year;  while  the  truth  is 
that  he  may  expect  to  see  his  field  practically  deserted  by  his  enemies 
by  July  or  even  by  late  June,  and  may  consequently  plant  some  time 
previous  to  that  without  fear  of  harm. 

The  current  and  most  authoritative  statements  of  the  life  history  of 
the  white  grubs  are  incomplete  and  more  or  less  contradictory. 

Dr.  Harris  says  that  "the  habits  and  transformations  of  the  common 
cockchafer  of  Europe  have  been  carefully  observed,  and  will  serve  to 
exemplify  those  of  the  other  insects  of  this  family,  which,  as  far  as  they 
are  known,  seem  to  be  nearly  the  same,"  and  continues  with  a  compiled 
account  of  the  history  of  the  European  species  *  to  the  effect  that  the 

'Several  standard  European  authorities  give  quite  a  different  account  of  the  trans- 
formations of  the  European  cockchafer  from  that  quoted  by  Harris.  Ratzeburg, 
Maurice  Girard,  and  Taschenberg  give  for  it  a  life  history  essentially  like  that  of 
Xiachuosterna,  as  here  established. 
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larva  gets  its  growth  at  the  close  of  its  last  summer,  penetrates  about 
2  feet  into  the  earth,  remains  a  pupa  there  until  February,  at  which  time 
it  transforms  to  the  beetle,  and  three  months  afterwards  emerges  to  the 
light.*  Referring  to  one  of  our  most  common  species,  now  known  as 
Laclmosterna  fmca,  he  further  says:t  "  In  the  course  of  the  spring  these 
beetles  are  often  thrown  from  the  earth  by  the  spade  and  plow  in  vari- 
ous states  of  maturity,  some  being  soft  aud  nearly  white,  their  supera- 
bundant juices  not  having  evaporated,  while  others  exhibit  the  true 
color  and  texture  of  the  perfect  insect." 

■  In  a  long  account  of  the  same  species.  Dr.  Fitch  remarks  |  that "  early 
in  spring,  in  spading  or  plowing  the  ground,  these  beetles  are  frequently 
exhumed,  or  sometimes  in  turning  over  a  large  stone  one  of  them  will 
be  found  beneath,  lying  in  a  smooth  cavity  or  little  round  hollow  in  the 
dirt,  like  a  chicken  in  its  shell.  This  cavity  or  cell  is  formed  by  the 
grub  the  preceding  autumn.  Turning  itself  around  aud  around,  it 
presses  upo  n  and  compacts  the  dirt  and  molds  it  into  this  cell  for  its 
winter  residence ;  and  in  this  cell  it  changes  first  to  a  pupa,  in  which  the 
legs  and  wing-cases  of  the  insect  are  seen  in  their  rudimentary  state,  and 
afterwards  to  a  beetle,  such  as  we  have  above  described.  This  beetle 
lies  dormant  in  its  cell  until  the  warmth  of  the  incoming  summer  pene- 
trates the  ground  sufficiently  to  awaken  it  into  activity.  It  then  breaks 
from  its  prison  and  works  its  way  out  of  the  ground."  On  another  page 
he  adds,§  "  The  history  of  our  May  beetle  and  its  transformations  have 
never  been  fully  observed,  but  everything  known  respecting  it  concurs  to 
show  that  it  is  exactly  analogous  to  the  cockchafer,  or  May  bug  of  Europe 
[Polyphylla  melolontha,  Linn.),  and  occupies  the  place  of  that  species 
upon  tbis  continent." 

Mr.  Walsh,  the  first  State  entomologist  of  Illinois,  says  concerning 
the  "  white  grub  "II :  "It  lives  several  years  in  the  larva  state,  aud 
finally,  in  the  early  spring,  changes  into  a  dark  chestnut-colored  beetle." 

The  fullest  and  most  detailed  of  these  earlier  accounts,  is  that  given 
by  Dr.  Riley,  in  1869,  in  his  first  report  as  State  entomologist  of  Mis- 
souri (p.  157) : 

SooD  after  pairing,  the  female  beetle  creeps  into  theeartb,  especially  wherever  the 
«oil  is  loose  and  rough,  and  after  depositing  her  eggs,  to  the  number  of  forty  or  fifty, 
dies.  These  hatch  in  the  course  of  a  month,  and  the  grubs,  growing  slowly,  do  not 
attain  full  size  till  the  early  spring  of  the  third  year,  when  they  construct  an  ovoid 
chamber,  lined  with  a  gelatinous  fluid,  change  into  pupae,  and  sioon  afterwards  into 
beetles.  These  last  are  at;  first  white,  and  all  the  parts  soft,  as  in  the  pupa,  and  they 
frequently  remain  in  the  earth  for  weeks  at  a  time,  till  thoroughly  hardened,  and 
then,  on  some  favorable  night  in  May,  they  rise  in  swarms  and  fill  the  air. 

This  is  their  history,  though  it  is  very  probable,  as  with  the  European  cockchafer 

•Insects  Injurious  to  Vegetation, 'id  ed.  (1862),  pp.  27,28. 
t  Ibid,  p.  31. 

t  Third  Report  on  the  Noxious  and  Beneficial  Insects  of  New  York  (1859),  p.  53. 
$  Ibid.,  p.  55. 

11  Practical  Entomologist,  vol.  i  (1866),  p.  60. 
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(a  closely  allied  species),  that,  under  favorable  conditions,  some  of  the  grubs  become, 
pupae,  and  even  beetles,  the  fall  subsequent  to  their  second  spring;  but  growing 
torpid  on  approach  of  winter,  remain  in  this  state  in  the  earth,  and  do  not  quit  it 
any  sooner  than  those  transformed  in  spring.  On  this  hypothesis,  their  being  occa- 
sionally turned  up  in  the  fresh  beetle  state  at  fall  plowing,  becomes  intelligible. 

Dr.  Thomas  gives  no  life  history  of  the  grubs  in  his  Entomological 
Reports,  but  implies  the  transformation  to  the  imago  in  spring  in  the 
following  words:*  "In  April,  when  the  ground  is  being  plowed  or 
spaded,  often  hundreds  of  them  are  cast  out  already  in  the  perfect  state^ 
but  then  they  are  of  a  pale,  creamy  color;"  and  in  an  article  on  these  in- 
sects published  in  the  Farmer's  Review  of  Chicago,  for  1881,  he  expresses 
the  opinion  that  full-grown  larvae  destructive  that  fall  will  do  no  further 
harm,  but  will  transform  to  the  perfect  insect  the  following  spring. 

According  to  Mr.  Saunders,t  "  at  the  close  of  the  third  summer  they 
cease  feeding,  and  bury  themselves  sometimes  2  feet  deep  in  the  earth, 
and  there,  in  an  oval  cavity  formed  by  the  motions  of  the  larva  from 
side  to  side,  the  change  to  chrysalis  takes  place,  the  beetle  digging  its 
way  through  and  appearing  at  the  surface  in  due  season.  Sometimes 
the  transformation  to  the  beetle  state  takes  place  in  the  fall,  for  we 
have  several  times  found  fresh  specimens  at  this  season,  showing  by 
their  softness  that  they  had  but  lately  escaped  from  the  pupa  case. 
Such  perfect  insects  secrete  themselves  under  ground  during  winter^ 
and  appear  with  the  rest  of  their  troop  in  spring." 

My  own  contribution  to  this  history  of  error  was  made  in  1883  in  a 
brief  account  of  the  white  grubs  as  strawberry  insects.f  "  The  grubs 
hatch  in  the  course  of  a  month,  and,  growing  slowly,  do  not  commonly 
attain  full  size  until  the  early  spring  of  the  third  year,  when  they  con^ 
struct  an  ovoid  chamber  lined  with  a  gelatinous  fluid,  change  into  pupse, 
and  soon  after  into  beetles.  Occasionally,  however,  individuals  com- 
plete their  transformation  in  the  ground  in  autumn,  and  hibernate  in 
the  adult  condition,  without  leaving  their  pupal  cells,  until  the  follow- 
ing spring." 

General  accounts  of  the  life  history  of  the  white  grub  consistent  with 
the  conclusions  of  this  paper  have  been  published,  without  distinction 
of  species  or  other  particulars,  by  Mr.  David  L.  Bernard,  in  the  Patent 
Offlce  Report  for  1852,  and  by  Prof.  G.  H.  Perkins,  in  the  Second  Annual 
Report  of  the  Vermont  Experiment  Station  (1888).§ 

The  criticism  to  be  made  on  most  of  these  statements  is  substantially 
that  the  rule  has  been  regarded  as  the  exception  and  the  exception  as 
the  rule.    The  only  white  grubs  agriculturally  destructive  which  we 

*  Sixth  Report  State  Entomologist  of  Illinois  (1876),  p.  98. 

t  Report  of  the  Entomological  Society  of  Ontario,  1872,  p.  18. 

{Thirteenth  Report  State  Entomologist  of  Illinois,  p.  145. 

§  Prof.  John  B.  Smith  has  also  noted,  in  the  proceedings  of  the  U.  S.  National  Mu- 
seum for  1888  (p.  487),  the  occurrence  in  October,  1887,  of  imagos  of  Lachnosterna 
arcuata,  already  perfectly  colored  and  matured. 
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have  so  far  found  to  pupate  in  spring  belong  to  the  genus  Gyclocephala 
and,  I  need  not  say,  are  much  less  common  than  those  of  species  of 
Lachnosterna,  all  of  which,  so  far  as  I  know,  reach  the  imago  stage  in 
fall. 

The  following  are  the  observations  on  which  this  statement  is  based; 

(1)  White  grubs  obtained  from  a  timothy  meadow  at  Champaign, 
March  24,  1886,  had  formed  the  pupa  July  29,  and  September  17  were 
imagos  of  Lachnosterna  inversa,  in  the  earth  of  their  breeding  cage. 

(2)  Others  obtained  from  a  corn  field  at  Anna,  111.,  April  22,  1886, 
were  found  July  28  still  unchanged,  in  their  prepupal  earthen  cells,  at 
the  bottom  of  the  breeding  cage,  but  September  17  had  transformed  to 
the  pupa,  and  October  9  were  in  part  adult  beetles,  still  in  earth,  of 
L.  inipUeita,  the  remainder  continuing  as  pupae.  These  pupse  were 
placed  in  alcohol  for  specific  description. 

(3)  Grubs  obtained  from  plowed  corn-ground  April  27, 1886,  at  Urbana, 
111.,  and  kept  in  a  breeding  cage,  were  finally  examined  September  17, 
by  which  time  they  had  transformed  to  beetles  still  living  in  the  earth 
in  their  pupal  cells.    These  were  identified  as  L.  inversa. 

(4)  Grubs  collected  from  the  earth  in  a  corn  field  at  Champaign  May 
1,  1886,  kept  in  the  earth  in  a  breeding  cage  and  regularly  supplied 
with  food,  had  begun  to  pupate  June  28,  and  had  transformed  in  the 
earth  to  the  imago  of  L.  inversa  by  September  17. 

(5)  Specimens  collected  in  June,  1886,  from  the  university  lawn  at 
Champaign,  where  they  had  done  immense  damage  to  the  turf,  had 
pupated  in  part  by  July  28,  but  were  not  carried  through.  The  larvae 
are  indistinguishable  from  those  bred  to  inversa. 

(6)  Larvse  were  collected  at  Champaign  from  the  fields  at  intervals 
from  April  2  to  22,  1890,  and  placed  in  a  large  breeding  cage  with  earth 
and  food.  A  trench  was  dug  to  a  depth  of  IJ  feet,  inclosed  by  boards 
set  to  that  depth  in  the  earth  and  projecting  5  inches  above  it,  and  di- 
vided by  board  partitions  into  six  compartments — all  the  joints  being 
made  quite  insect-tight.  The  earth  at  the  bottom  of  this  trench  was 
pounded  very  hard,  and  the  whole  refilled.  A  lot  of  larvae  from  the 
above  collections  was  put  into  one  of  these  compartments  April  24,  the 
top  of  the  inclosure  being  then  covered  with  cheese  cloth,  and  April  29 
one  more  grub  was  added.  July  24  one  pupa  and  several  larvae  were 
found  in  the  cage;  September  5  adults  of  inversa,  rugosa,  and  hirticula, 
and  a  single  pupa  were  taken  from  the  earth  in  it ;  and,  finally,  Septem- 
ber 26,  when  the  compartment  was  cleaned  out,  three  more  examples 
of  adult  Mrticula  were  found. 

(7)  Another  selected  lot  of  the  same  grubs  were  placed,  April  24, 
in  another  compartment  of  this  trench,  and  to  these  a  single  larva  from 
a  corn  field  was  added  May  7.  N^othing  was  seen  of  this  lot  until  Sep- 
tember 7,  when  two  adults  of  L.  gibbosa  were  found  8  inches  below  the 
surface,  beneath  the  pounded  earth  bottom  of  the  cage. 
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(8)  April  28,  1890,  a  large  lot  of  grabs  was  collected  from  a  field  of 
growing  corn  3  miles  west  of  Champaign,  2  or  3  acres  of  which  had  been 
completely  destroyed.  The  next  day  ninety-three  of  these  grubs  were 
put  into  the  trench  cage.  This  lot  of  larvae  was  examined  May  31,  June 
23  (at  which  time  five  were  separated  for  more  frequent  observation)^ 
and  July  1  and  2,  the  larvte  all  continuing  active  until  the  latter  date, 
at  which  time  one  was  shortened  in  its  earthen  cell.  This  larva  was 
separately  watched,  and  found  dead,  as  a  pupa,  July  18.  July  15  and 
18,  no  puppe  had  appeared  in  either  of  the  other  lots,  but  July  24  two 
of  the  five,  separated  as  above,  had  pupated,  two  others  had  formed  their 
cells  and  shortened  up,  and  one  was  dead.  August  5,  these  were  all 
dead  without  further  change.  In  the  main  lot,  the  first  pupae  were 
found  July  25.  August  12,  larvae  and  pupae  were  seen,  but  no  imagos, 
and  September  4  the  cage  contained  several  dead  pupae  and  two  adults 
of  rugosa,  four  more  of  which  were  taken  out  September  26. 

(9)  In  a  compartment  of  the  breeding  trench,  just  described,  in 
which  no  grubs  were  put,  two  pupae  and  one  larva  "were  seen  July  24, 
(apparently  having  made  their  way  under  the  partition  from  a  cage 
adjoining,)  and  September  25,  two  of  these  were  beetles  of  L.  inversa^ 
and  one  was  a  pupa  of  the  same  species. 

(10)  Collections  made  September  15, 1890,  from  the  same  field  from 
which  the  larvae  were  taken  in  April  for  the  above  experiments,  were 
all  larvae  and  adults  (no  pupae  occurring),  the  latter  both  rugosa  and 
inversa. 

Generalizing  the  above  breeding-cage  experiments,  we  learn  that 
pupae  Lachnosterna  vnpUcita,  inversa^rugosa,  hirticula,  and  gibbosa  have 
been  found  by  us  in  the  earth  from  June  28  to  October  9,  but  not  earlier 
and  not  later ;  and  that  imagos  of  these  species  have  occurred  in  the 
same  experiments  from  September  5  (their  earliest  noted  appearance 
there)  to  October  9,  beyond  which  date  the  breeding-cage  work  was  not 
continued. 

The  dates  at  which  the  adults  of  Lachnosterna  have  been  observed 
by  us  in  the  earth  outside  bear  out  in  every  case  the  manifest  teaching 
of  these  breeding-cage  results.  X.  fusca  we  have  found  as  an  imago,  still 
in  its  pupal  cell,  August  11,  October  25,  ;N^ovember  28,  March  24  and 
28,  April  1,  2,  4,  5,  B,  9,  10,  11,  12,  14,  15,  16,  21,  23,  and  27,  and  May 
1.  L.fraterna,  Jane  6;  gibbosa,  August  11,  May  6  and  8;  hirticula^ 
August  12,  March  27,  April  5,  and  May  1 ;  ilicis,  only  April  12  ;  inversa^ 
October  28  and  March  27,  April  2,  4,  5,  8,  9,  12,  14,  15,  16,  20,  21,  and 
May  8;  rugosa,  September  15,  October  28,  March  24,  and  April  22  and 
23 ;  tristis,  March  28,  April  8,  12, 14,  16, 20,  and  May  1  and  16 ;  arcuata 
we  hav^e  taken  from  the  earth  only  December  4. 

Taking  into  account,  now,  the  fact  that  in  all  our  collections  of  these 
imagos,  extending  through  five  years,  not  a  single  pupa  was  discovered 
except  in  the  interval  between  June  28  and  October  9,  as  stated  above, 
we  see  that  all  the  observations  made  by  us  on  the  transformations  of 
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Lachnosterna  show  that  the  common  species  of  this  genus  pupate  and 
emerge  in  the  latter  half  of  the  growing  season,  as  adults  in  the  earth. 

The  genus  Cyclocephala,  on  the  other  hand,  has  the  other  habit,  if  we 
may  judge  from  our  own  observations  on  C.  immaculata,  made  in  1887, 
1888,  and  1890. 

For  example,  grubs  of  this  species  collected  in  grass  lands  at  Urbana, 
April,  1887,  had  all  emerged  as  adults  July  19 ;  others  collected  from 
cornfields  April  25,  1888,  had  pupated,  at  least  in  part,  June  20,  and 
afterwards  gave  the  imago — at  what  date  is  not  known. 

In  April,  1890,  grubs  were  collected  from  the  6th  to  the  29th,  all  of 
which  but  one  had  pupated  by  June  4,  and  all  had  emerged  July  19. 

A  dozen  of  the  imagos  of  this  collection  being  placed  in  a  breeding- 
cage  and  furnished  regularly  with  fresh  sods,  had  laid  pumerous  eggs 
among  the  grass  roots  July  2,  and  five  days  later  one  of  these  had 
hatched.  July  26  several  young  larvae  were  living  and  doing  well,  but 
by  August  10  all  had  died. 

Distinguishing  larval  characters,  at  least  of  genera  and  subdivisions 
of  genera,  are  to  be  found  in  the  last  segment  of  the  abdomen.  Cyclo- 
cephala may  be  told  at  a  glance  from  Lachnosterna  by  the  fact  that  its 
supra-anal  plate  is  very  much  larger  and  that  its  vent  is  a  transverse  slit, 
while  in  Lachnosterna  this  opens  beneath  a  triangular  flap,  making  a 
large  V-shaped  slit.  Larvae  of  the  latter  genus  may  be  subdivided  to  a 
considerable  extent,  although  not  always  as  to  species,  by  differences  in 
the  hairy  clothing  of  the  under  surface  of  the  last  segment,  in  front  of 
the  vent.  There  is  here  a  median  longitudinal  avenue  of  short  blunt 
spines  (lacking  in  Cyclocephala),  which  differ  constantly  in  respect  to 
the  size  of  the  spines,  their  number  and  distance  in  a  row,  their  direc- 
tion, and  the  distance  of  the  rows  from  each  other. 

There  are  also  differences  here  in  the  extent  and  density  of  the  coat 
of  bristle-like  hairs,  many  of  them  hooked  at  tip,  which  largely  clothe 
the  surface  on  each  side  of  these  median  rows.  By  these  means  my 
assistant,  Mr.  Hart,  whose  duty  it  has  been  to  assort  the  white  grubs 
collected  into  provisional  species  for  the  breeding  cages,  has  clearly 
discriminated  five  groups,  the  differences  in  which  appear  constant  at 
all  ages.  One  of  these  groups  was  subsequently  bred  to  both  hirticula 
and  rugosa,  one  to  inversa  and  one  to  gibhosa,  but  the  other  two  we  have 
not  yet  brought  to  the  adult.  The  form  from  which  we  have  obtained 
inversa  almost  certainly  represents  fusca  also,  as  it  is  much  the  com- 
monest grub,  and  this  is  the  commonest  imago  with  us ;  but,  curiously, 
fusca  has  not  yet  appeared  in  our  breeding  cages. 

Mr.  Smith  said  that  he  had  made  the  same  observations  relative  to 
the  transformations  of  the  white  grubs  in  fall  some  years  since  and 
published  it  in  his  Lachnosterna  paper  in  the  proceedings  of  the  U.  S. 
National  Museum.  It  was  also  announced  at  the  time  at  a  meeting  of 
the  Entomological  Society  of  Washington. 
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Mr.  Howard  stated  that  he  remembered  Mr.  Smith's  announcement 
and  the  general  expression  of  opinion  at  the  meeting  that  this  fall 
transformation  is  a  very  common  thing. 

Mr.  Forbes  admitted  that  the  matter  had  been  observed  before,  but 
that  it  seemed  to  have  been  considered  the  exception  rather  than  the 
rule. 

Mr.  Eiley  said  he  had  published  in  his  later  writings  that  fusca  com- 
monly transformed  in  autumn,  but  thinks  it  not  the  invariable  rule. 
He  has  also  bred  Cyclocephala  immaculata,  and  had  reached  the  same 
result  as  to  period  of  transformations  that  was  reached  by  Mr.  Forbes. 
He  had  tried  to  find  differences  between  the  larvse,  but  had  sought 
them  in  the  mouth  parts. 

Mr.  Forbes  had  examined  the  mouth  parts  until  he  was  nearly  dis- 
tracted. There  were  differences,  but  they  were  not  constant  and  he 
had  abandoned  that  line  of  research. 

Mr.  Hart  read  the  following  paper : 

THE  LIFE  HISTORY  OF  WIREWORMS. 

By  C.  A.  Hart. 
[Author's  abstract.] 

Mr.  0.  A.  Hart  then  read  a  paper  on  the  "  Life  History  and  Imma- 
ture Stages  of  Elateridte,"  the  material  for  which  was  drawn  from  the 
collections  and  notes  of  the  State  entomologist's  office.  Eight  species 
of  Melanotus  were  mentioned  as  occurring  in  these  Illinois  collections — 
most  of  them  tolerably  common — viz,  americanus,  infaustus^  pertinax, 
parumpunctatuSj  depressus,  cribulosus,  communis,  and  Jissilis.  Larvae  of 
Elateridte  are  divisible  into  about  three  principal  groups  according  to 
their  general  form  and  the  shape,  finish,  structure,  and  armature  of  the 
last  abdominal  segment.  Larval  characters  were  given  for  Alaus,  Car- 
diophorus,  Elater,  Drasterius,  Ludius,  Agriotes,  Melanotus,  Cory mbites, 
and  Asaphes.  Use  was  made  of  the  so-called  muscular  impressions  in 
separating  species  of  Melanotus,  among  which  communis,  Jissilis,  cribu- 
losus,  and  americanus  were  recognized  in  the  larva. 

A  larva,  doubtfully  identified  as  Lacon  rectangulus  was  found  injuri- 
ous to  corn,  as  were  also  those  bred  to  Agriotes  mancus  and  pubescens, 
and  Melanotus  communis,  Jissilis,  cribulosus,  and  infaustus. 

Biographical  memoranda  were  given  for  Ludius  attenuatus,  and  for 
the  species  of  Melanotus,  Agriotes,  and  Asaphes. 

This  paper  will  be  published  in  an  elaborated  form,  with  illustrations, 
in  the  bulletin  of  the  Illinois  State  Laboratory  of  I^atural  History. 

Mr.  Cook  said  he  planted  buckwheat  one  year  in  an  infested  field,  and 
it  was  not  injured  at  all ;  but  next  year  they  injured  theoats  planted  in 
the  same  field.    Evidently  one  year  will  not  suffice  to  starve  them  out. 
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Mr.  Gillette  thought  that  the  characters  of  the  anal  plates  relied 
upou  by  Mr.  Hart  should  be  figured  when  the  paper  is  published.  He 
has  found  wire- worms  predaceous  on  the  potato  stalk  weevil. 

Mr.  Bruner  had  taken  several  different  forms  of  wire-worms  out  of 
rotten  wood  at  West  Point,  Nebr.    He  has  also  found  them  killed  by 
the  white  grub  fungus,  Cordiceps. 
,  Mr." Fletcher  presented  the  following  : 

NOTES  UPON  INJURIOUS  INSECTS  OF  THE  YEAR  IN  CANADA. 

By  James  Fletcher. 
[Author's  abstract.] 

Cutworms  of  various  kinds  had  been  locally  abundant.  Agrotis  turris 
had  been  destructive  in  gardens  to  flowers  and  vegetables.  Hadena 
arctica  and  H.  devastatrix  had  injured  fall  wheat  and  grasses  in  the 
spring.  He  was  more  than  ever  in  favor  of  the  poisoned  trap  remedy 
for  cutworms.  The  caterpillar  of  Pieris  rapce  had  been  very  trouble- 
some but  was  easily  destroyed  with  pyrethrum  powder  diluted  with 
four  times  its  quantity  of  common  flour  or  slacked  lime.  Plutella  cru- 
ciferarum  had  also  done  much  harm  to  cabbages  in  the  northwest  ter- 
ritories and  in  British  Columbia.  This  had  been  much  more  difficult 
to  destroy  with  pyrethrum  than  the  last  named.  The  cabbage-root 
maggot  had  attacked  cabbages  severely ;  but  had  been  successfully 
destroyed  by  syringing  about  half  a  cupful  of  hellebore  tea  round  each 
root  and  then  hoeing  the  soil  well  up  round  the  stem.  He  had  made 
some  interesting  studies  of  the  Hessian  fly,  which  agreed  in  the  main 
with  those  published  by  Prof.  Forbes  in  a  recent  bulletin.  Spring 
wheat,  sown  in  the  end  of  April,  had  been  attacked  at  Ottawa  at  the 
root  in  the  same  way  as  wheat  is  injured  by  the  autumn  brood.  From 
these  same  wheat  plants  he  had  bred  the  Hessian  fly,  the  wheat-bulb 
worm,  and  Oscinis  variabilis.  Insects  injurious  to  fruit  trees  had  been 
represented  by  the  plum  curculio,  the  codling  moth,  the  leaf  roller  of 
the  apple,  and  the  cankerworm.  All  of  these  had  been  successfully 
treated  with  Paris  green. 

Some  observations  on  forest  insects  had  shown  him  that  the  large 
cerambycid  larvae  from  eggs  laid  early  in  the  season  produced  the  per- 
fect insects  the  next  year ;  but  those  laid  late  passed  two  years  before 
coming  to  maturity.  He  had  taken  a  female  of  Monohammus  eonfusor 
with  the  abdomen  filled  with  eggs  as  late  as  the  middle  of  September. 
The  attacks  of  Nematus  erichsonii  on  larches  in  the  Provinces  of  Quebec 
and  New  Brunswick  were  described. 

Mr.  Webster  asked  whether  Mr.  Fletcher  had  ever  seen  the  larva  of 
Agrotis  fennica  feeding  on  grains? 

Mr.  Fletcher  replied  that  it  feeds  primarily  on  clover:  but  when  oc- 
curring in  numbers  is  almost  omnivorous ;  asparagus  beds,  raspberries 
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and  strawberries  were  injured  by  it;  some  young  forest  trees  in  the 
nursery  had  the  terminal  buds  attacked. 

Mr.  Cook  said  the  larva  eats  everything.  It  becomes  fully  developed 
on  blue  grass  and  timothy;  he  does  not  know  positively  that  grain  was 
attacked  ;  all  garden  produce  was  eaten. 

Mr.  Smith  replied  to  Mr.  Fletcher's  query  as  to  the  best  method  of 
using  pyrethrum,  that  he  had  found  it  most  satisfactory  in  water. 

Mr.  Beckwith  had  used  it  very  successfully  with  lime. 

Mr.  Fletcher  asked  whether  the  powder  was  not  as  a  rule  better 
than  the  water  mixture.     He  had  found  it  so  in  his  experience. 

Mr.  Cook  had  found  the  water  mixture  of  pyrethrum  more  effective. 

Mr.  Gillette  said  that  he  had  found  the  dry  pyrethrum  much  more 
effective  than  the  water  mixtures,  especially  if  applied  in  the  cool  of 
the  day. 

Mr.  Summers  found  that  the  difficulty  with  the  water  mixtures  seemed 
to  be  in  making  them  stick ;  he  asked  whether  the  addition  of  soap 
would  make  them  adhere  better. 

Mr.  Fletcher  said  it  would  for  such  plants  as  threw  off  liquids  by 
reason  of  waxy  coatings  on«the  leaves,  etc. 

Mr.  Cook  asked  in  reference  to  traps  for  cutworms,  whether  Mr. 
Fletcher  still  makes  up  his  lures  in  bundles.  He  has  found  it  most 
satisfactory  to  put  alternate  layers  of  grass  and  poison  on  a  platform 
wagon,  and  then  pitch  it  off  with  a  fork. 

Mr.  Fletcher  said,  yes,  he  not  only  still  tied  it  up  in  bundles,  but  even 
went  to  the  trouble  of  putting  a  shingle  upon  it.  It  keeps  fresh  so  much 
longer  and  seems  to  be  more  attractive.  The  arsenic  acts  very  slowly, 
but  very  surely.  The  worms  will  burrow  out  of  sight  if  they  feel  them- 
selves sick,  and  the  bait  may  seem  to  have  done  no  good.  But  if  the 
earth  beneath  the  bundle  be  scraijed  away  the  worms  will  be  found  dead 
or  dying.  They  sometimes  wander  away  to  die ;  some  were  found  4  feet 
away  from  the  bundles,  the  Paris  green  being  distinctly  visible  in  the 
alimentary  canal.  He  described  how  he  checked  damage  in  a  turnip 
field  by  these  lures.  Three  quarts  were  gathered  next  day  from  a  few 
of  the  traps,  all  of  which  died  in  a  few  hours. 

Mr.  Cook  said  one  practice  is  to  spray  a  patch  of  clover  and  then  mow 
it.     He  uses  clover  very  largely. 

Mr.  Fletcher  said  clover  was  a  very  unsatisfactory  plant  for  him.  It 
is  often  not  possible  to  get  it  early  in  the  season  when  needed,  and  the 
poison  does  not  stick  so  well  as  it  does  to  other  plants.  He  always  rec- 
ommends succulent  plants,  but  is  careful  to  tell  the  farmers  that  they 
can  use  almost  any  weed  growing  around  fence  corners.  He  had  found 
pepper  grass  {Lepidium  mrginicum)  a  very  attractive  plant.  Lambs' 
quarters  {Ghenopodium  album)  is  also  greedily  eaten  by  cutworms,  but 
it  is  difficult  to  make  Paris  green  adhere  to  it.  For  such  plants  it  is 
necessary  to  rub  a  little  soap  in  the  water  before  mixing  it  with  the 
Paris  green  with  which  the  traps  are  to  be  poisoned. 
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Mr.  Cook  said  he  had  found  uiuUeiu  about  as  attractive  as  could  be 
for  cutworms  ;  they  will  take  it  in  preference  to  anything  else. 

Mr.  Beckwith  asked  about  the  pupating  habit  of  the  cankerworm. 
He  has  seen  the  statement  that  they  pupate  in  a  cocoon  ;  the  specimens 
bred  by  him  all  formed  naked  pupae. 

Mr.  Riley  said  it  depends  on  the  species  of  cankerworm.  Paleacrita 
vernata,  if  he  recollects  aright,  has  no  cocoon,  or  a  very  fragile  one ;  but 
the  autumnal  species  {Anisopteryx  pometeria)  has  quite  a  tough  cocoon. 
For  the  former,  fall  plowing  is  a  good  remedy. 

Mr.  Harvey  confirmed  the  statement  that  the  fall  species  forms  a 
cocoon,  and  stated  that  it  is  rather  a  thin  covering  of  silk  covered  with 
grains  of  sand  or  earth.  In  this  connection  he  remembered  that  some 
of  the  orchardists  in  his  State  claim  that  they  prevent  injury  from  the 
borers  by  rubbing  the  base  of  the  tree  with  the  hand. 

Mr.  Smith  said  that  in  his  experience  S.  Candida  is  by  no  means  con- 
fined to  the  base  of  the  trees.  He  finds  them  in  all  parts  of  the  trunk 
of  quince,  entering  apparently  from  some  distance  above  ground. 

Mr.  Riley  thought  they  very  rarely  oviposit  much  above  the  base, 
though  when  they  get  into  the  trunk  they  often  bore  upward  some  dis- 
tance. 

Mr.  Cook  said  that  he  had  taken  both  Candida  and  cretata  even  in 
the  branches. 

Mr.  Osborn  said  that  he  also  finds  cretata  in  the  branches. 

Mr.  Riley  said  this  preference  of  cretata  for  branches  agreed  also 
with  his  experience. 

Mr.  Harvey  said  that  he  finds  both  round  headed  and  flatheaded 
borers  at  the  base  of  the  trees.  There  has  been  considerable  injury 
caused  during  the  year  on  the  branches  of  blackberry  by  a  larva  which 
seems  to  be  that  of  Tmetocera  ocellana.  He  has  found  no  record  of  this 
species  attacking  blackberry  and  this  habit  is  apparently  new. 

On  motion  of  Mr.  Howard  it  was  resolved  that  the  proceedings  be 
published  in  Insect  Life. 

The  association  then  adjourned. 

John  B.  Smith, 
Recording  Secretary. 
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SPECIAL  NOTES. 

We  had  hoped,  as  announced  in  No.  5,  that  the  present  number 
would  be  issued  almost  simultaneously  with  that  number,  in  order  that 
the  reports  of  the  two  Champaign  meetings  might  appear  about  the  same 
time.  The  delay  in  publishing  the  current  number  results  from  circum- 
stances which  could  not  then  have  been  anticipated. 

Entomology  at  the  Iowa  Station.*— lu  Bulletin  No.  11  Mr.  Gillette  has  four 
entomological  articles.  He  summarizes  what  is  known  concerning  the 
Potato  Stalk- weevil  (Tnc/iofeans  trinotata),  a>nd  states  that  this  insect  has 
been  one  of  the  worst  insect  pests  of  the  past  season.  He  believes  that 
half  a  million  dollars  will  fall  far  short  of  making  good  the  loss  it  has 
occasioned  the  State  of  Iowa  in  the  pavst  year,  from  its  injuiies  to  the 
potato  crop.  He  also  publishes  some  remarks  upon  the  Apple  Curculio 
{Anthonomus  'i-gibbus),  recording  some  original  and  careful  observations 
upon  the  methods  of  egg  laying.  He  also  records  a  new  Currant  stem- 
borer.  This  is  Hyperplatys  aspersus,  a  longicorn  beetle,  which  has  long 
been  known  as  an  enemy  to  Cottonwood.  The  principal  article  of  the 
Bulletin,  however,  is  a  consideration  of  kerosene  emulsion  as  a  sheep 
dip  and  as  a  destroyer  of  parasites  upon  domestic  animals.  Mr.  Gil- 
lette has  already  made  some  experiments  in  this  direction,  and  we 
have  noticed  his  previous  reports.  He  has  recently  experimented  upon 
sheep  on  a  large  scale,  drawing  the  conclusion  that  a  good  kerosene 
emulsion,  of  sufficient  strength  to  kill  parasitic  insects,  can  be  used 
safely  upon  sheep  without  removing  or  injuring  the  fleece,  but  that  an 
emulsion  of  poor  quality  should  not  be  used,  as  it  would  probably  cause 
the  sheep  to  lose  much  of  their  wool.  He  has  also  applied  the  emulsion 
to  horses,  cattle,  and  hogs,  with  the  result  that,  in  every  case,  the  coat 
has  been  either  unchanged  in  appearance  or  made  more  sleek  and 
glossy,  while  the  skin  is  left  clean  and  soft.  The  experiments  are  of 
value  principally  in  that  the  kerosene  emulsion,  as  ordinarily  prepared, 
costs  not  over  90  cents  per  100  gallons,  and  is,  on  an  average,  about 
one-fourth  cheaper  than  any  of  the  patented  sheep-dips. 

*  Bulletin  No.  11,  November,  1890.    Des  Moines,  Iowa,  1890. 
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Fossil  insects.*— We  have  recently  received  under  one  cover  four  papers 
by  Mr.  Scudder,  giv^iug  the  results  of  his  studies  upon  fossil  insects. 
The  titles  are  as  follows :  New  Types  of  Cockroaches  from  the  Car- 
boniferous Deposits  of  the  United  States ;  New  Carboniferous  Myria- 
poda  from  Illinois;  Illustrations  of  the  Carboniferous  Arachuida  of 
North  America,  of  the  Orders  Antliracomarti  and  Pedipalpi;  and  The 
Insects  of  the  Triassic  Beds  at  Fairplay,  Colorado. 

Two  very  handsome  lithographic  plates  illustrate  the  first  paper,  6 
are  devoted  to  the  second,  3  to  the  third,  and  2  to  the  fourth. 

The  papers  are  purely  descriptive  and  contain  few  or  no  generali- 
zations. 


Dr.  Lintners  sixth  report.^ — Although  shorter  than  his  previous  reports, 
with  the  exception  of  the  third,  Dr.  Lintner's  sixth  report  brings  to- 
gether a  number  of  well-illustrated  and  attractively  written  articles 
upon  the  insects  which  have  been  brought  to  his  attention  since  the 
publication  of  his  previous  report.  The  principal  insects  considered 
are  the  Ox  Warble-fly,  the  Bacon  Beetle,  the  Pea  Weevil,  several  Blis- 
ter Beetles,  the  Cottony  Maple  Scale,  the  Mole  Cricket,  and  the  Eed- 
legged  Grasshopper,  One  of  the  most  interesting  points  brought  out 
is  the  further  damage  to  honeycomb  by  Dermestes  lardariiis,  the  only 
previous  mention  of  which  was  published  by  Dr.  Kiley  in  the  second 
volume  of  the  American  Entomologist. 

Dr.Lintner  exhibits  his  customary  care  in  reviewing  the  literature  of 
each  insect  considered,  and  in  this,  as  in  many  other  resi)ects,  his  re- 
ports are  models  which  could  be  followed  to  advantage  by  many  of  our 
younger  writers. 

He  also  publishes  as  usual,  in  appendix  form,  the  useful  list  of  his 
publications  during  the  year.  The  report  covers  about  one  hundred 
pages  and  is  illustrated  with  twenty-five  cuts,  most  of  which  we  are 
glad  to  notice  are  duly  acknowledged. 


Maskell  on  Coccldidae,  Psyllidae  and  Aleurodidae  — W^e  have  recently  re- 
ceived from  the  author  the  following  valuable  papers,  read  before  the 
Wellington  Philosophical  Society,  October  2,  1889,  and  published  in 
the  Transactions  of  the  New  Zealand  Institute,  vol.  xxii,  1889 :  Art. 
XVI,  Further  Notes  on  Coccididje,  with  Descriptions  of  New  Species 
from  Australia,  Fiji,  and  New  Zealand ;  Art.  xvii :  On  some  Species  of 
Psyllidse  in  New  Zealand ;  and  Art.  xviii :  On  some  Aleurodidae  from 

•Memoirs  of  the  Boston  Society  of  Natural  Hialory,  Vol.  IV,  No.  9.  Boston,  Sep- 
tember, fsyo. 

t  Sixth  Report  of  the  Injurious  and  other  Insects  of  the  State  of  New  York,  by  J. 
A.  Lintner,  ph.  d.,  State  Eutomologist,  Albany,  N.  Y.,  1890.  Extracted  from  the 
forty-third  report  of  the  New  York  State  Museum  of  Natural  History. 
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N^ew  Zealand  and  Fiji.  The  first  paper  is  supplementary  to  the  au- 
thor's book  on  the  Scale  Insects  of  New  Zealand,  and  comprises  de- 
scriptions of  new  species  and  notes  on  those  formerly  described  or  on 
introduced  species,  among  which  is  mentioned  Mytilaspis  citrivola  Pack., 
which  was  found  on  oranges  received  from  Fiji.  Six  plates  illustrate 
this  paper.  Four  new  Psyllidtie  are  described  in  the  second  paper, 
which  is  illustrated  by  three  plates,  and  in  the  third  six  new  species  of 
AleurodeSj  with  one  plate. 

We  regret  to  notice  the  confusion  which  Mr.  Maskell  has  introduced 
into  the  now  well-settled  matter  of  arbitrary  terminations  for  the  higher 
groups  and  his  abandonment  of  the  accepted  names  "  sub  family  "  and 
"  tribe,"  for  the  extremely  indefinite  terms  "  group  "  and  "subdivision." 
Se  also  and  quite  unaccountably  calls  the  Coccidse  "  Coccididse."  He 
has  apparently  adopted  the  plan  of  giving  each  of  his  group  (subfam- 
ily) names  the  termination  "  idinne  "  regardless  of  the  declension  of  the 
noun  from  which  it  was  derived.  This  would  not  be  noticed  in  the  case 
of  "  Diaspidiuoe,"  which  has  hitherto  been  incorrectly  written  "Dia- 
spinfe,"  but  it  becomes  an  absurdity  in  the  case  of  "  Lecanidinfe"  and 
"OoccidiniB."  Worse  still  is  his  use  of  the  universally  accepted  family 
termination  "idre^for  his  "subdivisions"  (tribes),  bringing  about  such 
names  as  "Lecauidte"  and  "Acanthococcidie,"  which  in  his  own  signifi- 
cation have  only  tribal  value.  There  is  no  danger  that  anyone  will 
follow  Mr.  Maskell  in  such  eccentricities,  and  we  call  attention  to  them 
simply  to  obviate  a  possible  misconstruction  of  any  of  his  shorter  writ- 
ings in  which  these  terms  may  be  used. 


Professor  Harvey's  Bulletin  on  the  Apple  Maggot/— One  of  the  best  pieces 
of  work  which  has  been  done  by  the  experiment  station  entomolo- 
gists in  the  past  year  has  resulted  in  the  publication  of  this  paper  by 
Professor  Harvey.  He  has  outlined  a  careful  investigation  and  carried 
it  through  successfully,  and  has  presented  his  results  in  a  straightfor- 
ward, scientific,  and  readable  way.  He  gives  for  the  first  time  accurate 
observations  upon  the  eggs,  careful  studies  of  the  reproductive  system, 
observations  upon  the  act  of  oviposition,  and  a  list  of  sixty-six  varieties 
of  apples  infested  by  the  maggot,  with  comparative  statements  as  to 
damage.  His  summary  of  the  life  history  is  very  careful,  and  his  con- 
sideration of  the  remedies  includes  an  account  of  the  useless  methods, 
the  preventive  measures,  and  the  direct  methods.  He  follows  with 
some  critical  remarks  upon  the  anatomy  of  Trypeta,  and  a  summary  of 
the  previous  writings  upon  this  insect,  correcting  the  numerous  errors 

*  The  Apple  Maggot :  A  consideration  of  tlie  literature,  history,  distribution,  trans- 
formation, life  history,  and  habits  of  this  insect;  also  remedies.  The  results  of  in- 
vestigations made  in  1888  and  1889,  by  F.  L.  Harvey,  M.  S.  Extracted  from  the 
Annual  Report  of  the  Maine  Agricultural  Experiment  Station,  1890. 
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which  have  occurred  in  priut.  He  rightly  claims  for  himself  the  credit 
of  recording  for  the  first  time — 

(a)  The  discovery  of  the  eggs;  the  numoer  of  eggs  the  female  de- 
posits ;  that  the  eggii  are  inserted  from  time  to  time,  one  in  a  place,  by 
means  of  a  sharp  ovipositor,  through  the  skin  of  the  apple;  that  the 
eggs  are  deposited  in  the  fruit  before  it  is  ripe  and  in  early  fruit  in  early 
July ;  the  time  required  for  the  eggs  to  hatch. 

{h)  That  the  larva  becomes  full  grown  in  from  4  to  6  wecKS ;  that 
they  leave  the  apple  through  characteristic  openings  in  the  skin, 
and  on  grassy  ground  probably  hibernate  about  the  grass  roots;  that 
the  larvae  stored  in  fruit  leave  it  and  assume  the  pupa  state  in  the  bins 
or  barrels ;  that  they  occur  in  the  fruit  earlier  and  during  a  longer  time 
than  before  recorded. 

(c)  That  the  flies  are  on  the  wing  longer  than  before  recorded ;  that 
the  later  races  of  flies  aftect  the  later  fruit. 

The  article  is  illustrated  by  four  plates,  upon  which  are  several  new  and 
interesting  figures.  We  reproduce  his  figures  of  the  egg  puncture ;  of 
the  channels  made  by  the  half-grown  and  full-grown  larvae  ;  of  the  exit 
hole  of  the  larvai ;  of  the  egg ;  of  the  female  ovipositor  and  of  the  ex- 
ternal genital  apparatus  of  the  male. 


Miscellaneous  Notes  from  the  Ohio  Station.*— lu  the  September,  1890, 
Bulletin  of  the  Ohio  Station,  Mr.  Weed  has  four  short  entomological 
notes,  entitled  (xix)  Plum  Curculio  Experiments,  (xx)  Remedies  for 
Striped  Cucumber  Beetle,  (xxi)  The  Rhubarb  Curculio,  and  (xxii).  The 
Clover  Stem  Borer.  In  Article  xix  he  details  a  commercial  experiment 
on  a  large  scale,  half  of  an  orchard  of  nine  hundred  five-year-old  plum 
trees  being  sprayed  and  the  other  half  jarred,  the  writer  concluding 
that  the  spraying  was  as  efficient  as  the  jarring  while  it  is  much  cheaper 
and  easier  of  application.  Moreover,  the  sprayed  trees  seemed  free 
from  the  plum-leaf  fungus  {Septoria  cerasina)  and  the  Brown  Rot  {3lo- 
nilia  fructigena).  In  Article  xx  an  account  is  given  of  experiments 
with  certain  insecticides  and  with  two  gauze  net  frames,  Mr.  Weed  con- 
cluding that  tobacco  powder,  liberally  applied,  is  the  most  promising 
insecticide,  while  the  simple  methods  of  mechanical  exclusion  are  prac- 
tical and  efficient.  In  Article  xxi  the  life-history  of  Lixtis  concavus  is 
given,  and  our  note  on  p.  294  of  Vol.  ii  of  Insect  Life  is  heeded  to  the 
extent  of  a  republication  of  the  references  to  previous  accounts  of  the 
food-habits  of  this  weevil.  Article  xxii  adds  ten  food-plants  to  the  list  of 
those  previously  recorded  for  the  Clover  Stem-borer  {Languria  mozardi). 
These  are:  Melilotus  alba,  Erigeron philadelphicus,  E.  canadensis,  Gnicus 
altissimus,  Lactuca  canadensis,  L.  floridana,  Rudbeckia  laciniata,  Achillea 
millefolium,  Campanula  americana,  and  TJrlica  gracilis. 

*  Bulletin  of  the  Ohio  Agricultural  Experiment  Statiou,  second  series,  Vol.  iii,  No.  8, 
September  1890. 
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FiG.22.—Trypeta  pomonella  :  a,  Apple  peel  showing  puncture  by  female  ovipositor-eularged  30  times; 
b  exit  hole  of  larvfe-x  5 ;  c,  work  of  half-grown  larvK  ;  d,  work  of  fuU-growu  larvae-nat.  size; 
e,  ovipositor  from  below;  g,  seen  from  side;  /,  male  genitalia-s  30;  h,  egg-greatly  enlarged; 
<after  Harvey).  '  • 
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Some  hitherto  unnoticed  publications  of  the  Agricultural  Experiment  Sta- 
tions.—Bulletin  10,  of  the  Minnesota  Station  for  Marcb,  1890,  contains 
on  article  by  Professor  Lugger  on  "  Oak  Caterpillars,"  eight  species 
being  mentioned,  with  an  account  of  the  life-history  of  each  and  two 
original  plates  showing  the  larva  and  moth  of  each  species.  These  in 
the  order  of  their  importance  are :  Anisota  senatoria,  A.  virginiensis, 
Datana  ministra,  Edema  albifrons,  Janasm  lig^iicolor,  Perophora  mels- 
heimeri,  Apatela  brutnosa,  and  Gastropacha  americana.  The  article 
contains,  besides  the  plates,  five  other  original  figures  and  presents 
the  matter  in  an  admirable  way.  The  same  bulletin  also  contains  an 
article  by  Prof.  Samuel  B.  Green  on  syringing  with  London  purple  for 
the  Curculio  on  native  plums,  his  experiment  having  proved  very 
satisfactory  and  showing  that  the  crop  of  native  plums  can  be  as  much 
improved  by  the  proper  use  of  insecticides  as  any  of  the  European 
stock  varieties. 

Bulletin  5  of  the  Oregon  Station  for  April,  1890,  gives  a  resume  of 
injurious  insects  by  Prof.  F.  L.  Washburn,  the  most  important  treated 
being  the  Codling  Moth,  Woolly  Apple-louse,  Pear  Slug,  Peach  Borer, 
San  Jos6  Scale,  Fiat-headed  Apple-borer,  Gooseberry  Fruit-worm, 
Currant  borer,  Pea  Weevil,  Cut  Worms,  and  Grain-beetles.  Eemedies 
are  outlined  and  details  of  rather  elaborate  experiments  given  for  rid- 
ding granaries  of  Griiin-beetles  (Silvanus  surinamensis).  The  article  is 
accompanied  with  many  illustrations,  and  is  followed  by  an  article  from 
the  same  author  on  gophers  and  rabbits  with  remedies  and  poisons  for 
the  same. 

Bulletin  9,  of  the  Florida  Station, for  April,  1890, is  entitled  "Entomo- 
logical Notes  "  by  Dr.  James  C.  Neal.  He  treats  among  others  thelloot- 
kuot  Worm,  Cut  Worms,  Cotton  Worm,  Boll  Worm,  Cotton  Staiuer, 
Leafy-legged  Plant-bug,  Orange  Scale  insects.  Cabbage  Butterfly,  and  a 
number  of  insects  injurious  to  forest  trees.  Formuhe  for  spray  solu- 
tions and  powders  are  published,  and  the  bulletin  closes  with  a  notice 
of  certain  insects  not  yet  reported  but  which  are  liable  at  any  time  to 
make  their  appearance  in  the  State. 

Prof.  A.  J.  Cook  presents  Bulletin  58,  March,  1890,  of  the  Michigan 
Station,  a  rather  full  account  of  the  leading  substances  used  as  insec- 
ticides. The  arsenites,  kerosene  emulsion  and  ointment,  pyrethrum,. 
carbolic  acid  emulsion,  carbolized  plaster,  Bordeaux  mixture,  white  helle- 
bore, bisulphide  of  carbon,  tobacco  decoction  and  cyanogen  are  con- 
sidered, and  the  bulletin  will  be  of  great  use  to  the  practical  farmer  and 
grain  dealer.  Under  a  misapprehension,  the  author  claims  credit  for 
the  first  use  of  kerosene  emulsion.  The  true  status  of  this  claim  was 
shown  at  the  late  meeting  at  Champaign,  the  proceedings  of  which  are 
published  in  this  number. 

Prof.  John  B.  Smith  has  published  a  two-page  bulletin,  giving  two 
spray  solutions  to  be  used  against  the  Wheat  Aphis  in  cases  of  extreme 
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damage  (Bulletin  67,  New  Jersey  Station,  May  3,  1890).  One  of  these 
is  a  kerosene  emulsion  and  the  other  a  fish  oil  soap,  which  it  is  claimed 
will  also  kill  the  Cabbage  Aphis. 


The  Effects  of  Arsenites  upon  plants.* — Mr.  0.  W.Wood worth,  the  ento- 
mologist of  the  Arkansas  Experiment  Station,  has  published  a  little 
fourteen-page  bulletin  under  this  head.  His  methods  seem  to  have 
been  careful  and  his  conclusions  appear  justified  from  his  experiments, 
although  in  some  respects  they  dift'er  from  those  reached  by  Gillette  and 
other  recent  experimenters.     We  give  his  conclusions  in  full : 

(1)  The  injury  from  white  arseuic  is  seea  compaiativel^'  very  soou  after  it  is  ap- 
plied.    London  purple  is  almost  as  active. 

(2)  Paris  green  does  its  injury  much  more  slowly. 

(3)  Youug  leaves  are  affected  much  more  quickly  than  are  the  old  ones. 

(4)  Applications  to  the  lower  side  of  a  leaf  produce  injury  more  quickly  than  if 
the  poison  is  applied  above. 

(5)  Except  in  the  case  of  young  leaves,  it  seems  to  be  the  rule  that  where  the  great- 
est injury  is  produced,  a  greater  proportion  is  early  apparent. 

There  are  certain  conclusions  of  practical  importance  that  deserve  to  be  emphasized. 

Where  the  plant  is  easily  injured,  and  the  choice  is  between  Paris  green  and  Lon- 
don purple,  Paris  green  is  better  in  every  particular. 

Spraying  with  the  arsenites  has  become  a  recognized  part  of  the  culture  of  some 
plants.  With  such  plants  varieties  could  be  produced  by  selection  to  which  strong  poison- 
ing tvould  do  no  injury. 

When  as  is  often  the  case  it  would  be  as  effectual,  it  should  be  remembered  that  a 
light  spraying  from  above  is  the  safest. 

Plants  can  be  sprayed  with  equal  or  more  safety  when  the  leaves  are  young  than 
later  in  the  season. 

Freshly  mixed  white  arsenic  promises  to  be  one  of  the  very  best  of  the  arsenites 
and  at  the  same  time  the  cheapest. 


'Arkansas  Industrial  University  Agricultural  Experiment  Station,  Bulletin  14,. 
September,  1890. 


PROCEEDINGS  OF  THE  PERMANENT  COMMITTEE  ON  ENTOMOLOGY  OF 
THE  ASSOCIATION  OF  AMERICAN  AGRICULTURAL  COLLEGES  AND  EX- 
PERIMENT STATIONS. 


Champaign,  Illinois,  November  11, 1890. 
Called  to  order  by  the  chairman,  S.  A.  Forbes. 
C.  P.  Gillette  was  elected  secretary. 

The  committee  proceeded  at  once  to  the  reading  of  papers,  the  first 
being  by  C.  P.  Gillette  as  follows  : 

NOTES  ON  CERTAIN  EXPERIMENTS  AND  OBSERVATIONS  AT  THE 
IOWA  EXPERIMENT  STATION 

By  C.  P.  Gillette. 

TO  PREVENT  SQUIRRELS  FROM  PULLING  CORN. 

A  series  of  experiments  in  treating  corn  with  various  substances  to 
prevent  its  being  taken  by  the  striped  squirrels  were  carried  on  at  the 
Iowa  Experiment  Station,  last  spring.  The  corn  was  treated  in  the 
following  manner:  Smoked  with  meat  in  an  ordinary  smoke-house  until 
the  kernels  were  black ;  smoked  in  a  barrel  with  tobacco  dust;  smoked 
over  night  in  strong  decoctions  of  tobacco  and  of  quassia  chips;  soaked 
in  a  dilute  carbolic  acid  mixture,  in  strong  alum  water,  in  salt  water,  and 
in  kerosene.  The  squirrels  would  take  the  corn  treated  in  any  of  these 
ways,  though  the  carbolic  acid  treatment  and  the  smoking  with  tobacco 
made  the  corn  distasteful,  and  when  in  the  vicinity  of  other  grain  would 
be  left  till  the  last.  The  best  remedy  seems  to  be  to  harrow  the  ground 
immediately  after  planting  to  cover  the  planter  tracks,  and  then  to 
scatter  corn  about  the  border  of  the  fields  and  in  the  vicinity  of  the 
squirrel  holes  as  soon  as  the  corn  begins  to  come  up. 

KEROSENE  EMULSION  AS  A  SHEEP  DIP. 

An  8  per  cent,  kerosene  emulsion  was  used,  in  which  to  dip  the  sheep 
on  the  college  farm  the  past  summer,  and  it  was  fully  proven  that  a 
good  emulsion  can  be  safely  used  for  this  purpose,  even  when  sheep 
have  considerable  wool  upon  their  backs.  As  the  kerosene  emulsion 
is  much  cheaper  than  the  commercial  sheep  dips,  this  seems  to  be  a  mat- 
ter of  considerable  importance  to  sheep  growers. 
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THE   SCURFY  BARK  LOUSE. 

The  Scurfy  Bark-louse,  Chionaspis  furfur  us,  was  very  abundant  in  the 
college  orchard  last  fall.  In  the  spring  kerosene  emulsion  and  rosin 
mixture,  the  latter  prepared  according  to  the  formula  given  by  Mr.  D. 
W.  Coquillett  in  the  Report  of  the  Department  of  Agriculture  for  1888, 
were  used  to  test  their  effects  upon  the  scales  and  the  newly  hatched 
lice.  The  application  did  not  destroy  the  eggs  beneath  the  scales,  but 
when  applied  to  the  newly  hatched  lice  both  were  very  effectual  in  de- 
stroying them.  Two  lady  birds,  CJiilocorus  Mvulnerus  and  Hyperaspidius 
sp.,  were  constantly  preying  upon  the  scales  in  large  numbers. 

EXPERIMENTS  WITH  THE  ARSENITES. 

The  experiments  with  the  arsenites  were  so  fully  reported  in  Bulletin 
10  of  the  Experiment  Station  that  I  will  only  call  attention  to  them  here, 
and  state  that  several  applications  of  London  purple  and  of  Paris 
green  in  lime  water  and  in  Bordeaux  mixture  have  been  made  upon 
tender  foliage  since  the  experiments  reported  in  Bulletin  10  and  with 
the  same  results. 

CUT-WORM  PARASITES. 

The  following  parasites  have  been  bred  from  cut-worms  the  past 
year :  three  species  of  Tachina  flies,  one  species  of  Anthrax,  A.  scrobicu- 
lariaf,  determined  by  Dr.  Riley;  Ichneumon  wilsoni,  determined  by  Dr. 
'RWey ,Lampronota  ainericana,  Rhogas  rileyi,  Apanteles  xylince,  determined 
by  Dr.  Riley,  Liothorax  melanocera,  determined  by  Mr.  Ashmead,  and 
a  species  of  Ichneumon  not  yet  determined. 

INSECT   DISEASES. 

The  larvfe  of  Nephelodes  violan  and  of  Pieris  rapce  have  been  very 
largely  destroyed  at  Ames,  Iowa,  the  past  year  by  bacterial  diseases. 
Diseased  larvse  of  Danais  archippus  and  of  Plusia  brassicce  were  also 
seen. 

THE   POTATO   STALK- WEEVIL. 

The  Potato  Stalk- weevil,  Trichobaris  trinotata,  has  been  extremely 
abundant  in  central  and  eastern  Iowa,  at  least  the  past  summer.  No 
patches  could  be  found  that  had  not  suffered  from  a  severe  attack,  and 
in  gardens  nearly  every  potato  stalk  was  infested. 

PYRETHRUM  EXPERIMENTS. 

Two  years  ago  I  put  a  small  quantity  of  pyrethrum  in  an  open  box 
ana  covered  it  with  cheese  cloth,  and  this  box  has  been  left  exposed  ever 
since.  This  fall  I  used  the  old  pyrethrum  alongside  of  a  fresh  article 
to  determine  their  comparative  effects  for  the  destruction  of  the  cab- 
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bage  worm,  Pieris  rapce.  The  old  powder  had  settled  together  into  a 
sort  of  brick,  and  there  seemed  to  be  very  little  of  the  fine  floating  dust 
in  it,  and  when  applied  dry  to  the  lavvve  would  seldom  kill  one,  but 
when  applied  in  water  it  did  nearly  as  well,  but  not  as  well  as  the  fresh 
powder.  This  old  pyrethrum  was  then  ground  very  tine  in  a  mill  used 
in  the  chemical  laboratory  for  the  purpose  of  grinding  vegetable  fibers, 
and  then  applied  to  other  larvie  and  nearly  every  one  that  was  well 
dusted  with  this  powder  was  destroyed,  but  it  was  not  as  powerful  in  its 
action  as  the  fresh  powder.  I  give  the  results  of  the  experiments  to- 
show  that  pyrethrum  exposed  to  the  air  does  not  deteriorate  so  rapidly 
as  we  would  be  led  to  suppose  by  the  statements  commonly  made  con- 
cerning the  extreme  volatility  of  its  essential  oil.  Although  it  is  always 
best  to  get  a  fresh  article  and  keep  it  in  a  closed  vessel,  pyrethrum  that 
has  been  long  on  hand  and  much  exposed  is  still  valuable,  and  may  be  im- 
proved by  thoroughly  regrinding.  It  was  also  found,  by  experiment, 
that  pyrethrum  freshly  mixed  in  cold  water  was  as  effectual  in  destroy- 
ing the  larvtB  of  the  cabbage  worm  as  when  allowed  to  stand  overnight 
or  when  prepared  with  boiling  water, 

KEROSENE  EXTRACT   OF   PYRETHRUM   AS   AN   INSECTICIDE. 

In  the  summer  of  1888,  while  experimenting  with  various  substances 
for  the  destruction  of  the  chinch  bug,  it  occurred  to  me  that  a  combina- 
tion of  kerosene  and  pyrethru  m  might  form  a  most  powerful  insecticide 
for  external  applications.  The  combinations  were  made  by  mixing  the 
dry  pyrethrum  into  a  previously  prepared  kerosene  emulsion,  by  using 
pyrethrum  tea  instead  of  pure  water  to  dilute  the  emulsion,  and  by 
extracting  the  powdered  pyrethrum  with  kerosene  and  then  emulsifying 
this  extract.  I  have  used  such  an  emulsion  in  comparison  with  an 
ordinary  kerosene  emulsion  for  the  destruction  of  the  Chinch  Bug,  the 
False  Chinch  Bug,  Nysius  anyustatus,  the  Red  Spider,  plant  lice,  and 
cabbage  worms,  and  it  has  been  veryuniformly  more  successful  than  the 
latter,  but  it  will  be  necessary  to  experiment  farther  before  drawing 
definite  conclusions  as  to  the  real  value  of  the  compound  for  the  destruc- 
tion of  insects.  I  referred  to  my  use  of  these  substances  in  combina- 
tion in  Bulletin  5  of  the  Iowa  Experiment  Station,  page  184. 

In  discussing  this  paper,  Mr.  C.  V.  Riley  called  attention  to  the  fact 
that  Mr.  Albert  Koebele  should  have  the  credit  of  first  using  success- 
fully the  resin  compound  in  experiments  which  the  former  had  planned 
and  directed.  Mr.  Riley  also  spoke  of  the  varying  results  reached  by 
different  experimenters  in  the  use  of  kerosene  emulsion,  and  said  that 
he  thought  these  differences  were  largely  due  to  the  manner  in  which 
the  emulsion  was  prepared.  He  said :  "  In  this  connection  I  am 
tempted  to  give  a  prominent  illustration  of  this  fact.  No  one  has  writ- 
ten more  of  late  years  upon  the  subject  than  Mr.  Cook,  and  yet  from 
his  writings  I  had  become  convinced  that  he  had  never  made  a  perfect 
emulsion,  as  no  one  following  his  directions  could,  as  the  oil  should  be 
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used  in  twico  the  quantity  of  the  emulsifying  agent  to  obtain  the  best 
results.  In  a  recent  pleasant  visit  to  Lansing  1  drew  Mr.  Cook's  atten- 
tion to  this  fact  in  conjunction  with  his  claim  of  having  first  recom- 
mended the  emulsion  in  a  paper  published  in  the  Bulletin  of  the  Michi- 
gan State  Board  of  Agriculture  for  1878.  This  paper  referred  to  the 
mechanical  mixture  of  soapsuds  and  kerosene  used  by  others  years 
before.  Upon  Mr.  Cook's  showing  me  a  vial  of  this  so-called  emulsion 
it  confirmed  what  I  have  said,  in  that  the  oil  was  entirely  separated 
from  the  soap." 

Mr.  Gillette  remarked,  in  confirmation  of  what  was  said  by  Mr.  Riley, 
that  he  did  not  know  what  a  kerosene  emulsion  was  until  he  learned  to 
make  it  by  the  Hubbard  formula  at  Ames,  Iowa. 

Mr.  W.  B.  Alwood  said  he  had  spoken  of  tlie  best  method  of  prepar- 
ing the  emulsion  in  Bulletin  14  of  the  Division  of  Entomology.  Mr.  Al- 
wood also  spoke  of  kerosene  emulsion  as  a  new  remedy  for  the  Horn 
Fly.  An  emulsion  made  according  to  the  Hubbard  formula,  and  diluted 
with  10  parts  of  water,  he  found  amply  strong  for  the  destruction  of  the 
flies.  Mr.  J.  B.  Smith  said  he  had  found  a  dilution  of  1  to  12  to  be 
sufficiently  strong  for  most  insects,  and  1  to  15  was  strong  enough  for 
plant  lice.  For  the  destruction  of  scale  insects  he  had  found  it  neces- 
sary to  use  the  emulsion  as  strong  as  1  to  10  with  water.  Mr.  Smith 
said  that  the  mixture  should  be  boiling  hot  when  emulsified,  and  then 
if  kept  in  a  cool  place,  free  from  sudden  jars,  it  would  last  for  a  year  or 
more  without  separating.  He  had  found  that  a  high  temperature  or 
sudden  jar  would  cause  the  oil  to  separate  and  rise  to  the  surface. 

In  regard  to  the  combination  of  lime  and  London  purple  in  water 
mixtures  Mr.  Smith  had  found  that  when  thus  mixed  no  arsenic  would 
be  deposited  on  copper,  but  if  no  lime  was  put  in  the  water  with  the 
London  purple  there  would  be  an  abuudant  deposit,  showing  that  the 
lime  actually  has  the  effect  to  hold  the  arsenic  in  an  insoluble  condi- 
tion. 

Mr.  Alwood  stated  that  he  had  found  the  kerosene  emulsion  effectual 
in  destroying  plant  lice  when  diluted  with  20  or  even  25  parts  of  water. 

The  next  paper  was  by  Mr.  C.  M.  Weed  on  the  life  history  of  Baris 
conjinis  Lee.  Mr.  Weed  stated  that  he  had  found  this  insect  abundant 
in  both  the  larval  and  pupa  state  in  the  stems  of  the  Spanish  needle, 
Bidens  frondosa.  This  paper  is  to  be  published  elsewhere,  and  no  ab- 
'stract  has  been  furnished  for  this  report. 

The  committee  adjourned  to  meet  again  in  the  evening. 

EVENING  SESSION. 

The  committee  was  called  to  order  by  the  chairman,  S.  A.  Forbes. 
The  first  paper  was  by  Mr.  G.  F.  Atkinson,  on  a  new  root-rot  disease 
of  cotton. 
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A  NEW  ROOT  ROT  DISEASE  OF  COTTON. 

In  response  to  a  circular  letter  issued  from  the  Alabama  Agricultural 
Experiment  Station  during  the  early  part  of  the  summer  of  1890,  re- 
questing specimens  of  cotton  affected  with  the  so-called  "  black  rust,'^ 
"red  rust,"  "root  rot,"  etc.,  I  received  specimens  of  rotted  roots  of  cot- 
ton from  Saville,  Alabama.  The  specimens  were  sent  by  Mr.  G.  W. 
Khodes,  of  that  place,  on  whose  farm  they  were  collected.  The  disease 
was  called  by  him  "  root  rot,"  and  the  roots  were  certainly  in  quite  an 
advanced  stage  of  decay.  The  two  roots  sent  were  taproots  and  were 
probably  pulled  up  so  that  the  decayed  lateral  roots  were  broken  away\ 

I  expected  to  find  the  Ozonium  described  by  L.  H.  Pammel  as  being 
the  cause  of  a  root-rot  disease  of  cotton  in  Texas.  (Bulletins  Nos.  4 
and  7,  Texas  Agricultural  Experiment  Station.)  There  were  no  ex- 
ternal signs  of  the  mycelium  of  a  fungus  visible  to  the  unaided  eye, 
and  my  examination  was  made  by  taking  cross-sections. 

In  all  the  preparations  fungus  threads  were  present,  having  penetra- 
ted the  dead  tissue.  I  supposed  these  were  probably  connected  with 
the  Ozonium,  though  we  would  expect  to  find  various  saprophytic  fungi 
attacking  such  tissues.  In  one  preparation,  however,  peculiar  fat  glob- 
ules were  present  in  quantity  in  enlarged  cavities.  Upon  close  exami- 
nation I  found  also  pieces  of  a  thin  membrane  marked  with  irregular 
rugosities  and  striie. 

This  at  once  suggested  to  me  the  presence  of  the  female  cysts  of  Refer- 
odera  radicicola,  a  root-gall  IS^ematode,  which  was  made  the  subject  of 
a  special  study  by  myself  cue  year  ago,  and  is  known  to  be  very  inju- 
rious to  many  plants. 

The  subject  now  possessed  a  new  interest  and  I  made  a  special  trip 
to  Saville  the  early  part  of  September  to  thoroughly  investigate  the 
disease  and  to  make  careful  collections  of  plants  in  various  stages. 
Although  I  possessed  the  faint  suggestions  of  the  presence  of  Hetero- 
dera  in  the  material  sent  me  I  was  quite  surprised  to  find  that  this 
worm  was  the  cause  of  the  disease. 

There  were  perhaps  2  or  3  acres  in  the  field  that  were  more  or  less 
affected.  In  some  places  there  were  spots  several  square  rods  in  extent 
on  which  the  cotton  was  entirely  dead.  These  spots  were  often  con- 
nected by  areas  more  or  less  affected,  and  in  some  places  an  apparently 
healthy  plant  was  surrounded  by  dead  ones.  The  plants  I  examined 
were  carefully  dug  up  with  a  shovel.  At  first  I  selected  those  entirely 
dead.  Only  a  portion  of  the  taproot  remained  attached  to  the  stem, 
the  lower  portion  having  rotted  away.  To  the  plants  which  had  re- 
cently died  portions  of  the  lateral  roots  remained  in  connection,  the 
majority,  however,  easily  breaking  away. 

lu  a  few  cases,  even  though  the  roots  were  well  rotted,  the  charac- 
teristic galls  could  be  seen  on  some  of  the  lateral  roots,  being  oval  and 
somewhat  one-sided  enlargements.    On  the  decayed  taproots  no  galls 
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could  be  found  since  the  tissues  were  well  broken  down.  A  few  plants 
which  had  been  badly  diseased  showed  evidences  of  partial  recovery, 
young  branches  growing  from  the  lower  part  of  the  stem.  Such  plants 
yielded  unmistakable  evidences  of  the  work  of  Heterodera.  While  the 
lower  end  of  the  taproot  had  rotted  away  the  plant  had  succeeded  in 
putting  out  a  number  of  roots  near  the  surface  of  the  ground,  which 
had  given  it  the  first  impetus  for  growth.  These  lateral  roots  possessed 
an  abundance  of  the  galls,  and  the  peculiar  cracked  and  scabby  lateral 
galls  in  the  upper  portion  of  the  taproot  showed  how  thoroughly  in- 
fected the  plant  had  been.  But  the  richest  specimens  were  found  in 
plants  which  showed  the  first  external  signs  of  the  disease.  In  these 
specimens  not  only  was  there  a  profuse  development  of  the  galls  on  the 
lateral  roots,  but  nearly  the  entire  lower  portion  of  the  taproot  was 
affected,  having  large  lateral  galls,  which  from  age  were  cracked  and 
scabby  in  appearance.  This  is  the  appearance  of  the  old  larger  galls  on 
all  plants,  and  lays  these  parts  under  contribution  to  various  putrefac- 
tive bacteria  and  saprophytic  fungi,  so  that  the  roots  of  mauy  plants 
literally  rot  off.  The  presence  of  the  worm  has  this  effect  in  the  case 
of  the  tomato  plants  that  are  badly  diseased.  The  taproot  is  always 
very  freely  attacked  and  rots  off  below.  Tomato  plants  seldom  die  out- 
right as  a  result  of  the  decay  of  the  lower  part  of  the  taproot,  for  they 
are  capable  of  quickly  sending  out  numerous  lateral  roots  above  the 
point  of  injury,  and  thus  tide  the  i)lant  along.  Cotton  plants  do  not 
have  the  power  of  sending  out  lateral  roots  so  readily  near  the  surface 
of  the  ground  when  the  stem  becomes  rather  old,  and  are  therefore  more 
liable  to  serious  injury  when  badly  diseased. 

Mr.  Rhodes  was  not  acquainted  with  the  characteristics  of  N^ematode 
root-galls  and  was  not  aware  that  any  plants  in  his  neighborhood  were 
affected  by  such  a  disease.  I  noticed  one  old  peach  tree  still  in  the 
cotton  field,  and  was  informed  that  a  peach  orchard  occupied  the  ground 
about  20  years  ago.  At  my  request  we  visited  the  garden  and  upon 
pulling  up  tomato  and  okra  plants  found  them  very  badly  diseased. 
This  was  sufiicient  evidence  that  portions  of  the  ground  there  were 
very  badly  infected. 

The  external  manifestations  of  the  disease  in  cotton  are  strikingly 
similar  to  those  of  the  root- rot  disease  caused  by  Ozonium  as  de- 
scribed by  Pammel,  the  irregular  distribution  of  the  spots  as  well  as 
the  tendency  to  increase  in  size  and  sometimes  the  changing  of  the 
spots.  Also,  as  in  the  case  of  Ozonium,  tho,  first  external  sign  of  the 
disease  is  the  sudden  wilting  of  a  plant  on  a  hot,  sunshiny  day,  espe- 
cially after  rain.  This  similarity  in  external  appearance  is  easily  ac- 
counted for  from  the  nature  of  the  disease  since  the  condition  of  the 
roots  prevents  the  absorption  of  water  in  quantities  equal  to  that 
transpired  by  the  leaves,  though  there  may  be  an  abundance  of  water 
in  the  soil.     From  this  time  the  plant  rapidly  declines. 

The  diseased  plants  begin  to  die  about  the  time  of  "  chopping  out " 
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the  cotton  ia  May,  when  the  plants  are  quite  small  and  the  disease  con- 
tinues throughout  the  season. 

In  my  studies  last  autumn  I  found  cotton  affected  at  Auburn,  but 
not  seriously.  Some  cotton  planted  in  September  of  the  present  year 
for  experimental  purposes  was,  in  some  cases,  seriously  attacked  while 
yet  only  one  or  two  leaves  above  the  cotyledons  were  developed. 

The  worms  are  able  to  live  and  develop  in  the  roots  of  a  great  variety 
of  plants,  though  some  plants  are  more  subject  to  serious  attack.  There 
are  indications  that  they  may  become  somewhat  provincialized  in  their 
tastes,  in  some  localities  attacking  more  seriously  plants  which  in  other 
localities  are  not  much  injured.  If  deprived  for  some  time  of  the  food 
plants  they  prefer  they  will  affect  more  seriously  the  ones  which  for- 
merly nearly  escaped  their  iujuries.  That  the  worm  can  produce  a  seri- 
ous tiisease  of  cotton,  and  is  more  widely  and  thoroughly  distributed 
than  is  generally  known,  increases  the  gravity  of  an  already  serious 
question. 

Do  we  know  how  many  nurseries,  market  gardens,  propagating  houses, 
and  less  pretentious  places  for  growing  such  plants  as  the  peach,  grape, 
tomato,  cabbage,  Irish  potato,  etc.,  for  sale,  or  even  to  give  away  to 
be  transplanted,  are  infected  with  this  worm  ?  There  are  certainly 
some. 

If  it  is  within  the  limits  of  wise  legislation  to  pass  laws  to  prevent 
the  spread  of  animal  diseases,  why  not  quarantine  these  centers  for  the 
distribution  of  this  Nematode  ?  It  seems  to  me  the  first  and  most  im- 
portant action  in  reference  to  this  enemy  of  agriculture  is  to  prevent 
the  present  reckless  policy  of  distributiou,  which  could  easily  be  done 
by  proper  legislation  and  inspection. 

In  discussing  this  paper  Mr.  Smith  spoke  of  a  root  disease,  probably 
the  work  of  a  I^ematode,  injuriug  oats  in  New  Jersey,  and  supposed  by 
some  to  be  the  work  of  a  plant  louse.  Mr.  Atkinson  thought  this 
injury  to  the  oats  was  due  to  the  attacks  of  a  Tylenclms  sp.,  and 
requested  all  who  might  find  this  disease  to  send  him  si)ecimens. 

Mr.  Forbes  said  that  the  radishes  growing  on  the  university  grounds 
were  quite  severely  attacked  by  a  Nematode,  and  that  specimens  could 
now  be  obtained  from  them. 

Mr.  C.  M.  Weed  then  read  a  paper  on  the  Life  Histories  of  Certain 
Aphididae.* 

In  discussing  the  paper,  Mr.  F.  M.  Webster  said  he  thought  in  one  of 
the  species  of  Aphididwhe  had  been  able  to  distinguish  the  oviparous  and 
viviparous  females  by  their  positions  on  the  plants,  as  the  latter  have 
the  habit  of  throwing  their  abdomens  out  nearly  perpendicular  to  the 
surface  on  which  they  are  standing.  Mr.  Weed  had  not  noticed  such  a 
distinction. 

Mr.  Smith  had  not  found  any  two  species  of  plant  lice  with  the  same 

*  The  substance  of  this  paper  is  given  in  the  article  by  Mr.  Weed  in  this  number  of 
Insect  Life,  entitled  "Fifth  Contribution,"  etc. 
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poriferous  system,  and  said  it  was  fully  developed  only  iu  the  winged 
viviparous  forms ;  he  therefore  considered  reproduction  by  wingless 
females  examples  of  true  larval  reproduction.  Mr.  Weed  did  not  think 
so  much  importance  should  be  placed  on  wing  development.  He  said 
that  lice  born  the  same  day  might  in  some  cases  become  winged  and  in 
others  not,  but  all  would  begin  reproducing  at  the  same  time. 

Mr.  Howard  stated  that  the  idea  just  advanced  by  Mr.  Smith  as  to 
the  larval  homology  of  wingless  viviparous  females  of  Aphididae  had 
been  advanced  more  than  once  by  European  writers. 

Mr,  Smith  stated  that  his  point  was  in  proof  aftbrded  by  the  antennae 
and  not  on  the  general  arguments  used  by  others  to  prove  or  disprove 
maturity. 

Mr.  Forbes  said  that  in  his  studies  of  the  plant  lice  he  had  found  that 
the  poriferous  system  presented  good  specific  characters. 

Mr.  A.  J.  Cook  had  studied  very  carefully  the  antennal  structure  of 
bees  and  believes  that  the  differences  in  the  development  of  their  sense 
organs  can  be  fully  accounted  for  on  the  theory  of  the  survival  of  the 
fittest. 

On  motion  of  Mr.  Weed  the  committee  extended  a  cordial  invitation 
to  all  entomologists  present  to  take  an  active  part  in  the  meeting. 

Mr.  John  Marten  then  read  a  paper  reporting  the  results  of  observa- 
tions and  experiments  upon  the  Hessian  fly,  made  at  the  office  of  the 
Illinois  State  Entomologist  during  the  year  1890,  after  which  the  com- 
mittee adjourned  to  10  a.  ra.,  November  12. 


NEW  NOTES  ON  THE  LIFE  HISTORY  OF  THE  HESSIAN  FLY. 
By  Jno.  Marten. 
[Author's  abstract.] 

From  1,000  "flaxseeds"  collected  March  13  and  placed  in  large  in- 
sectary  breeding  cages  stocked  with  wheat,  imagos  emerged  from  March 
31  to  May  1,  the  greater  number  about  the  middle  of  April.  From  these 
were  derived  larvai  and  "flaxseeds"  iu  growing  wheat  by  the  9th  of 
May,  males  and  females  of  this  second  spring  brood  appearing  from  May 
28  to  June  14.  These  insectary  experiments  were  confirmed  by  field  ob- 
servations carried  on  as  a  check.  Both  in  the  field  and  in  the  laboratory 
the  tillers  of  the  wheat  wei-e  much  more  heavily  infested  than  the  orig- 
inal stalk. 

Out-of  door  cages  of  wheat  were  stocked  June  20  with  "flaxseeds" 
from  the  above-mentioned  second  spring  brood,  but  yielded  nothing 
until  September  19,  when  imagos  began  to  appear.  This  experiment, 
paralleled  also  by  field  observations,  was  held  to  demonstrate  aestiva- 
tion of  the  insect  iu  the  puparium. 
22595— No.  6 2 
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Careful  experiments  made  to  test  the  susceptibility  of  timothy,  blue 
grass,  red  top,  foxtail,  aud  orchard  grass  to  injury  by  the  Hessian  Fly, 
gave  only  negative  results. 

The  breeding-cage  methods  were  described  as  follows : 

Cages  2  by  3  by  3  feet  were  built  of  light  wooden  frames  covered  with  Swiss.  They 
were  left  open  at  the  bottom,  and  a  door  sufficiently  large  to  admit  of  an  insect  net's 
passing  through  it  was  made  on  one  side.  These  cages  were  placed  over  growing 
wheat  and  the  lower  edges  of  the  frames  sunk  into  the  soil  sufficiently  to  prevent 
communication  between  the  inside  and  outside.  At  first  the  cages  were  placed  inside 
the  insectary,  over  wheat  either  sown  or  transplanted  from  the  field. 

"  Flaxseeds  "  to  be  placed  among  the  wheat  in  these  cages  were  at  first  removed 
from  the  wheat  in  which  they  grew;  later  they  were  left  in  the  stalks,  with  seem- 
ingly better  results.  The  wheat  was  watered  frequently  by  means  of  a  hose  with  a 
spray  nozzle,  and  grew  well,  except  in  one  cage,  which  was  shaded  by  a  wall  and 
Buflfered  from  fungus  attack. 

Great  care  was  taken  to  keep  the  broods  separate.  Aa  soon  as  imagos  ceased  emerg- 
ing for  a  few  days  all  remaining  unchanged  puparia,  etc.,  were  removed,  that  there 
might  be  no  confusion. 

After  the  cages  were  removed  out  of  doors  they  were  stocked  with  puparia,  and  a 
constant  growth  of  wheat  was  kept  in  them  by  transplanting  and  by  sowing  wheat 
in  them,  so  that  had  the  midsummer  flies  appeared  at  any  time  they  would  have 
found  a  place  in  which  to  oviposit.  As  the  season  was  dry,  only  sufficient  water  was 
used  to  prevent  the  wheat's  dying.  Material  .in  the  cages  was  disturbed  as  little  as 
possible  in  noting  its  condition. 


Champaign,  Illinois,  November  12,  1890. 

The  meeting  was  called  to  order  by  Chairman  S.  A.  Forbes.  The 
minutes  of  the  previous  meeting  were  read  and  approved. 

On  motion  of  Mr.  J.  B.  Smith  a  subcommittee  of  three  was  appointed 
by  the  chair  to  confer  with  the  committee  on  cooperation  of  the  Associ- 
ation of  Economic  Entomologists  for  the  purpose  of  recommending 
means  of  getting  more  time  and  liberty  allowed  us  in  which  to  hold 
our  meetings  and  increase  our  membership,  if  possible,  in  the  future. 
Messrs.  J.  B.  Smith,  C.  M.  Weed,  and  H.  Garman  were  appointed  upon 
this  subcommittee. 

Mr.  Wood  worth  read  the  following  paper : 


THE  LABORATORY  METHOD   OF  EXPERIMENTATION.* 

By  C.  W.  WOODWORTH. 

The  work  of  Harris,  Fitch,  and  Walsh  and  many  of  our  own  day  is 
chiefly  along  the  line  of  simple  observation,  but  there  is  opening  a  new 
era  for  economic  entomology,  for  we  as  Experiment  Station  officers  are 
or  should  be  especially  concerned  with  experimentation.  This  will 
soon  come  to  be  recognized  as  the  only  means  for  laying  a  sure  founda- 
tion for  the  science  of  economic  entomology. 

"This  paper  was  illustrated  by  large  diagrams,  which  can  not  be  introduced  here. 
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Two  methods  of  experimentatiou  may  be  distinguished.  One  we 
may  call  the  field  method  and  the  other  the  laboratory  method.  The 
first  method  is  exemplified  in  the  splendid  sets  of  experiments  con- 
ducted by  the  United  States  Division  of  Entomology.  They  are  to 
test  practical  questions  by  practical  methods ;  that  is,  they  take  the 
conditions  as  they  occur  in  nature  and  apply  remedies  with  methods 
by  which  they  could  be  applied  in  practical  work.  The  laboratory 
method  may  produce  conditions  that  seldom  or  never  occur  in  nature, 
and  may  use  remedies  by  methods  entirely  impractical  in  the  field.  It 
is  essential  to  the  field  method  that  we  take  things  as  they  are;  that 
we  do  everything  in  a  rough  way.  The  laboratory  method,  on  the  other 
hand,  is  especially  characterized  by  the  greatest  possible  accuracy  in  its 
detail  and  by  the  elimination  as  far  as  possible  of  all  sources  of  error. 
The  results  obtained  by  the  former  method  are  practical,  but  almost 
wholly  empirical,  while  the  latter  gives  theoretical  information.  Both 
methods  are  valuable,  both  are  essential  to  economic  entomology.  The 
field  method  heretofore  has  been  chiefly  followed,  so  that  the  practice, 
though  often  of  a  very  doubtful  character,  is  far  in  advance  of  the 
theoretical  knowledge  of  this  science.  It  is  to  call  your  attention  to 
the  value  and  importance  of  the  laboratory  method  that  this  paper  is 
prepared. 

That  part  of  the  therapeutics  of  economic  entomology'  that  deals 
with  the  eifects  the  insecticides  have  on  plants  is  deservedly  receiving 
considerable  attention.  The  arsenites  are  the  most  important  insecti- 
cides from  this  point  of  view,  both  on  account  of  their  extensive  use  and 
because  of  the  great  injury  to  the  plants  for  which  they  are  sometimes 
accountable. 

The  injury  they  do  to  vegetable  tissue  seems  to  depend  to  a  great  ex- 
tent upon  their  absorption  by  the  plant.  The  critical  points  are  the 
time  of  application  [when  the  poison  is  applied  wet]  and  each  subse- 
quent rain  or  dew.  A  knowledge  therefore  of  the  conditions  favoring 
rapid  absorption  is  of  great  importance.  Some  experiments  made  by 
us  on  oak  leaves  prove  that  the  leaf  in  drying  increases  its  power 
to  absorb  water  up  to  a  certain  point  and  then  decreases  it.  Is  this  the 
case  with  other  plants  f  If  so,  the  best  time  to  spray  on  a  clear  day  is 
in  the  afternoon,  but  on  a  less  clear  one,  in  the  morning.  There  is  need 
of  a  large  amount  of  experimentation  along  this  line. 

In  making  applications  of  the  insecticides  to  the  leaf  to  determine  the 
injury  prpduced  it  is  essential  that  we  be  enabled  to  make  a  uniform 
application,  that  is  to  apply  the  same  amount  of  poison  each  time.  The 
use  of  water  as  a  dilutant  seems  more  accurate  than  if  the  poison  is 
used  in  the  dry  way,  and  dipping  is  the  mode  of  application  which  in 
my  hands  has  been  most  satisfactory. 

To  compare  different  insecticides  it  is  essential  that  we  make  our  solu- 
tions of  some  standard  strength.  Unquestionably  the  standard  for 
comparison  should  be  their  effectiveness  in  killing  insects.     This  will 
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differ  for  different  iusects,  and  perhaps  the  insecticides  will  even  have  a 
different  ratio.  Therefore  the  standard  for  experiment  must  be  made 
arbitrarily  and  calculated  to  the  comparison  standard  for  each  insect. 
The  past  season  we  have  made  the  experiment  standard  for  our  work 
approximately  the  amount  of  arsenic  in  the  insecticides.  Next  season 
we  intend  to  use  the  same  standard,  but  first  have  the  substance  ana- 
lyzed and  make  our  mixtures  as  accurately  as  possible.  In  preparing 
for  a  set  of  experiments  we  have  invariably  made  but  one  strength  of 
the  poison  and  obtained  the  other  strengths  by  dilution,  both  for  the 
sake  of  speed  and  accuracy. 

Not  only  must  the  strength  of  the  mixture  be  brought  to  a  standard, 
but  the  method  of  its  preparation  must  be  uniform.  The  addition  of 
any  substance,  as  lime,  may  entirely  change  the  nature  of  the  mixture, 
and  if  water  from  different  sources  be  used,  it  must  be  proven  by  experi- 
ment that  no  variation  in  the  results  is  produced.  The  length  of  time 
after  the  preparation  is  made  has  a  great  influence.  As  tested  on  sor- 
ghum leaves,  London  purple  is  but  little  if  any  changed  by  standing, 
while  Paris  green  becomes  fully  twice  as  injurious  and  the  injury  from 
white  arsenic  is  increased  perhaps  a  hundred  fold.  The  Paris  green 
mixture  used  on  the  oak,  even  when  fresh,  is  more  injurious  than  Lon- 
don purple,  a  fact  hard  to  account  for. 

There  is  so  much  difference  in  the  action  of  the  poison  on  different 
leaves  that  it  is  necessary  to  carefully  select  leaves  that  are  uniform 
for  experimental  purposes.  I  believe  that  individual  leaves  are  most 
desirable  for  several  reasons.  Among  the  things  that  are  proven  to 
cause  variation  in  the  results  are,  age,  physical  condition,  and  exposure. 
Uniformity  in  these  conditions  at  least  must  be  secured  when  experi- 
ments are  to  be  compared. 

For  marking  the  leaves,  I  have  tried  a  number  of  methods.  Tags  at- 
tached by  fine  wire  are  quite  quickly  applied,  but  injure  the  petioles  of 
some  plants.  Tying  is  a  rather  tedious  operation,  but  without  other 
objections.  A  faster  way  is  the  use  of  artist's  oil  paints,  putting  a  mark 
or  number  on  the  leaf.  I  think  that  a  set  of  conductor's  punches  would 
make  the  quickest  and  most  satisfactory  mark. 

A  most  important  thing  is  the  reading  of  the  results  of  the  experi- 
ments. Figures  are  for  all  reasons  better  than  the  use  of  such  terms  as 
much  and  little.  My  plan  is  to  read  in  tenths.  I  find  I  can  do  this 
very  uniformly.  It  is  my  habit  to  occasionally  test  myself  by  rereading 
sets  of  experiments.  With  a  higher  number,  as  twenty,  I  can  not  read 
satisfactorily.    Ten  is  a  most  convenient  number  for  calculations. 

It  is  best  to  take  more  than  one  reading,  perhaj^s  as  often  as  daily, 
and  to  trace  the  injury  carefully.  This  will  enable  one  to  note  excep- 
tional leaves  and  perhaps  discover  the  cause.  The  difference  observ- 
able between  early  and  late  reading  suggests  the  possibility  of  arresting 
injury  by  a  thorough  washing  with  water,  or  better,  by  applying  water 
containing  iron  rust,  and  would  not  the  use  of  the  latter  remove  the 
objections  to  the  use  of  the  arsenic  on  fruits  ? 
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There  is  more  than  one  kind  of  injury  produced  by  arsenites.  One 
form  generally  shows  itself  as  a  spotting  of  the  leaf.  It  is  this  form 
that  is  usually  observed  and  written  about,  but  on  certain  plants  it  is 
doubtful  if  the  most  injury  be  not  produced  in  another  way  which  I  have 
denominated  chronic  poisoning-.  This  does  not  show  itself  immediately 
according  to  my  experience,  but  unless  the  leaf  has  also  acute  local 
poisoning  there  is  for  some  time  no  effect  observable.  Later  the  leaf 
passes  through  the  same  process  as  is  normal  later  in  the  year,  becomiug 
dryer,  generally  coloring  red  or  yellow  and  dropping.  In  the  summer 
or  fall,  after  the  spring  growth  has  ceased,  the  limbs  to  which  an  appli- 
cation is  made  will  sometimes  be  left  entirely  bare  from  this  cause,  while 
the  other  parts  of  the  tree  retain  their  foliage.  Chronic  poisoning  is 
most  seT'ere  on  peach  of  any  plant  with  which  I  have  experimented, 
apple  perhaps  being  the  next.  A  similar  thing  occurs  in  the  use  of  the 
alkalies. 

Cross-section  paper  is  a  great  requisite  when  this  kind  of  experimenta- 
tion is  conducted.  J]ach  reading  should  be  plotted  so  as  to  give  the 
investigator  a  clear  idea  of  his  results.  Any  deviation  from  a  regular 
curve,  any  exceptional  maximum  or  minimum  reading  should  be  inves- 
tigated, for  it  is  only  by  attention  to  such  details  that  we  can  be  able 
to  find  the  cause  of  variation  and  to  eliminate  in  subsequent  experi- 
ments that  source  of  error.  In  reporting  the  experiments,  the  detailed 
figures  will  be  of  little  value,  but  the  averages,  the  number  of  experi- 
ments, and  the  maximum  and  minimum  readings  will  give  one  an  idea 
not  only  of  the  results,  but  also  of  the  trustworthiness  of  the  work. 

Such  experimentation  as  I  have  outlined  presents  a  promising  field 
for  cooperative  work,  and,  as  before  stated,  it  is  this  kind  of  experi- 
mentation that  is  at  present  most  needed.  We  must  have  a  theoretical 
knowledge  of  the  subject,  a  rational  for  our  practice ;  for  with  eco- 
nomic entomology,  as  with  any  other  science,  all  investigation  is  hin- 
dered and  of  a  more  or  less  transient  value  until  the  fundamental  prin- 
ciples are  well  established. 

Mr.  Beck  with  then  read  the  following  paper  : 

PRACTICAL  NOTES  ON  THE  USE  OF  INSECTICIDES. 

By  M.  H.  Beckwith. 

So  much  has  already  been  written  concerning  this  subject  that  it 
would  seem  to  be  scarcely  worth  while  to  attempt  to  add  anything  that 
will  be  of  value.  Although  I  may  not  be  able  to  give  you  any  new 
method  of  using  insecticides,  the  work  in  this  line  that  I  have  been 
able  to  accomplish  during  the  past  season  may  prove  interesting. 

It  is  not  always  those  experiments  that  are  the  most  successful  that 
prove  most  valuable.  Frequently  it  is  our  failures  that  finally  produce 
the  best  results.  Thus  it  is  with  the  use  of  insecticides ;  in  attempting 
to  prevent  the  ravages  of  certain  insects  by  the  method  that  appears 
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at  the  time  the  most  feasible,  we  find  that  it  is  entirely  impracticable 
and  at  once  proceed  to  accomplish  the  desired  result  by  some  other 
means  until  a  method  is  found  that  proves  to  be  a  complete  success. 
The  complete  failure  of  the  first  method,  while  it  may  be  very  dis- 
couraging, puts  us  on  our  metal  to  discover  something  that  will 
prove  effectual ;  whereas  if  a  partial  success  had  been  secured  in  the 
first  instance,  we  would  in  all  probability  have  been  content  to  rest  on 
our  laurels  and  have  adopted  that  method  as  the  best  one  available ;  at 
least  such  has  been  my  experience  during  the  past  season. 

Early  in  the  spring  a  letter  was  received  from  Col.  J.  J.  Eoss,  an  ex- 
tensive fruit  grower  residing  in  the  vicinity  of  Seaford,  Delaware,  stat- 
ing that  the  peach  trees  in  his  young  orchard  were  being  destroyed  by 
the  Aphis,  and  requesting  me  to  visit  his  place  and  see  what  could  be 
done  to  destroy  the  insects.  Upon  arriving  there  I  found  a  large  num- 
ber of  the  trees  literally  covered  with  the  species  now  known  as  Aphis 
persiccc-niger,  the  name  and  description  having  since  been  published 
by  Dr.  Erwm  F.  Smith,  in  Entomologica  Americana.  These  Aphids 
may  be  found  in  an  infested  orchard  at  all  seasons  of  the  year,  located 
either  upon  the  roots  or  upon  the  limbs  and  twigs  of  the  trees. 

The  trees  were  from  4  to  5  feet  in  height  and  the  leaves  upou  many  of 
them  were  already  withered,  and  in  some  instances  entirely  destroyed. 
I  began  spraying  the  trees  in  the  afternoon  with  kerosene  emulsion  in 
proportion  of  1  part  to  15  parts  of  water,  using  the  Nixon  Little  Giant 
spraying  machine  and  Nixon  nozzle.  An  examination  of  the  sprayed 
trees  the  next  morning  gave  such  assurance  of  the  effectiveness  of  the 
treatment  that  Colonel  Ross  immediately  ordered  one  of  the  Lockport 
machines  by  telegraph.  After  showing  method  of  preparing  the  emul- 
sion, I  returned  to  the  Experiment  Station  to  attend  to  other  work. 
Subsequent  sprayings  under  Colonel  Koss's  direction  he  informed  me 
did  not  succeed  in  destroying  the  Aphids.  Whether  the  failure  was 
due  to  faulty  preparation  of  the  emulsion  or  the  lack  of  thoroughness 
in  the  application,  I  am  unable  to  say. 

Upon  hearing  of  this  failure,  I  at  once  sprayed  with  the  emulsion 
several  badly  infested  trees  in  an  orchard  near  Dover,  and  upon  exam- 
ining twigs  from  the  sprayed  trees  about  20  hours  after  treatment, 
by  actual  count  I  found  that  80  per  cent,  of  the  Aphids  had  been  de- 
stroyed by  a  single  treatment.  Upon  my  recommendation.  Dr.  Hugh 
Martin  used  the  kerosene  emulsion,  upon  infested  trees  in  his  orchard 
near  Bridgeville  and  one  application  resulted  in  entirely  freeing  the 
trees  from  the  insects. 

I  advised  several  other  parties  to  use  a  decoction  of  tobacco  and  water. 
Mr.  E.  G.  Packard,  of  Dover,  Delaware,  took  5  pounds  of  tobacco  stems 
and  steeped  them  in  3  gallons  of  water  for  3  hours.  After  straining 
the  decoction,  he  added  sufiQcieut  water  to  make  7  gallons.  This 
amount  was  sufiicieut  to  spray  two  hundred  two-years-old  peach  trees 
that  were  badly  infested  with  the  Aphids.  One  treatment  proved  ef- 
fectual. 
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From  my  experience  1  amcoufident  that  either  the  kerosene  emulsion 
or  the  tobacco  decoction  will  prove  a  certain  remedy  for  the  Black  Aphis 
of  the  peach  tree  if  thoroughly  applied  in  the  form  of  a  strong,  line 
spray  while  the  insects  are  above  the  surface  of  the  soil. 

The  Rose  Chafer,  or  Rose-bug,  as  it  is  commonly  known  with  us,  3Iac- 
rodactylus  subspinosus,  is  one  of  our  most  troublesome  insect  pests.  It 
usually  makes  its  appearance  about  the  24th  of  May ;  I  captured  a  few 
specimens  this  season  on  the  22d.  In  sections  where  the  Stagger- 
bush,  or  Kill  Deer,  Andromeda  sp.,  is  abundant,  the  Rose  Chafer  feeds 
upon  the  fragrant  blossoms  of  this  plant  as  long  as  a  flower  remains  in 
preference  to  anything  else;  when  these  are  gone,  it  attacks  the  blos- 
som buds  of  the  grape  and  in  a  very  short  time  will  destroy  every 
bunch  of  buds  in  a  vineyard  and  frequently  the  leaves  also. 

They  do  not  stop  with  the  grape  vines,  but  attack  and  destroy  the 
fruit  of  the  Apple,  Peach,  Pear,  and,  in  the  case  of  the  Plum  and  Cherry, 
both  fruit  and  leaves.  They  are  also  very  partial  to  the  young,  green 
Walnuts  upon  the  trees  of  Juglans  nigra. 

My  first  experience  with  this  insect  was  in  the  vineyard  of  Mr.  E.  H. 
Brancroft  near  Camden,  Delaware — the  finest  and  best  kept  vineyard 
that  I  have  seen  in  Delaware.  There  were  six  hundred  Concord  grape 
vines,  planted  8  feet  apart  with  a  post  about  6 J  feet  high  at  each  vine, 
and  with  single  wires  at  the  top  of  the  posts  extending  in  both  direction^, 
and  crossing  each  other  at  right  angles  upon  which  the  vines  were** 
trained.  "; 

When  1  began  work  in  this  vineyard  the  beetles  had  just  commenced 
feeding  upon  the  blossom  buds.  At  first  I  hung  small  vials  containiug; 
bisulphide  of  carbon  among  the  vines,  to  test  the  effect  of  the  odor  in 
keeping  the  insects  away  from  the  vines,  but  soon  found  that  it  would 
not  prove  effectual. 

I  sprayed  a  portion  of  the  vineyard  with  London  purple  at  the  rate 
of  1  pound  of  London  purple  to  200  gallons  of  water,  thoroughly 
drenchiug  the  vines  until  the  liquid  dripped  from  them.  A  thorough 
examination  of  the  treated  vines  about  12  hours  afterward  fully  con- 
vinced me  that  the  treatment  was  entirely  useless.  Not  a  dead  Rose- 
bug  could  be  found.  In  feeding  upon  the  blossom  buds  the  Rose-bugs 
merely  bite  through  the  outer  covering  of  the  buds  and  then  feed  upon 
the  inner  parts.  Finally  I  sprayed  several  rows  with  a  thin  whitewash, 
completely  covering  the  foliage  with  a  coating  of  lime.  At  first  this 
appeared  distasteful  to  the  insects,  aud  I  began  to  think  that  it  would 
succeed  in  preventing  their  ravages  ;  but  after  a  few  hours  it  was  evi- 
dent that  they  were  feeding  in  that  part  of  the  vineyard  in  as  great 
numbers  as  upon  the  untreated  portion. 

By  this  time  I  found  that  nearly  every  cluster  of  blossom  buds  upon 
the  vines  was  destroyed,  and  having  devoted  the  greater  part  of  two 
days  to  the  experiment,  I  returned  to  the  station  almost  completely 
discouraged. 
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The  next  morning  a  lady  residing  near  Newark  informed  me  that  the 
Rose  Chafers  were  destroying  her  roses.  I  made  np  my  mind  that  I 
would  not  give  up  the  fight  without  at  least  another  effort,  and,  pre- 
paring a  supply  of  kerosene  emulsion,  gave  the  rose  bushes  a  thorough 
spraying,  using  at  the  rate  of  one  part  of  emulsion  to  nine  parts  of  water. 
As  soon  as  the  spray  struck  the  insects  many  of  them  released  their 
hold  and  fell  to  the  ground.  The  application  was  made  just  at  evening, 
and  the  next  day  1  found  many  dead  insects  upon  the  ground  under- 
neath the  bushes.  There  were  numerous  Rose  Chafers  upon  the  roses 
at  this  time,  but  to  all  appearance  they  had  come  upon  them  after  the 
application  of  the  emulsion.  The  same  evening  I  applied  the  emulsion 
upon  some  infested  rose  bushes  in  my  own  garden,  and  afterwards 
picked  a  number  of  the  roses  upon  which  were  a  large  number  of  the 
insects  and  placed  them  in  a  well-ventilated  breeding  cage.  The  next 
morning  every  bug  was  found  to  have  been  killed  by  the  treatment. 
Of  course  the  treatment  would  probably  have  to  be  repeated  every 
day  for  some  days  in  order  to  destroy  the  insects  that  had  just  hatched 
out  or  had  come  from  some  other  feeding  ground. 

From  my  experience  with  the  Rose  Chafer  I  feel  very  confident  that 
it  can  be  controlled  by  the  use  of  the  kerosene  emulsion.  I  have 
planned  for  the  coming  season  an  experiment  to  compare  the  efficacy 
of  the  emulsion  and  the  new  insecticide  Zomonia. 

Several  persons  have  informed  me  that  they  have  noticed  large  num- 
bers of  dead  Rose  Chafers  upon  the  ground  under  Ailanthus  and  Linden 
trees  when  the  trees  were  in  full  bloom.  From  this  fact  they  con- 
cluded that  there  was  something  about  the  blossoms  that  poisoned  the 
insects.  I  thought  it  possible  that  the  Ailanthus  blossom  might  con- 
tain something  that  would  prove  valuable  as  an  insecticide ;  but  know- 
ing that  the  Linden  was  the  source  of  our  finest  honey,  I  was  some- 
what puzzled  to  account  for  the  death  of  the  insects.  Alter  carefully 
watching  an  Ailanthus  tree  that  was  located  near  the  college  campus, 
I  found  that  the  blossoms  were  frequented  by  large  numbers  of  insects 
of  different  species,  the  most  numerous  of  which  were  the  soldier  bee- 
tles, Chauliognathus  pennsylv aniens,  none  of  which  were  injuriously 
affected. 

After  considerable  study,  I  arrived  at  the  conclusion  that  the  Rose 
Chafers  were  attracted  by  the  blossoms  and  fed  upon  them  until  the 
females  were  ready  to  enter  the  soil  to  deposit  their  eggs,  and  the  males, 
dying  a  natural  death,  dropped  from  the  trees.  Unfortunately  I  did 
not  have  the  opportunity  to  visit  Ailanthus  trees  while  in  bloom  in  lo- 
calities where  the  insects  were  abundant,  and  consequently  was  un- 
able to  verify  my  conclusion. 

My  work  the  past  season  with  remedies  for  the  Codling  Moth  has 
been  confined  to  a  comparison  of  the  efficacy  of  Loudon  purple  and 
Paris  green.  The  experiment  was  conducted  in  a  large  apple  orchard 
belonging  to  the  Randolph  Peter's  Nursery  Company,  located. about  2 
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miles  from  the  Experiment  Station.  The  only  variety  available  for  the 
purpose  was  the  Early  Harvest,  nearly  all  the  fruit  of  other  varieties 
having  been  destroyed  by  frost  and  cold,  wet  weather.  The  fruit  upon 
a  number  of  the  sprayed  trees  was  destroyed,  and  the  plan  of  the  ex- 
periment was  in  consequence  somewhat  disarranged. 

The  Nixon  Little  Giant  spraying  machine  and  the  No.  3  Nixon  nozzle 
were  used  in  spraying  the  trees.  Instead  of  attaching  a  pole  to  the 
hose,  a  section  of  three-eighths  inch  iron  gas-pipe  10  feet  long  was  con- 
nected with  it  and  the  nozzle  screwed  upon  the  end  of  the  iron  pipe. 
I  find  that  it  is  much  more  convenient  than  a  pole,  and  at  the  same  time 
every  part  of  the  tree  can  be  reached  with  the  spray. 

Six  rows  of  trees  were  selected,  and  each  row  was  given  a  different 
treatment.  Three  rows  were  treated  with  London  purple  and  three 
with  Paris  green.  The  first  row  in  each  case  was  sprayed  with  water 
containing  the  insecticide  in  the  proportion  of  1  pound  to  200  fj^allons  of 
water,  the  second  1  pound  to  300  gallons,  and  the  third  1  pound  to  400 
gallons.  A  portion  of  the  trees  in  each  row  was  treated  at  two  differ- 
ent dates.  May  16  and  31.  Another  portion  was  treated  at  the  same 
time,  and  again  on  June  14.  Still  another  portion  was  treated  May 
31  and  June  14. 

The  fruit  was  picked  from  the  trees  July  8,  9,  and  10.  Each  apple 
was  carefully  examined  and  the  percentage  of  the  yield  containing  Cod- 
ling larvse  and  recorded  as  wormy  was  as  follows  : 

Two  trees  sprayed  May  16  and  3L,  at  the  rate  of  1  pound  of  London 
purple  to  200  gallons  of  water,  produced  2,618  apples,  of  which  272  or 
9.7  per  cent,  were  wormy. 

The  two  trees  sprayed  with  Paris  green  at  the  same  rate  produced 
3,120  apples,  of  which  149  or  4.5  per  cent,  were  wormy  ;  or  5.2  per  cent., 
less  wormy  fruit  from  the  trees  sprayed  with  Paris  green. 

Two  trees  sprayed  May  16  and  31  at  the  rate  of  1  pound  Londou  pur- 
ple to  300  gallons  of  water  produced  170  apples,  of  which  21  or  15.1  per 
cent,  were  wormy,  and  two  trees  sprayed  with  Paris  green  at  the  same 
rate  produced  740  apples,  of  which  28  or  7  per  cent,  were  wormy  j  a 
difference  of  8.1  per  cent,  in  favor  of  Paris  green. 

Two  trees  sprayed  May  16  and  31  at  the  rate  of  1  pound  of  London 
purple  to  400  gallons  of  water  i^roduced  189  apples,  of  which  23  or  12.1 
per  cent,  were  wormy. 

One  tree  sprayed  with  Paris  green  at  the  same  rate  produced  732 
apples,  of  which  45  or  6.1  per  cent,  were  wormy ;  a  difference  of  6  per 
cent,  in  favor  of  Paris  green. 

Combining  the  above  treatments  of  each  insecticide,  we  find  that  12.3 
per  cent,  of  the  total  yield  of  the  six  trees  treated  with  London  purple 
were  infested  with  the  Codling  larva,  and  only  5.8  per  cent,  of  the  total 
yield  of  the  five  trees  treated  with  Paris  green  were  infested,  giving 
6.5  per  cent,  less  wormy  fruit  from  trees  receiving  the  Pans  green 
treatment. 
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Comparing  the  trees  that  received  three  sprayings  on  May  16,  31, 
and  June  14,  we  find  that  two  trees  treated  with  London  purple  at  the 
rate  of  1  pound  to  200  gallons  of  water  produced  1,G15  apples,  27  of 
which,  or  1.1  per  ceut  of  the  yield,  were  wormy.  The  three  trees  treated 
with  Paris  green  at  the  same  time  and  in  the  same  proportion  produced 
2,035  apples  of  which  36,  or  1.5  percent  of  the  yield,  were  wormy.  In 
this  case  we  have  one-tenth  of  1  per  cent  less  wormy  fruit  from  trees 
treated  with  London  purple — practically  no  difference. 

Three  trees  that  were  treated  with  London  purple  at  the  rate  of  1 
pound  to  300  gallons  of  water  produced  1,057  apples,  31,  or  6.5  per  cent, 
of  which  were  wormy,  and  three  trees  treated  with  Paris  green  at  the 
same  rate  produced  2,852  apples,  97  of  which,  or  only  4.6  per  cent  of 
the  yield,  were  wormy ;  thus  showing  1.9  per  cent  less  wormy  fruit  from 
the  trees  treated  with  Paris  green. 

In  comparing  the  fruit  from  the  trees  treated  at  the  rate  of  1  pound 
to  400  gallons  of  water,  we  find  that  the  two  trees  treated  with  London 
purple  produced  806  apples,  39  of  which,  or  4.5  per  cent,  were  wormy ; 
and  that  two  trees  treated  with  Paris  green  produced  4,204  apples,  58 
of  which,  or  only  1.2  per  cent,  were  wormy ;  a  difference  of  3.3  per  cent 
in  favor  of  Paris  green  treatment. 

Combining  the  treatment  of  each  insecticide,  we  have  4.1  per  cent  of 
the  yield  of  the  trees  treated  with  Loudon  purple  that  are  wormy,  and 
only  2.6  per  ceut  trom  trees  treated  with  Paris  green ;  a  difference  of 
1.5  per  cent  in  favor  of  the  Paris  green. 

Comparing  the  fruit  from  trees  treated  May  31  and  June  14,  we  obtain 
the  following  data : 

The  two  trees  treated  with  London  purple  at  the  rate  of  1  pound  to 
200  gallons  of  water  produced  so  little  fruit  that  no  record  of  the  yield 
was  kept.  Two  trees  treated  with  Paris  green  produced  464  apples,  53 
of  which,  or  11.3  per  cent,  were  wormy. 

One  tree  treated  with  London  purple  at  the  rate  of  I  pound  to  300 
gallons  of  water  produced  985  apples,  58  of  which,  or  5.8  per  cent,  were 
wormy.  Two  trees  treated  with  Paris  green  in  the  same  proportion 
produced  1,646  apples,  70  of  which,  or  5.2  per  ceut,  were  wormy  ;  a  dif- 
ference of  six-tenths  of  1  per  cent  in  favor  of  the  Paris  green. 

Two  trees  treated  with  London  purple  at  the  rate  of  1  pound  to  400 
gallons  of  water  produced  847  apples,  40  of  which,  or  5.3  per  cent,  were 
wormy,  and  one  tree  treated  with  Paris  green  at  thesame  rate  produced 
985  apples,  58  of  which,  or  5.9  per  cent,  were  wormy ;  a  difference  of  six- 
tenths  of  1  per  cent  in  favor  of  Loudon  purple. 

Comparing  the  several  treatments  of  London  purple  and  Paris  green 
we  find  that  5.5  per  ceut  of  the  yield  of  the  three  trees  treated  with 
London  purple  were  wormy,  and  7.4  per  cent  of  the  yield  of  the  five 
trees  treated  with  Paris  green  were  wormy  ;  a  difference  of  1.9  per  cent 
in  favor  of  London  purple. 
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The  apples  from  two  trees  that  were  not  treated  were  counted  and 
examined  with  the  following  results  : 

One  i)roduced  846  apples,  297  of  which,  or  35.1  per  cent,  were  wormy, 
and  the  other  produced  751  apples,  278  of  which,  or  37  per  cent,  were 
wormy. 

Summarizing  the  results  of  the  experiment,  we  find  that  the  foliage 
of  the  trees  was  entirely  uninjured  by  any  of  the  treatments;  that  in 
nine  comparisons  of  the  treatments  of  London  purple  and  Paris  green 
seven  resulted  in  favor  of  using  Paris  green.  The  two  treatments  gave 
in  one  instance  only  one-tenth  of  1  per  cent  and  in  the  other  six-tenths 
of  1  per  cent  in  favor  of  London  purple  ;  that  in  every  instance  except 
one  the  use  of  insecticides  at  the  rate  of  1  pound  to  200  gallons  of  water 
gave  the  best  results. 

That  7.6  per  cent  of  the  fruit  from  all  trees  sprayed  with  London 
purple  was  infested  with  the  codling  larva,  and  only  4.4  per  cent  from 
those  sprayed  with  Paris  green ;  a  difference  of  3,2  per  cent  in  favor  of 
the  latter. 

I  deem  it  unnecessary  to  enlarge  upon  the  utility  of  the  treatments, 
as  it  is  generally  conceded  that  the  ravages  of  the  codling  larva  can  be 
prevented.  Heretofore  I  have  been  prejudiced  in  favor  of  London 
purple,  but  this  experiment  proves  conclusively  that  Paris  green  is  the 
more  effectual. 

The  next  paper  was  by  Mr.  C.  M.  Weed : 

LIFE  HISTORY  OF  PIMPLA  INQUISITOR. 

By  C.  M.  Weed. 
[Author's  abstract.] 

The  author  reported  rearing  this  species  from  larvte  externally  para- 
sitic on  an  unknown  Lepidopterous  larva  living  within  the  stems  of 
Evening  Primrose  {(Enothera  biennis).  Figures  of  all  stages  of  the  par- 
asite were  shown.  *  The  eggs  had  been  found  several  times  attached 
to  dead  lepidopterous  larvte,  suggesting  the  surmise  that  these  larvae 
were  stung  by  the  adult  Pimpla  before  oviposition. 

In  the  discussion  of  this  paper  Mr.  F.  L.  Harvey  inquired  if  Pimpla 
species  oviposit  in  larvae  already  dead.  Mr.  Weed  said  that  it  was  pos- 
sible that  they  did,  but  he  did  not  know. 

Mr.  Howard  asked  how  many  eggs  Mr. Weed  found  on  a  single  larva, 
to  which  Mr.  Weed  replied  that  he  usually  found  but  one,  but  occa- 
sionally two. 

*  Dr.  Weed  has  submitted  a  specimen  of  this  larva,  which  Tproves  to  he  Lairrna 
eloisella  Clem,  the  only  Lepidopterou  which  we  know  to  breed  in  the  stems  of  (Enothera, 
the  and  which  we  reared  many  years  ago  at  St.  Louis.  Of  the  other  species  of 
same  genus  aftecting  (Enothera  and  which  Miss  Murtfedt  has  reared  for  us,  L,  murt- 
/eldtieUa  Ch.  feeds  in  the  flower  buds;  and  L.  brevivitella  Clem  and  X.  circumsanp- 
iiella  Zeller,  in  the  sued  capsules.— C.  V.  R. 
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Mr.  Howard  said  that  the  fact  that  Pimpla  inquisitor,  ordinarily  au 
internal  feeder,  becomes  here  external,  is  an  interesting  confirmation 
of  a  generalization  recently  made  by  Professor  Kiley,  to  the  effect  that 
nearly  all  parasites  of  endophytic  insects  are  external. 

Mr.  Riley  remarked,  in  view  of  what  had  just  been  said,  that  this 
generalization  would  hold  good  not  only  in  reference  to  endophytic 
larvte  but  also  in  reference  to  many  external  feeders,  especially  such  as 
in  transforming  spin  a  cocoon.  He  had  shown  that  Thalessa  fed  ex- 
ternally, the  egg  being  probably  laid  on  or  near  the  Tremex  larva. 
The  Ophion  larva  was  known  to  feed  externally,  the  egg  being  strongly 
fastened  to  the  skin  of  the  victim.  The  same  was  true  of  most  of  the 
Digger  wasps  so  far  as  his  observations  went,  and  particularly'  in  the 
Scoliid(e,  Pompilidce,  Sphecida',  and  Bembecidce.  In  some  cases  of  external 
parasites  the  egg  of  the  parent  would  seem  to  be  necessarily  laid  in  the 
burrow  of  the  plant-feeder,  the  young  larva  being  obliged  to  find  its 
victim,  but  in  most  cases  the  egg  was  attached  by  the  parent. 

Mr.  Aid  rich  showed  specimens  of  OpJieltes  glmwopteriis  that  he  had 
bred  from  larvjie  of  Cimbex  americana.  He  also  stated  that  it  had  been 
bred  from  C.  americana  by  Mr.  O.  Lugger,  of  Minnesota. 

Mr.  Howard  stated  that  this  same  species  is  a  common  parasite  in 
Europe  on  Cinihex  larvse. 

Mr.  James  Fletcher  said  he  had  bred  the  same  insect  in  Canada. 

Adjourned  until  evening. 

EVENING  SESSION. 

After  being  called  to  order  by  Chairman  S.  A.  Forbes,  the  following 
officers  were  elected  for  the  ensuing  year:  Chairmau,  Mr.  A.  J.  Cookj 
secretary,  Mr.  C.  P.  Gillette. 

The  subcommittee  appointed  to  confer  with  the  committee  on  cooper- 
ation of  the  Association  of  Official  Economic  Entomologists  then  made 
its  report  through  its  chairman,  Mr.  J.  B.  Smith.  After  making  certain 
amendments  the  report  was  adopted  as  follows:  The  committee  on  ento- 
mology respectfully  begs  to  state  to  the  general  association  that  the  pa- 
lmers presented  by  its  members  have  been  of  such  general  interest  to  the 
station  workers  and  teachers  and  that  so  much  advantage  has  resulted 
to  individuals,  all  of  which  will  redound  to  the  benefit  of  the  stations 
and  colleges,  that  they  are  encouraged  to  ask  that,  if  possible,  the  pro- 
grams be  so  arranged  hereafter  that  more  time  shall  be  given  for  the 
consideration  of  special  topics  by  the  permanent  committees. 

Mr,  C.  Wood  worth  moved  that  one  member  of  the  committee  be  ap- 
pointed to  act  conjointly  with  two  other  persons,  one  from  the  perma- 
nent committee  on  botany  and  one  from  the  permanent  committee  on 
horticulture,  to  secure,  if  possible,  a  set  of  standard,  uniform  connec- 
tions for  nozzles  and  pipe  fixtures  used  in  spraying  machinery.  Mr. 
Alwood  was  appointed  by  the  chair  to  act  in  this  capacity. 

On  motion  of  Mr.  A.  J.  Cook  the  committee  decided  that  in  the  cir- 
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€ulars  seut  out  to  call  the  uext  aunufil  meeting*  a  cordial  invitatioa 
should  be  extended  to  any  not  members  to  be  present  and  take  part  in 
the  meetings. 

Mr.  Howard  then  read  the  following  paper : 

THE  HOST  RELATIONS  OF  PARASITIC  HYMENOPTERA. 

By  L.  O.  Howard. 

So  many  instances  of  the  importance  of  the  Hymenopterous  parasites 
of  injurious  insects  are  on  record  that  there  is  no  necessity  of  dwell- 
ing ui)on  it  before  a  meeting  of  working  entomologists. 

They  are  of  greatly  more  importance  to  us  than  Dipterous  parasites 
not  only  on  account  of  their  vastly  superior  numbers,  but  in  the  ex- 
tremely important  point  of  rapid  breeding.  Had  Lestophomis^  the 
Australian  Dipterous  parasite  of  Icerya  2)urchasi,  which  Professor  Riley 
sent  Mr.  Koebele  to  Australia  to  bring  over  alive,  been  a  Hymenopter- 
ous parasite  like  Euplectrus,  for  example,  which  Schwarz  has  shown 
may  occupy  in  the  Southern  States  in  summer  the  almost  incredibly 
short  time  of  8  days  for  a  single  generation,  there  would  have  been  no 
necessity  for  the  now  famous  Vedalia  cardinalis,  as  even  this  rapid 
breeder  occupies  30  days  in  its  life  round,  even  under  the  most  favorable 
circumstances. 

With  this  advantage  over  Dipterous  parasites,  as  well  as  over  i)reda- 
ceous  insects,  they  have  still  another  over  the  latter  class  of  bene- 
ficial insects,  in  that  they  are  never  cannibals,  a  habit  which  is  often  a 
serious  drawback  to  the  otherwise  fair  characters  of  many  predaceous 
species. 

The  importance  of  their  work  admitted,  the  importance  of  their  study 
follows  as  a  necessary  corollary,  and  perhaps  the  most  important  feature 
of  the  results  of  such  study  is  the  attainment  of  that  knowledge  which 
will  enable  us  to  recognize  the  limitations  of  each  parasitic  species ; 
given  a  certain  parasite,  to  know  upon  what  it  is  liable  to  prey,  or, 
given  a  certain  injurious  insect,  to  know  what  parasites  will  probably 
attack  it.  More  precise  knowledge  will  be  gained  when  our  reariugs 
will  enable  us  to  bring  forth  an  accessible  volume  in  which  we  may  see 
at  a  glance  just  what  parasites  have  been  reared  from  a  certain  injuri- 
ous species,  just  what  species  have  been  reared  from  congeneric  forms, 
and,  by  a  .converse  arrangement,  just  what  hosts  a  certain  parasite  pos- 
sesses. Grouping  such  facts  will  enable  the  most  important  generali- 
zations and  systematic  classification  will  undoubtedly  be  affected. 

Our  published  knowledge  in  these  directions  is  so  far  slight  in  this 
country,  nor  have  the  isolated  records  and  shorter  lists  been  brought 
together  in  Europe.  Some  4  years  ago  I  began,  as  a  basis  for  general- 
ization as  to  the  habits  of  restricted  groups,  the  lumping  of  the  Euro- 
pean lists  by  means  of  a  card  catalogue.  The  task  proved  a  much 
greater  one  than  I  anticipated,  and  later  Dr.  Eiley  kindly  afforded  me 
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assistauce  through  some  of  the  clerks  of  the  Division  of  Entomology  at 
odd  moments.  I  have  now  accumulated  about20,000 cards,  each  one  re- 
ferring to  a  recorded  rearing  of  a  hymenopterous  parasite  in  Europe. 
I  am  now  engaged  upon  the  work  of  arranging  these  cards  according 
to  the  latest  accepted  classification  of  the  host  insects,  and  it  proves  a 
task  of  equal  magnitude  to  the  original  preparation  of  the  cards,  but 
already  I  can  see  unsuspected  generalizations  ahead,  and  already  I  feel 
myself  much  better  acquainted  with  group  habits.  I  have  been  able  to 
draw  up  a  short  table  of  the  American  and  European  parasites  of  in. 
sects  common  to  both  continents,  and  in  the  case  of  several  recently 
imported  pests  have  been  able  to  tabulate  at  once  and  without  search  of 
the  literature  lists  of  the  European  parasites,  thus  indicating  the  best 
species  for  importation,  and  also  showing  which  of  our  own  forms  will 
be  most  likely  to  attack  the  newcomer. 

When  it  comes  to  the  host  relations  of  our  own  parasites,  however — 
and  this,  for  our  purposes,  as  constant  students  of  insects  in  the  breed- 
ing cage,  is  by  far  the  most  important  side  of  the  work — the  poor  show- 
ing which  we  make  is  most  deplorable.  In  1885  I  published  a  short 
list  of  about  60  rearings  of  Chalcidids,  in  1889  a  compiled  list  of  less 
than  100  rearings  and  in  the  same  year  a  list  of  116  rearings  of  butter- 
fly parasites.  During  the  present  year  the  editors  of  Insect  Life  have 
been  publishing  the  rearings  of  Hymenopterous  parasites  indicated  in 
the  notes  and  collections  of  the  Division  of  Entomology  and  National 
Museum,  largely  from  Professor  Riley's  earlier  notes,  and  have  recorded 
some  300  rearings  of  Braconidse  and  have  ready  for  jjublication  about 
300  of  the  family  Ichneumonidfe.  Lists  of  rearings  in  the  Chalcididse 
Proctotrupidoe  and  in  the  parasitic  Oynipidae  which  will  follow  will  be 
much  shorter,  not  from  lack  of  material,  but  from  the  incompleteness 
with  which  the  collections  in  these  families  are  determined. 

As  to  the  scattered  records,  in  the  reports  of  economic  entomologists 
and  in  our  entomological  journals,  most  of  you  would  probably  be  sur- 
prised, as  I  have  been,  at  the  extremely  small  size  of  a  list  based  upon 
such  records.  It  will  certainly  not  equal  in  size  the  short  combined 
lists  already  published,  so  that  altogether  from  published  records  we 
shall  have  a  total  of  less  than  1,500  American  rearings.  This  as  against 
20,000,  which  I  estimate  for  European  records,  is  such  an  unfavorable 
contrast  that  I  am  anxious  to  improve  it  greatly  before  publishing,  and 
I  am  satisfied  that  this  can  be  done  by  enlisting  the  active  cooperation 
of  the  members  of  this  association. 

What  I  would  urge  you  to  do  is  this  :  (1)  prepare  and  publish  lists  of 
your  rearings  of  such  parasites  as  you  have  named  in  your  collections  5 
(2)  if  you  have  neither  the  time  nor  the  facilities  for  naming  the  un- 
named species  send  them  to  Professor  Eiley  at  Washington,  and  I  have 
his  authority  for  the  promise  that  he  will  name  them  or  have  them 
named  by  comparison  with  the  National  collection.  (In  such  case  send 
duplicates,  when  possible,  which  need  not  be  returned ;  but  if  necessary 
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the  specimens  will  be  sent  back).  If  you  do  not  care  to  take  the  trouble 
to  list  such  rearings,  if  you  will  send  breeding  memoranda  with  the 
specimens,  we  will  have  them  listed  for  you  and  then,  if  you  desire,  will 
publish  them  in  Insect  Life.  (3)  Pay  as  much  attention  as  possible 
to  this  matter  of  parasites,  and  save  carefully  everything  reared. 

If  this  course  is  followed  for  say  two  or  three  seasons,  I  feel  satisfied 
that  a  most  creditable  and  extremely  valuable  compilation  can  be  made, 
which  1  am  confident  will  be  one  of  the  works  most  often  referred  to  by 
the  working  economic  entomologist. 

Mr.  Snow  then  presented  the  following : 

EXPERIMENTS  FOR  THE  DESTRUCTION  OF  CHINCH  BUGS  IN  THE 
FIELD  BY  THE  ARTIFICIAL  INTRODUCTION  OF  CONTAGIOUS 
DISEASES. 

By  F.  H,  Snow. 

These  experiments  have  beeu  continued  through  the  two  seasons  of 
1889  and  1890,  and  have  been  remarkably  successful.  As  Entomologist 
to  the  Kansas  State  Board  of  Agriculture  I  had  prepared  an  article  for 
the  annual  meeting  of  that  Board  in  January,  1889,  stating  what  was 
known  at  that  time  upon  the  subject,  and  calling  attention  to  the  in 
vestigations  of  Professors  Forbes,  Burrili,  and  Lugger.  In  Juue,  1889, 
a  letter  was  received  from  Dr.  J.  T.  Curtiss,  of  D wight,  Morris  County, 
Kansas,  announcing  that  one  of  the  diseases  mentioned  in  the  article 
(Entomophthora)  was  raging  in  various  fields  in  that  region,  and  stating 
that  in  many  places  in  fields  of  oats  and  wheat  the  ground  was  fairly 
white  with  the  dead  bugs.  Some  of  these  dead  bugs  were  at  once  ob- 
tained and  experiments  were  begun  in  the  entomological  laboratory  of 
the  university.  It  was  found  that  living,  healthy  bugs,  when  placed  in 
the  same  jar  with  the  dead  bugs  from  Morris  County  were  sickened  and 
killed  within  10  days.  A  Lawrence  newspaper  reporter,  learning  of  this 
fact,  published  the  statement  that  any  farmers  who  were  troubled  by 
chinch  bugs  might  easily  destroy  them  from  their  entire  farms  by  sending 
to  me  for  some  diseased  bugs.  This  announcement  was  published  all  over 
the  countr;y,  and  in  a  few  days  I  received  applications  from  Agricultural 
Experiment  Stations  and  farmers  in  nine  different  States,  praying  for 
a  few  "diseased  and  deceased"  bugs  with  which  to  inoculate  the  de- 
stroying pests  with  a  fatal  disease.  Some  fifty  packages  were  sent  out 
during  the  season  of  1889,  and  the  results  were  in  the  main  highly 
favorable. 

It  was  my  belief  that  sick  bugs  would  prove  more  serviceable  in  the 
dissemination  of  disease  than  dead  bugs.  I  accordingly  sent  out  a  cir- 
cular letter  with  each  package,  instructing  the  receiver  to  place  the 
dead  bugs  in  ajar  for  48  hours,  with  from  ten  to  twenty  times  as  many 
live  bugs  from  the  field.  In  this  way  the  disease  would  be  communi- 
cated to  the  live  bugs  in  the  jar.    These  sick  bugs  being  deposited  in 
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different  portions  of  the  field  of  experiment  would  communicate  the 
disease  more  thoroughly  while  moving  about  among  the  healthy  bugs 
by  which  they  would  be  surrounded.  This  belief  was  corroborated  by 
the  results.  The  disease  was  successfully  introduced  from  my  labora- 
tory into  the  States  of  Missouri,  Nebraska,  Indiana,  Ohio,  and  Minne- 
sota, and  into  various  counties  in  the  State  of  Kansas.  A  report  of  my 
observations  and  experiments  in  1889  has  been  published  in  the  Trans- 
actions of  the  Kansas  Academy  of  Science,  vol.  xii,  pp.  34-37,  also  in 
the  Report  of  the  Proceedings  of  the  Annual  Meeting  of  the  Kansas 
State  Board  of  Agriculture  in  January,  1890. 

The  next  point  to  be  attained  was  the  preservation  of  the  disease 
through  the  winter  in  order  that  it  might  be  under  my  control  and  be 
available  for  use  in  the  season  of  1890.  To  accomplish  this  result,  I 
placed  fresh,  healthy  bugs  in  the  infection  jar  late  in  November,  1889, 
and  was  pleased  to  note  that  they  contracted  the  disease  and  died  in 
the  same  way  as  in  the  earlier  part  of  the  season.  I  was  not  able  to 
obtain  fresh  material  for  the  purpose  of  testing  the  vitality  of  the  dis- 
ease germs  in  the  spring  of  1890  until  the  month  of  April,  and  then  only 
a  limited  supply  of  live  bugs  could  be  secured.  I  quote  the  following 
from  my  laboratory  notes  : 

April  10,  twenty-five  chinch  bugs  that  had  hibernated  in  the  field  were  put  in  the 
infection  jars.  They  were  supplied  with  yonng  wheat  plants.  The  bugs  appeared 
lively  and  healthy. 

April  16,  some  of  the  bugs  were  dead  and  all  appeared  stupid. 

April  20,  all  of  the  bugs  were  dead. 

One  week  later  a  new  supply  of  fourteen  bugs  was  put  into  the  jar  ;  they  were  sup- 
plied with  growing  wheat.  They  ran  substantially  the  same  course  as  the  first 
twenty-five.  Some  had  died  at  the  end  first  week  and  all  were  dead  by  the  end  of 
the  thirteenth  day. 

The  chinch  bug  seemed  to  have  been  very  generally  exterminated  in 
Kansas  in  1889  and  only  three  applications  for  diseased  bugs  were  re- 
ceived in  1890  up  to  the  middle  of  July.  On  account  of  the  limited 
amount  of  infection  material  on  hand  I  required  each  applicant  to  send 
me  a  box  of  live  bugs,  which  I  placed  in  the  infection  jars,  returning  in 
a  few  days  a  portion  of  the  sick  bugs  to  the  sender.  The  three  appli- 
cants above  noted  reported  the  complete  success  of  the  experiments. 
I  give  the  following  letter  from  Mr.  M.  F.  Mattocks,  of  Wauneta,  Chau- 
tauqua County,  Kansas : 

Wauneta,  Kansas,  July  7,  lf;90. 
Professor  Snow,  Lawrence,  Kansas  : 

Dear  Sik  :  I  received  from  you  a  few  days  since  a  box  of  diseased  chinch  bugs.  I 
treated  them  according  to  instructions,  and  I  have  watched  them  closely  and  find 
that  they  have  conveyed  the  disease  almost  all  over  my  farm,  and  the  bugs  are  dying 
at  a  rapid  rate.  I  have  not  found  any  dead  bugs  on  farms  adjoining  me.  I  here  in- 
close you  box  of  healthy  bugs  that  I  gathered  1^  miles  from  my  place.  I  do  not  think 
they  are  diseased. 
Yours, 

M.  F.  Mattocks. 
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I  also  quote  the  following  clipping  from  the  Cedarvale  Star : 

INFECTING  CHINCH   BUGS. 

There  is  no  longer  any  need  of  having  our  crops  destroyed  by  chinch  bugs.  A 
remedy  that  is  sure  as  death  and  that  costs  nothing  has  been  discovered  and  is 
used  in  this  country  with  complete  success.  Mr.  M.  F.  Mattocks,  living  a  mile  and 
a  half  east  of  Wauneta,  on  the  H.  P.  Moser  farm,  is  entitled  to  the  credit  of  demon- 
strating in  this  part  the  efficiency  of  the  remedy.  He  was  about  to  lose  his  corn  crop 
by  the  bugs  that  were  swarming  into  it  from  the  stubble.  He  sent  to  Chancellor  F. 
H.  Snow,  of  the  State  University  at  Lawrence,  and  from  him  received  a  box  contain- 
ing a  half  dozen  diseased  bugs.  With  them  he  exterminated  a  40-acre  field  full  of 
the  pests.  They  have  died  by  the  millions;  in  fact,  they  have  about  all  died  from 
the  infection  of  those  six  bugs.  A  little  circular  of  instructions,  which  he  followed 
out,  came  with  them.  The  six  bugs  were  placed  in  a  bottle  with  three  or  four  hun- 
dred from  the  field,  and  were  left  together  36  hours  and  then  turned  loose,  both  the 
living  ones  and  the  dead,  in  the  field.  Devastation  followed,  and  Mr.  Mattocks  will 
be  troubled  no  more  with  chinch  bugs  this  year.  If  your  crop  is  in  danger  you  can 
save  it  by  the  same  means  of  getting  the  diseased  bugs  in  your  field.  It  will  cost  you 
nothing,  and  is  a  dead  sure  remedy.  He  has  been  sending  dead  and  infected  bugs  to 
others  in  the  country  and  to  Professor  Snow,  whose  supply  was  running  down. 

I  personally  visited  Mr.  Mattock's  farm  and  verified  the  above  state- 
ments. 

The  difficulty  of  obtaining  enough  live  bugs  to  experiment  with  in  the 
laboratory  led  to  the  sending  out  of  the  following  advertisement,  which 
was  forwarded  to  twenty  prominent  papers  on  August  14,  with  requests 
for  its  publication : 

WANTED  !      CHINCH   BUGS  ! 

Prof.  F.  H.  Snow,  of  the  University  of  Kausas,  is  iu  great  need  of  some  live  and 
healthy  chinch  bugs  with  which  to  carry  on  his  experiments  iu  chinch-bug  infection. 
Anyone  who  will  seud  a  small  lot  of  bugs  to  Professor  Snow,  University  of  Kansas, 
Lawrence,  Kansas,  will  confer  a  favor  on  the  investigator,  and,  it  is  hoped,  on  the 
farmers  of  Kansas. 

This  request  for  live  bugs  was  given  wide  circulation  and  resulted  in 
keeping  the  laboratory  fairly  well  supplied  with  material  for  experi- 
ment. 

Before  the  close  of  the  season  of  1890  it  became  evident  that  there 
were  at  least  three  diseases  at  work  in  our  infection  jars,  the  "  white 
fungus  "  (Entomophthora  or  Empusa),  a  bacterial  disease  (Micrococcus), 
and  a  fungus  considered  by  Dr.  Roland  Thaxter  to  be  Isaria,  or  per- 
haps more  properly  Trichodermn. 

The  following  report  which  describes  the  bugs  as  "  collecting  in  clus- 
ters "  points  to  the  bacterial  disease  as  the  cause  of  destruction  in  the 
field : 

PiGUA,  Kansas,  July  12,  1890. 

Dear  Sir  :  Since  writing  you  from  Humboldt,  Kansas,  the  6th  instant,  I  have  made 
the  happy  discovery  that  the  germs  of  contagious  disease  sent  me  were  vital.  On  Sun- 
day last  upon  examination  of  the  millet  field  I  found  millions  of  dead  bugs.  They  were 
collected  in  clusters.  My  idea  is  that  dampness  facilitates  the  spread  of  the  conta- 
gion. The  first  distribution  of  diseased  bugs  2  days  after  I  received  the  package 
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by  mail  apparently  produced  no  results.  A  part  of  them  were  retained  in  the  infec- 
tion jar  (quart  Masou  frnit  jar) ;  one-half  pint  of  bugs  were  collected  from  the  field,  3 
days  later  a  foul  stench  was  found  to  emanate  from  the  jar,  and  a  part  of  the  bugs  in 
it  were  dead.  Only  July  .3,  I  took  advantage  of  the  cool,  damp  evening  and  took  a 
few  buckets  of  cold  water  and  sprinkled  the  edge  of  the  millet  and  distributed  more 
infected  bugs.  On  the  6th  I  found  millions  of  dead  bugs.  I  think  the  night  and 
sprinkling  the  millet  caused  the  disease  to  spread — ive  have  had  no  rain  in  this  neigh- 
borhood since  June  17,  if  I  remember  correctly.  The  depredations  of  chinch  bugs 
are  always  more  serious  in  dry,  hot  weather.  Have  not  had  my  mail  since  writing 
you  from  Humboldt  the  5th. 

You  have  conferred  a  lasting  benefit  on  the  farming  interests  of  the  United  States 
the  value  of  which  can  not  be  estimated  in  dollars  and  cents.  It  was  estimated  that 
during  one  of  the  visitation  years  of  this  insect  the  damage  in  the  Mississippi  Val- 
ley amounted  to  $10,000,000.  I  have  no  doubt  that  by  a  proper  manipulation  of  the 
contagious  disease  in  the  hands  of  intelligent  persons  it  will  prove  an  eftective  rem- 
edy. I  think  the  contagion  should  be  introduced  among  them  early  to  prevent  the 
migration  of  the  young  brood.  In  my  case  I  received  it  too  late.  Early  sown  millet 
presents  a  favorable  place  to  infect  the  bugs,  as  they  seem  to  collect  in  the  shade  and 
die.  Hoping  that  when  the  next  legislature  meets  an  appreciating  public  will  suita- 
bly reward  you  for  your  beneficent  discovery, 
I  am,  gratefully,  yours, 

J.   W.   G.   McCORMICK. 

The  field  experiments  were  apparently  equally  successful  in  the 
months  of  July,  August,  aud  September. 

The  following  August  field  report  is  inserted  as  a  fair  sample  of  the 
manner  in  which  the  farmers  themselves  regard  these  experiments  : 

Florence,  Kansas,  November  1,  1890. 
Prof.  F.  H.  Snow  : 

Dear  Sir  :  On  the  20th  of  August  (I  think  it  was)  I  wrote  to  you  to  send  me  some 
infected  chinch  bugs,  and  on  the  ;30th  of  the  same  month  you  sent  me  a  small  lot  of 
infected  bugs  (I  suppose  about  thirty  in  all).  I  then  put  with  these  about  twenty 
times  as  many  healthy  ones,  aud  kept  them  48  hours,  and  then  deposited  them  in  and 
through  my  field.  (I  have  about  55  acres  under  cultivation. )  At  the  time  I  wrote  for 
bugs  my  place  was  all  in  corn  and  a  very  large  crop  of  chinch  bugs.  1  am  safe  in 
saying  that  there  were  more  bugs  on  my  farm  than  any  two  with  the  same  amount 
of  land  under  cultivation.  At  the  time  of  sending  to  you  for  bugs  I  told  two  of  my 
neighbors  of  my  intention,  and  they  laughed  at  the  idea  ;  nevertheless  I  sent.  When 
I  put  them  in  my  field  it  had  rained  fully  a  half  day,  and  after  noon  I  commenced 
to  place  them  about  in  different  places  in  my  field.  I  noticed  no  change  in  the  bugs 
for  three  days,  it  being  cold  ;  and  on  the  fourth  and  fifth  days  the  weather  was  more 
warm,  and  it  was  then  that  the  destruction  of  the  enemy  commenced,  with  great 
satisf.actiou  to  myself  aud  great  surprise  to  my  laughing  neighbors.  One  of  my 
neighbors,  Mr.  George  Winchester,  said  that  there  ought  to  be  a  subscription  raised 
and  donated  to  me.     I  told  him  not  to  mo  but  to  you  the  praise  belonged. 

I  think  that  it  took  about  8  days  after  the  five  from  the  time  that  I  placed  them  in 
my  field  before  they  were  all  destroyed.  The  fifth  day  after  I  put  out  the  diseased 
bugs  I  noticed  that  a  great  many  bugs  were  flying  away  from  my  place.  I  can  not 
say  if  the  disease  spread  in  this  way  or  not,  or  if  it  spread  at  all.  Three  or  four  per- 
sons said  that  they  would  come  and  procure  of  me  some  of  the  dead  bugs,  but  no 
one  came. 

This  much  I  can  say,  with  me  this  experiment  has  been  a  complete  success.  It  has 
done  me  a  great  deal  of  good.  I  can  not  give  it  a  money  value,  but  am  satisfied  that 
had  it  not  been  for  the  infected  bugs  obtained  of  you  I  would  have  lost  27  acres 
of  wheat  and  8  acres  of  rye,  and  when  I  wrote  to  you  for  bugs  I  then  contemplated 
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putting  out  considerable  wheat ;  and  I  was  at  that  time  considerably  troubled  about 
the  bugs  in  my  corn,  thinking  that  if  I  put  out  any  wheat  at  all  it  would  be  destroyed 
by  bugs ;  but,  thanks  to  you,  my  wheat  is  now  safe  from  bugs,  at  least  those  that 
were  on  my  place  before  sowing  my  wheat.  I  only  wish  I  had  written  to  you  sooner 
than  this. 

I  will  send  by  express  one  bottle  of  bugs  that  I  gathered  after  they  commenced 
to  die. 

Respectfully,  , 

John  F.  Knoble. 

The  following  report  from  R.  L.  Stangaard  is  inserted  as  being  of  a 
more  scientifically  circumstantial  character  than  most  of  the  other  re- 
ports : 

Florence,  Kansas,  August  22,  1890. 
Prof.  F.  H.  Snow. 

Lawrence,  Kansas: 

Dear  Sir  :  In  reply  to  your  favor  of  July  27,  last  month,  would  say  that  infected 
bugs  were  applied  after  they  were  kept  with  live  ones  about  42  hours.  They  were 
applied  as  follows : 

Most  of  the  bugs  mixed  were  dead  when  taken  out  of  the  box.  They  were  applied 
in  seven  different  hills,  being  put  into  every  ninth  hill.  I  marked  every  hill  with  a 
number  so  as  to  be  better  able  to  watch  the  progress. 

Examined  after  48  hours  application  with  the  following  results :  No.  1,  mostly  dead ; 
No.  2,  bugs  mostly  alive,  seemingly  very  restless;  No.  3,  bugs  seem  to  be  sick;  No. 
4,  bugs  mostly  dead  (on  hills  around  the  bugs  seem  restless);  No.  5,  not  exam- 
ined (on  hills  around  it  the  bugs  seem  to  be  affected,  sick).  Examination  8  days 
after  application  with  the  following  results,  to  wit :  No.  3,  bugs  seemingly  in  a  dying 
condition.  On  the  hills  around  it  the  bugs  seem  to  be  well,  with  exception  of  one 
hill,  where  they  seem  to  be  dying  and  some  dead.  No.  4,  not  a  live  bug  in  the  hill. 
No.  5,  apparently  dying,  also  dying  in  the  hills  around  this.  No.  6,  bugs  dying  in  hill. 
No.  7,  apparently  not  dying. 

On  August  16,  12  days  after  application,  I  found  the  bugs  to  be  dying  and  dead  all 
through  the  field  (12  acres). 

On  August  20,  I  again  found  the  bugs  to  be  dying  rapidly.  A  field,  being  40  rods 
distant,  had  sure  marks  of  bugs  in  a  dying  condition.  What  I  mean  by  bugs  being 
in  a  dying  condition  is  this:  They  lay  on  their  backs,  almost  motionless,  and  others 
lay  in  same  position,  moving  limbs  violently. 

This  remedy  was  applied  on  A.  G.  Rosiere's  farm,  on  Bruno  Creek,  Marion  County, 
Kansas,  being  9  miles  east  and  3  miles  south  of  Marion. 

Thanking  you  for  your  favors,  I  remain,  yours,  truly, 

R.  L.  Stangaard. 

October  16,  many  of  the  bugs  were  dead ;  the  others  apparently 
lively.  The  dead  bugs  were  found  to  contain  hyphal  bodies  similar  to 
those  with  which  they  were  infected.  A  live  chinch  bug  from  the  same 
jar  was  crushed  and  found  to  contain  round  hyphal  bodies  ;  but  these 
refused  to  germinate. 

November  5,  not  all  of  the  bugs  are  yet  dead.  The  few  remaining  are 
apparently  lively. 

The  following  is  a  summary  of  the  results  of  the  field  experiments  in 
the  season  of  1890  : 

I^umber  of  boxes  of  diseased  bugs  sent  out,  thirty-eight.  Seven  of 
these  lots  were  either  not  received  or  received  and  not  used.     Reports 
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were  received  from  twenty-six  of  the  thirty-ooe  remaining  cases.  Of 
these  twenty-six  reports  three  were  unfavorable,  nineteen  favorable,  and 
four  doubtful  concerning  the  saccess  of  the  experiment.  These  doubt- 
ful cases  are  not  to  be  looked  upon  as  unfavorable,  but  more  evidence 
is  needed  to  transfer  them  to  the  list  of  favorable  reports.  Thus  nine- 
teen out  of  twenty-six  reports,  or  73  per  cent.,  were  decidedly  favor- 
able. The  experiments  will  be  continued  during  the  season  of  1891. 
In  presenting  this  paper  I  wish  to  acknowledge  the  invaluable  aid  con- 
tinually received  during  the  progress  of  the  work  from  my  assistants, 
Messrs.  W.  C.  Stevens  and  V,  L.  Kellogg. 

The  laboratory  experiments  have  been  continued  through  the  sea- 
son. Of  the  three  diseases  iudentified,  that  produced  by  the  Tricho- 
derma  appears  to  be  less  fatal  than  the  other  two,  as  is  indicated  by 
the  following  laboratory  notes : 

September  28,  dead  chinch  bugs,  showing  no  signs  of  fungus  exter- 
nally, were  taken  from  the  infection  jars  and  crushed  on  a  glass  slide  in 
distilled  water.  Oval  hyphal  bodies  of  a  fungus  (Trichoderma)  were 
found  in  considerable  number.    These  were  put  under  a  bell  jar. 

September  29,  some  of  the  hyphal  bodies  had  put  out  slender  myce- 
lial growths,  others  in  immense  numbers  were  multiplying  by  division. 

October  1,  the  hyphal  bodies  were  still  multiplying  by  division.  The 
mycelial  growths  had  become  much  longer,  and  in  some  instances  had 
variously  branched. 

October  3,  a  dead  chinch  bug  taken  from  an  infected  field  was  crushed 
on  a  glass  slide  in  distilled  water.  Both  round  and  oval  hyphal  bodies 
were  found  in  considerable  number.  These  were  put  under  a  bell  jar  to 
prevent  drying. 

October  4,  both  round  and  oval  hyphal  bodies  were  multiplying  by 
division,  and  were  putting  out  mycelial  growths. 

October  5,  fresh  chinch  bugs  from  an  uninfected  field  were  immersed 
in  the  liquid  containing  the  above  fungi,  and  were  put  in  a  new  jar 
with  young  corn  plants. 

To  Mr.  Riley's  question  as  to  which  of  the  three  diseases  mentioned 
was  most  common  in  destroying  the  bugs  in  the  field  experiments,  Mr. 
Snow  said  during  the  dry  summer  of  the  present  year  he  thought  the 
bacterial  disease  did  most  of  the  work,  but  in  1889  he  thought  the  fun- 
gous diseases  were  most  destructive. 

Mr.  Riley  thought  that  the  fact  that  Mr.  Snow  had  been  able  to  carry 
healthy  bugs  through  the  season  without  infection  in  the  same  room 
with  diseased  bugs  was  a  rather  discouraging  one,  as  it  would  indicate 
either  that  the  germs  were  easily  kept  from  reaching  the  bugs  or  that 
they  were  not  carried  loug  distances.  Close  proximity  to,  or  actual 
contact  with,  diseased  individuals,  if  necessary,  would  materially  lessen 
the  value  of  their  use  in  the  field,  while  the  evidence  of  farmers'  expe- 
rience in  the  field  needed  very  careful  weighing,  because  of  the  possi- 
bilities of  error. 
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Mr.  Snow  said  that  it  had  been  found  by  his  experiments  that  the 
diseases  would  spread  over  hirge  fiekls  and  destroy  nearly  all  the  bugs 
within  10  or  12  days  after  the  diseased  bugs  had  been  introduced,  and 
that  the  expense  was  very  slight. 

Mr.  Webster  stated  that  it  had  been  his  experience  that  the  spread 
of  the  Entomophthora  was  entirely  dependent  upon  proper  atmospheric 
conditions,  and  that  he  thought  the  disease  might  be  continued  from 
year  to  year  by  massing  the  bugs  on  small  patches  of  some  favorite 
food  plant  or  millet  where  they  are  to  be  infected  and  destroyed  and 
then  growing  upon  this  ground  some  crop  to  which  the  bugs  are  par- 
tial the  next  year.  In  this  manner  the  bugs  the  following  year  accu- 
mulate on  the  ground  where  the  germs  are  most  abundant  and  most 
favorable  natural  conditions  would  be  offered  for  starting  the  disease 
when  proper  atmospheric  conditions  were  present.  Mr.  Webster  did 
not  think  actual  contact  necessary  for  the  communication  of  the  fungous 
diseases,  neither  did  he  think  that  corn  fields  present  favorable  situa- 
tions for  the  spread  of  the  infection. 

Mr.  Snow  thought  none  of  the  germs  would  live  over  winter  under 
ordinary  outdoor  conditions,  but  only  in  protected  situations,  and  it 
was  his  opinion  that  such  an  attempt  as  Mr.  Webster  proposed  to  carry 
the  germs  over  from  one  season  to  another  would  not  succeed.  His 
own  experiments  had  shown  that  the  diseases  can  be  kept  alive  in  the 
laboratory  through  the  winter  and  sent  out  the  next  season  on  demand 
as  explained  in  his  paper. 

Mr.  Cook  stated  that  foul  brood  was  readily  carried  over  winter  in  a 
beehive  and  he  thought  it  not  unlikely  that  the  chinch  bug  diseases 
might  be  carried  over  in  the  same  way.  Mr.  Fletcher  thought  that 
where  the  disease  has  been  it  is  liable  to  appear  again  when  proper 
conditions  are  present. 

On  motion  of  Mr.  F.  L.  Harvey  the  committee  tendered  Mr.  Snow  a 
vote  of  thanks  for  his  interesting  and  valuable  paper. 

Mr.  Smith  moved  that  the  paper  and  discussions  of  the  committee  be 
sent  to  Insect  Life  for  publication.    The  motion  prevailed. 

The  committee  adjourned. 

C.  P.  Gillette,  Secretary. 


FIFTH  CONTRIBUTION  TO  A   KNOWLEDGE  OF  CERTAIN  LITTLE- 
KNOWN  APHIDID^.* 

By  Clarence  M.  Weed. 

It  is  evident  that  before  our  knowledge  of  the  Aphides  can  be  said 
to  be  in  a  fairly  satisfactory  condition  we  must  have  descriptions,  and 

*  The  first  contribution  of  this  series  was  published  in  Psyche,  vol.  v,  pp.  123-134  ; 
the  second  in  Psyche,  vol.  v,  pp.  208-210 ;  the  third  in  Bull.  Ohio  Agricultural  Experi- 
ment Station,  2d  series,  vol.  i,  pp.  148-152;  and  the  fourth  in  the  technical  series  of 
the  same  bulletin,  vol.  i,  pp.  111-120. 
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so  far  as  possible,  illustrations  of  at  least  five  stages  of  each  species,  viz : 
(1)  The  egg;  (2)  the  apterous  viviparous  female  ;  (3)  the  winged  vivip- 
arous female;  (4)  the  male;  and  (5)  the  oviparous  female.  Of  course, 
an  acquaintance  with  these  forms  does  not  necessarily  involve  a  knowl- 
edge of  the  complete  life-history  of  a  given  species,  especially  in  those 
cases  where  seasonal  migrations  from  one  host  plant  to  another  occur, 
but  such  information  will  at  least  furnish  a  basis  for  systematic  mono- 
graphic work,  and  will  also  prove  helpful  in  tracing  the  life-cycles. 

The  studies  upon  which  this  series  of  contributions  is  based  were 
undertaken  especially  to  learn  the  autumn  and  winter  history  of  Ameri- 
can Aphididje.  Previous  writers  have  as  a  rule  been  content  to  de- 
scribe the  viviparous  forms,  and  until  recently  our  knowledge  of  the 
sexed  forms  and  hibernating  stages  of  nearly  all  our  species  was  very 
limited. 

The  observations  upon  which  the  present  paper  is  based  were  made  as 
a  part  of  the  work  of  the  Ohio  Agricultural  Experiment  Station,  mostly 
upon  the  station  farm  during  the  autumn  of  1890.  The  drawings  for 
the  illustrations  accompanying  it  were  prepared  by  my  assistant,  Miss 
Freda  Detmers,  from  freshly  killed  specimens,  while  the  descriptions 
are  all  drawn  up  from  the  living  insects. 

The  Sycamore  "LachnvLB  {Lachnus platanicola  Riley). 

This  species  was  described  in  1883  by  Dr.  C.  V.  Eiley  in  a  short  note 
in  the  American  Naturalist  (vol.  17,  pp.  197-198).  It  is  said  to  have 
been  excessively  abundant  in  1882  on  Sycamore  trees  over  a  large  part 
of  the  United  States.  The  male,  oviparous  female,  and  egg  are  very 
briefly  characterized. 

During  the  present  season  this  insect  has  been  extraordinarily  abun- 
dant in  central  Ohio.  During  the  summer  and  early  autumn  months 
nearly  every  t>ycamore  tree  was  thickly  infested,  and  the  eggs  were 
deposited  on  the  bark  of  the  twigs  and  branches  in  enormous  numbers. 
The  sexed  forms  appeared  late  in  September  and  throughout  October. 
The  deposition  of  eggs  began  early  in  October,  continuing  for  more  than 
a  month. 

The  different  stages  of  the  Sycamore  Lachnus  are  shown  much  mag- 
nified at  Plate  1.  Fig.  1  represents  the  winged  male.  Fig.  2,  the  apter- 
ous viviparous  female.  Fig.  3  the  winged  viviparous  female,  and  Fig. 
4,  the  eggs.  All  except  the  eggs  are  shown  much  magnified,  the 
straight  line  at  the  right  indicating  the  natural  size  of  each. 

Like  the  other  species  of  the  genus  these  insects  have  the  habit  of 
waving  their  long  hind  legs  in  the  air  when  alarmed. 

DESCRIPTION. 

APTEROns  VIVIPAROUS  FEMALE  (Plate  1,  Fig.  2,  2a).— Body  6  millimeters  long  by 
3.5  millimeters  wide  across  middle  of  abdomen;  autenme,  3  millimeters  loug ;  pos- 
terior legs,  9  millimeters  long. 

General  color  light  brown,  with  a  glaucous  bloom.   Antennae,  eyes,  most  of  head,  two 
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triangular  spots  united  basally  on  middle  of  pronotum,  a  large  quadrangular  spot  on 
middle  of  mesonotum,  one  row  of  small  spots  ou  each  side  of  the  dorso-meson  on  the 
segments  posterior  to  this,  another  row  along  each  side  margin  of  all  the  dorsal  seg- 
ments, and  a  few  smaller  spots  between  the  middle  abdominal  terga,  together  with 
cornicles,  black;  coxsb  dusky;  trochanters  and  femora,  except  tips,  reddish  brown; 
tips  of  femora,  together  with  tibi:e  and  tarsi,  black,  except  that  the  middle  of  the 
tibia  is  often  reddish-brown.  Cornicles  very  short,  conical,  truncate.  Ventral  sur- 
face dusky,  with  a  glaucous  bloom.  Rostrum  dusky,  reaching  posterior  cos;u.  Body, 
legs,  and  antenni©  furnished  with  rather  long,  light-brown  hairs.  Antennte  rough- 
ened ;  joint  III  very  long,  equal  to  iv  plus  v,  the  latter  being  subequal,  though  V  is 
slightly  longer  than  iv ;  vi  short,  with  a  well  developed  thumb,  forming  vii ;  V 
slightly  enlarged  near  tips  by  a  distinct  sensorium  ;  and  another  on  VI  at  the  base  of 
the  projecting  thumb. 

Winged  Viviparous  Female.  (Plate  1,  Fig.  '.i,  3a), — Body  6  millimeters  long,  by 
3.5  millimeters  wide  across  middle  of  abdomen ;  head  to  tip  of  folded  wings,  10  milli- 
meters ;  wing  expanse,  18  millimeters ;  antenniB,  3  millimeters ;  posterior  legs,  11 
millimeters. 

Head  and  thorax  bluish-black  with  a  glaucous  bloom ;  antennae  and  cornicles 
black ;  dorsum  of  abdomen  whitish,  with  two  rows  of  black  spots  on  each  side  of 
median  line,  and  a  transverse  series  of  small,  black,  indented  dots  on  each  segment. 
Cornicles  short,  conical,  truncate.  Ventral  surface  of  abdomen  yellowish-brown, 
with  a  glaucous  bloom.  Coxje  concolorous  with  thorax  ;  trochanters  and  femora  ex- 
cept tips,  reddish-brown ;  tips  of  femoia,  together  with  tibite  and  tarsi,  black. 
Rostrum  dusky,  reaching  posterior  coxte.  Body,  legs,  and  antenniB  clothed  with 
rather  long,  light  brown  hairs.  Joints  of  antenuije  of  same  relative  length  as  in  ap- 
terous viviparous  form.  Wings  clouded,  especially  towards  base  ;  insertions  reddish- 
brown;  veins  piceous. 

Oviparous  Female. — This  form  does  not  dififer  in  external  appearance  from  the 
apterous  viviparous  female. 

Winged  Male  (Plate  1,  Fig.  1,  la). — Body  5  millimeters  long,  by  2  millimeters 
wide,  across  middle  of  abdomen;  head  to  tip  of  folded  wings,  9  millimeters;  wing 
expanse,  16  millimeters  ;  antennte,  2.4  millimeters  ;  posterior  legs,  8  millimeters. 

Head  and  thorax  bluish-black,  with  a  glaucous  bloom ;  anteunse  piceous ;  eyes 
black.  Abdomen  small,  dorsum  whitish,  but  nearly  covered  with  two  rows  of  large 
black  spots  on  each  side  of  dorso-meson,  and  having  transverse  rows  of  less  distinct 
indented  black  dots.  Ventral  surface  of  abdomen  yellowish-brown,  with  a  glaucouf 
bloom,  except  posterior  extremity,  which  is  black.  Coxae  concolorous  with  thorax  •, 
trochanters  and  femora,  except  tips,  reddish-brown  ;  tips  of  femora  together  with 
tibiie  and  tarsi  black.  Rostrum  dusky,  reaching  slightly  behind  posterior  coxae. 
Cornicles  black,  conical,  truncate.  Body,  legs,  and  antenute  clothed  with  rather  long, 
light-brown  hairs.  Autenufe  roughened  ;  joints  of  same  relative  length  as  in  apter- 
ous viviparous  female.  Eyes  as  seen  from  above  subtriangular  in  form.  Wingf 
clouded  ;  insertions  light  yellowish-brown  ;  veins  piceous. 

The  Egg  (Plate  1,  Fig.  4).— Length,  1.8  millimeters  ;  width,  0.5  millimeter.  Elon- 
gate-ovoid. Orange-brown  at  first,  but  changing  on  exposure  to  shining  black. 
Covered  when  first  laid  with  a  viscid  substance  by  which  it  is  securely  attached  to 
the  bark  of  the  twig  or  limb.     Great  numbers  deposited  together. 

The  Box  Elder  Chaitophorus  {Chaitophorus  negundinis  Thomas). 

This  species  has  beeii  abundant  the  past  season  ou  certain  trees  in 
this  vicinity.  After  the  leaves  fall  oft'  the  insects  congregate  upon  the 
twigs  where  the  eggs  are  deposited.  The  sexed  forms  appear  early  in 
October.  The  male  is  apterous,  and  is  represented  magnified  at  a,  Fig. 
23.  The  oviparous  female  is  shown  at  &  of  the  same  figure,  while  the 
eggs  are  represented  at  c  and  d. 
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DESCRIPTION. 

Winged  viviparous  female. — Body  2  millimetres  long  by  1  wide  across  the  ab- 
domen ;  head  to  tip  of  Tvings,  4.5 millimetres;  wing  expanse  8  millimetres;  antennae 
1.6  millimetres. 

Head  and  thorax  dull  yellowish-brown;  abdomen  olive-green;  base  of  antennae 
yellowish-brown,  remainder  piceous  ;  coxjb,  trochanters  and  proximal  half  of  femora 
yellowish-brown,  rest  of  legs  piceous.  Wings  transparent ;  veins  yellowish-brown; 
stigma  dusky.     Body,  legs,  and  antennae  furnished  with  rather  long  light-brown  hairs. 

Apterous  male  (Fig.  23,  a). — Body  slender,  flattened;  dorsal  surface  tubercu- 
late,  each  tubercle  surmounted  by  a  long,  slender,  light-brown  hair.  General  color 
greenish-black,  with  an  indistinct  oiive-green  patch  at  the  base  of  the  cornicles  ;  and 
in  some  specimens  with  the  head  and  prothorax  more  or  less  tinged  with  brown; 
antennae  piceous,  except  at  base,  where  they  are  often  greenish  ;  eyes  reddish-brown ; 
coxte,  trochanters,  and  proximal  one-third  of  femora  greenish,  remainder  of  legs 
piceous.  Legs  hairy.  Antennae  hairy;  joint  in  long,  equal  to  iv  plus  v,  these  two 
being  subequal,  although  iv  is  very  slightly  the  longer ;  vi  short,  about  one-third  as 
long  as  the  slender  vii.  Cauda  short.  Cornicles  short.  Prothorax  with  a  tubercle 
on  each  side,  near  the  posterior  border. 

Oviparous  female  (Fig.  23,  &).— Body  3  millimetres  long  by  1.5  wide  across  mid- 
dle of  abdomen  ;  antennaj  1.4  millimetres  long. 


Fig.  23.  —Chaitophorus  negundinis :  a,  apterous  male ;  b,  oviparous  female ;  d,  egg ;  all  greatly  en. 
larged  ;  c,  eggs  on  twig,  natural  size  (original). 

Body  somewhat  flattened.  General  color  greenish  or  greenish-brown;  head  and 
prothorax  brownish ;  sides  of  abdomen  and  cornicles  olive-green,  with  central  por- 
tion brownish  ;  first  two  and  half  of  third  joints  of  antennte  light  brown,  remainder 
dusky  ;  central  portion  of  entire  ventral  surface  of  body,  including  rostrum,  brown- 
ish, sides  greenish  ;  coxae,  trochanters,  and  about  half  of  femora  yellowish-brown  or 
greenish-brown  ;  rest  of  femora,  together  with  tibiae  and  tarsi,  piceous.  Eyes  dusky. 
Body,  legs,  and  antennae  thickly  clothed  with  long  brown  hairs.  Joint  in  of  anten- 
nae long,  not  quite  equal  to  iv  plus  v  ;  iv  slightly  longer  than  V,  which  is  longer  than 
VI ;  VII  twice  as  long  as  Vi.     Cornicles  short,  flanged  at  tip. 


289 


The  EGG  (Fig.  23,  c,  d).— Length  0.8  millimetre.  Elliptical  ovoid,  greenish  or 
yellowish-brown  when  first  laid,  but  gradually  changing  to  a  shining  black.  Depos- 
ited on  the  twigs,  preferably  about  tbe  buds,  but  often  on  tbe  bark  away  from  them. 

The  Cabbage  Aphis.     (Aphis  hrassicoi  L.) 

Although  this  insect  has  beeu  known  both  in  Europe  and  America 
for  more  than  a  century,  the  sexed  forms  and  eggs  seem  never  to  have 
beeu  described.  Early  in  November  I  found  on  the  Cabbage  leaves,  in 
company  with  colonies  of  winged  and  apterous  viviparous  females,  the 
eggs,  oviparous  females,  winged  males,  and  a  form  which  I  conjectured 
to  be  the  wingless  male.  The  winged  males  were  observed  in  copula 
with  oviparous  females  a  number  of  times,  and  the  eggs  were  obtained 
both  on  the  leaves  and  from  Aphides  in  confinement. 

The  winged  male  is  shown  at  Fig.  24,  a.  It  differs  from  the  winged 
viviparous  form  principally  in  the  smaller  size  of  its  abdomen.  The 
oviparous  female  is  represented  at  h  of  the  same  figure.  It  is  easily 
distinguished  from  the  apterous,  viviparous  form  by  its  more  slender 
body  and  tapering  abdomen. 

DESCRIPTION. 

Winged  male  (Fig,  24, a). —Body,  1.2  millimetres  long;  head  to  tip  of  folded 
wings,  3  millimetres;  wing  expanse,  5  millimetres  ;  antennfe,  1.6  millimetres. 

Body  small ;  head  and  thorax  brown  or  black ;  abdomen  light  greenish-brown, 
with  rows  of  black  spots  arranged  transversely  on  dorsum.  Legs  black,  except  proxi- 
mal portions  of  femora,  which  are  brown.     Cornicles  dusky,  rather  short,  subcylin- 
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Dctmers,  del. 


Fig.  2^.— Aphis  brassicce:  a,  winged  male,  magnified;  &,  head  and  antenna  of  same,  more  magnified; 
c,  viviparona  female,  magnified  ;  d,  head  and  antenna  of  same,  more  magnified  (original). 
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drical.  Antennae  black ;  joint  in  long,  as  long  as  iv  plus  v,  which  are  subequal ;  vi 
short,  slightly  more  than  half  as  long  v  ;  vii  very  long,  longer  than  in  ;  all  of  the 
joints  much  roughened.  Cauda  distinct,  dusky.  Wings  sulvhyaline,  insertions 
greenish-brown  ;  base  of  veins  and  stigma  light-brown  or  greenish-brown ;  rest  of 
veins  dusky.  Body  more  or  less  covered  with  a  glaucous  bloom.  Rostrum  reaching 
second  coise,  dusky  at  tip. 

Oviparous  female  (Fig.  24,  c,  d). — One  and  eight- tenths  millimetres  long  by  1  mil- 
limetre wide  across  middle  of  abdomen,     Antennie  1.2  millimetres  long. 

Body  elongate  oval,  tapering  both  ways  from  the  middle,  the  abdomen  being  almost 
acutely  pointed.  General  color  pale-green;  head  dusky;  a  row  of  indistinct  dusky 
spots  on  dorsum  of  thorax  each  side  the  median  line;  three  longitudinal  rows  of  in- 
distinct small  blackish  spots  on  dorsum  of  abdomen  as  far  back  as  cornicles  ;  similar 
spots  between  cornicles;  a  transverse  dusky  patch  on  last  two  abdominal  segments; 
Cauda  dusky.  Cornicles  short,  cylindrical,  black.  Legs  dusky,  lighter  proximally. 
Antennaj  dusky  ;  joint  in  longest,  equal  to  iv  plus  v,  which  are  subequal ;  vi  short ; 
VII  rather  long,  twice  as  long  as  vi.     All  joints  roughened. 

The  egg. — Length  0.8  millimetre.  Elongate  oval.  Light-green  when  first  said, 
but  becoming  black  on  exposure  to  air.  Sometimes  more  or  less  covered  with  a  glau- 
cous bloom.     Deposited  on  the  cabbage  leaves,  especially  in  crevices  and  depressions. 


The  Willow   Grove  Melanoxanthus.     (Melanoxanthus  salicti  Harr.) 

In  previous  articles  of  this  series  I  have  described  the  various  stages 
of  this  iusect,  and  have  now  to  add  only  one  or  two  recent  observations. 
The  occurrence  of  this  species  upon  Maple  and  Poplar  was  mentioned 
in  the  last  account  as  probably  accidental,  but  this  season's  observa- 
tions show  that  in  some  species  of  Poplar,  at  least,  the  insect  finds  a 
congenial  food  plant.  Colonies  of  these  lice  have  repeatedly  been  ob- 
served upon  Cottonwood  {Populus  monilifera)  at  various  times  during 
the  season,  apparently  flourishing  as  well  as  upon  Willow. 

To  show  that  the  finding  of  the  sexes  mating  is  not  always  proof 
that  the  two  forms  belong  to  the  same  species,  mention  may  be  made 
of  an  observation  during  October  when  a  male  M.  salicti  was  found  in 
copula  with  an  oviparous  Laclmus  platayiicola. 

The  Bicolored  Melanoxanthus.    {Melanoxanthus  hicolor  Oestlund.) 

The  sexed  forms  of  a  Melanoxanthus  that  appear  to  belong  to  the 
species  recently  described  by  Professor  Oestlund*  as  ilf.  hicolor  oc- 
curred rather  commonly  during  October  and  November  on  the  twigs  of 
various  willows  in  company  with  M.  salicti  Harr.  The  male  is  winged, 
and  difl^'ers  considerably  from  the  male  of  M.  salicis  or  M.  salicti.  The 
oviparous  female  represented  magnified  at  Fig.  25,  «,  is  at  once  distin- 
guished from  this  form  of  either  of  the  species  named,  by  its  general 
brown  color.  Its  eggs  are  laid  upon  the  twigs,  generally  about  the  buds, 
in  the  same  situation  as  the  eggs  of  M.  salicti.  A  couple  of  them  are 
shown  at  Fig.  25,  c. 


Synopsis  Aphididae  of  Minnesota,  p.  36. 
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DESCRIPTION. 

Winged  Male. — Body,  2.8  millimetres  long  ;  head  to  tip  of  folded  wings,  5.5  milli- 
metres ;  wing  expanse,  10  millimetres ;  antennae,  1.5  millimetres. 

Head  and  thorax  blackish  or  bluish  black,  with  a  slight  glaucous  bloom  ;  dorsum 
of  abdomen  yellowish  brown,  with  large  blackish  quadrangular  spots  arranged  in 
two  longitudinal  rows,  one  on  each  side  the  median  line  ;  ventral  surface  of  abdo- 
men yellowish  brown.  Legs  piceous,  except  bases  of  femora,  which  are  lighter. 
Cornicles  yellowish,  rather  long  for  this  genus,  vasiform.  Antennae  piceous,  hairy, 
much  roughened  ;  joint  iil  long,  but  shorter  than  iv  plus  v;  iv  slightly  longer  than 
V  ;  VI  about  one-half  as  long  as  v,  with  the  thumbs  like  vii,  very  short.  Wings  sub- 
hyaline,  with  the  insertions,  veins,  and  stigma  dull  yellowish-brown.  Cauda  and 
anal  plates  blackish. 

Oviparous  Female  (Fig.  25,  a,  b). — Body,  4.5  millimetres  long  by  2.5  wide  across 
middle  of  abdomen  ;  antenntv,  1.5  millimetres  long. 

General  color,  yellowish  brown,  with  the  head  tawny  yellow,  and  middle  of  ab- 
dominal dorsum  almost  olive  green  ;  a  longitudinal  row  of  indented  black  dots  on 
«ach  side  near  margins.  Body,  legs,  and  anteunte  very  hairy.  Cornicles,  yellowish- 
brown,  often  slightly  dusky  at  the  tip,  vasiform.  Two  front  pairs  of  legs,  yellowish- 
brown,  with  tips  of  femora  and  tibiiB,  together  with  tarsi,  blackish  ;  third  pair, 
yellowish-brown,  with  tips  of  femora  and  all  of  tibiie,  and  tarsi  blackish.  Antennse, 
yellowish-brown  proximally,  blackish  apically  ;  joint  iii,  long ;  iv  and  V,  subequal ; 
VI,  slightly  shorter  than  vil.     Rostrum  reaching  middle  coxae,  dusky  at  tip. 


Fig.  25.    Melanoxanthus  bicolor .-  a,  oviparous  female,  enlarged  ;  6,  head  and  antennas  of  same,  more 
enlarged;  c,  eggs  on  willow  twig,  slightly  enlarged  (original). 

The  EGG  (Fig.  25  c). — Length  1.2  millimetre;  oblong  oval;  yellowish  brown  at 
first,  but  becoming  shining  black  on  exposure  to  air  ;  deposited  on  the  twigs,  espe- 
cially about  the  buds. 

The  Flocculent  Melanoxanthus.     (Melanoxanthus  flocculoaua,  n.  sp.) 


Early  in  October  I  saw  colonies  of  a  very  liocculeut  plant-louse  on 
"Willow  bushes  in  a  ravine  near  Columbus.  I  recognized  it  as  a  Melan- 
oxanthus, different  from  any  of  the  described  species,  but  at  the  time 
was  unable  to  make  descriptive  notes  of  the  viviparous  forms  then  pres- 
ent.   The  place  was  not  again  visited  until  November  19,  when  the  only 
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forms  present,  so  far  as  seen,  were  the  oviparous  females  and  eggs. 
Wherever  colonies  had  developed  upon  the  stems,  there  was  a  whiten- 
ing of  the  bark,  due  to  the  fiocculence  of  the  insects.  One  or  two  re- 
mains of  colonies,  with  the  oviparous  females  still  present  in  some 
numbers,  were  found  on  the  lower  portion  of  certain  stems  where  the 
flood  debris  of  the  creek  was  piled  up  for  a  foot  or  two.  In  these  places 
the  flocculent  matter  had  developed  enormously,  so  that  it  looked  like 
a  coating  of  cotton. 

This  species  appears  to  be  more  closely  related  to  M.  solids  L.  than 
either  of  the  others.  Its  eggs  are  covered  with  a  gray  coating  like 
those  of  M.  salicis,  and  the  cornicles  are  of  the  same  bright  orange-red 
color. 

DESCRIPTION. 

Oviparous  Female  (Fig.  26,  a,  6).— Body  3.5  milimetres  long  by  2  wide  across 
middle  of  abdomen  ;  antennae  2.3  milimetres  long. 

General  color  dull  yellowish-brown,  with  a  longitudinal  row  of  indistinct  black 
spots  on  each  side  of  dorso-meson ;  cornicles  bright  orange  red  ;  antennae  dusky,  ex- 
cept basal  portion  of  third  joint,  which  is  yellowish-brown  ;  legs  dusky,  with  basal 
portion  of  femora,  and  sometimes  more  or  less  of  tibia,  dark  yellowish-brown.  Body, 
legs,  and  antenn;©  pilose.  Joint  iii  of  antennae,  long,  but  shorter  than  iv  plus  v, 
which  are  subequal ;  vi  and  vii  each  rather  long,  the  latter  the  longer  of  the  two. 
Cornicles  long  for  this  genus ;  swollen  in  the  middle. 

The  Egg  (Fig.  26,  c). — Length,  1.2  millimetres  ;  oblong  oval,  coated  with  a  thin 
gray  substance  like  that  on  the  egg  of  M.  salicis ;  deposited  on  the  bark,  about  the 
buds  and  axils,  especially  where  the  surface  is  roughened. 


Detmers,  del. 


Fig.  2^.—Melanoxanthus  fiocculosus :  a,  oviparous  female — enlarged;  b,  head  and  antennae  of  same — 
greatly  enlarged;  c,  eggs  on  willow  bark— one-half  larger  than  natural  sizes  (original.) 
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Plate  I. 
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LACHNUS  PLATANICOLA  Riley 


293 

EXPLANATION  OF  PLATE. 

Lachnus  platanicolaRilej. 

Fig  L  Male.     Enlarged. 

la.  Head  and  autenua  of  male.     Greatly  enlarged. 

2.  Apterous  viviparous  female.     Enlarged. 

2a.  Head  and  antenna  of  same.     Greatly  enlarged. 

3.  Winged  viviparous  female.     Enlarged. 

3a.  Head  and  antenna  of  same.     Greatly  enlarged. 

4.  Eggs  on  Sycamore  twig,  and  oviparous  females  engaged  in  oviposition.     Nat° 
ural  size. 

Columbus,  Ohio,  November,  1890. 


EXTRACTS  FROM  CORRESPONDENCE. 

The  Clover-Seed  Midge  iu  England,  the  use  of  Paris  green,  and  other  notes 

I  think  it  may  be  of  some  interest  to  you  to  mention  that  after  2  years  or  more  of 
watching  I  have  been  able  to  report  your  "American  Clover-Seed  Midge,"  Cecidomyia 
leguminicola  Lintuer,  as  present  here  detrimentally  in  clover  heads.  I  have  now  seen  it 
in  its  normal  larval  locality  doing  plenty  of  mischief;  also  at  (or  rather  by)  clover  roots 
in  the  earth  in  winter,  and  from  this  hibernating  presence  of  larva  reared  the  imago 
myself.  I  do  not  like,  in  a  case  of  such  minute  identification,  to  rest  solely  on  my 
own  opinion,  so  I  submitted  it  to  Mr.  Meade,  who  examined  it  very  thoroughly  and 
confirmed  my  view.  I  have  endeavored  to  find  trifolii.  As  yet,  however,  although 
there  is  another  Cecidomyidous  larva  present  with  that  of  leguminicola  at  clover  roots, 
I  have  no  evidence  of  trifolii  being  present.  I  can  not  find  the  leaf  galls  and  I  do  not 
know  that  trifolii  leave  them,  but  I  want  very  much  to  make  ont  what  the  second 
kind  of  Cecidomy  iidous  larvte  are.  They  have  a  somewhat  pointed  breastbone  or  an- 
chor process,  whereas  that  of  leguminicola  is  bifid. 

Amongst  new  observations  of  plant  attack  is  serious  mischief  in  one  place  by 
infestation  of  Stem  Eelworm  (T(//e«t7ii(S  rfei'a.s<o<j-ia;)  in  field-beau  plants.  This  was 
in  bean  plants  after  oats,  aud  a  sample  of  the  plants  sent  me  (of  which  the  normal 
height  should  apparently,  from  specimen  sent,  have  been  3  to  4  feet)  were  stuuted 
down  to  from  about  4  to  10  or  12  inches,  aud  many  of  the  pods  also  greatly  stuuted 
and  deformed  in  growth,  but  not  all,  and  the  laden  shoots  thickly  placed  together 
on  the  central  shortened  stem  had  a  curious  appearance. 

Our  orchard  work  with  Paris  green  proved  a  great  success  where  the  directions 
were  properly  carried  out.  Of  course  we  had  immense  opposition  to  fight  against, 
but  at  the  Toddington  frnit  grounds  the  work  resulted  in  a  glorious  crop  of  plums, 
aud  in  oue  of  the  last  letters  of  Captain  Corbett  (whose  decease  we  all  greatly  regret) 
he  mentioned  that  now  he  thought  we  could  keep  the  caterpillars  in  check,  and  he 
was  truly  grateful.  Now  we  are  finding  the  benefit  which  I  hoped  for  but  did  not 
venture  to  say  much  ou  prospectively.  We  are  having  reports  of  a  very  much  lessened 
amount  of  presence  of  wingless  moths  where  treatment  was  applied.  From  Toddiug- 
ton,  where  3  years  ago  as  many  as  five  huudred  moths  were  caught  ou  one  tree  trunk 
by  our  sticky  bands,  I  have  been  informed  that  uj)  to  date  of  observation  nine  was 
now  the  largest  number.  This  satisfactory  result  is  confirmed  from  elsewhere,  as 
partly,  or  sometimes,  the  effect  of  both  banding  and  Paris  green  spraying,  but  some, 
times  qi;ite  demonstrably  the  effect  of  the  spraying.  I  hope  to  give  details  of  this 
in  my  next  annual  report.— [Eleanor  A.  Ormerod,  Torrington  House,  St.  Albans,  Eng- 
land, November  24,  1890. 
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Reply.— It  is  very  interesting  to  know  that  our  Clover-Seed  Midge  is  found  with 
you.  I  have  already  had  some  correspondence  with  Mr.  Inchbald  on  this  subject 
and  have  loaned  him  specimens  of  our  form  for  comparison.  He  feels  quite  sure  of 
the  identity  of  the  two,  but  had  not  at  the  time  of  his  last  letter  reared  the  adult 
from  the  maggots  found  in  England.  He  has  promised  to  send  me  specimens  of  the 
adult  when  they  appear,  but  if  you  already  have  them  and  can  send  me  a  spare 
male  and  female  it  will  enable  me  to  compare  with  my  material  at  once.  From  the 
large  series  of  reared  specimens  which  I  have  seen  I  should  probably  be  able  to  de- 
cide the  matter. 

The  other  Cecidomyiid  larvjB  which  you  found  at  the  roots  of  clover  is  not  C.  irifoUi, 
as  the  larva  of  the  latter  has  adivided  breastbone  somewhat  like  that  of  leguminicola. 

I  had  already  learned  through  the  newspapers  of  your  success  in  having  Paris 
green  used  in  your  orchards.  I  can  understand  the  opposition  as  we  have  had  to 
overcome  somewhat  the  same  feeling  in  this  country.  As  you  know,  however,  the 
arsenical  mixtures  are  now  in  almost  universal  use  here. — [December  17,  1890.] 

The  Mantis  not  poisonous. 

A  miner  friend  has  just  brought  me  a  Mantis.  He  says  it  lives  on  grass  in 
the  desert,  is  eaten  by  horses  and  mules,  and  causes  death  in  10  hours.  The  insect  is 
If  inches  long,  with  very  short  wing  covers  and  enormous  abdomen,  probably  filled 
with  eggs.  The  eyes  are  chocote,te  color,  prothorax  buff, .fore  legs  green,  wing 
covers  green,  abdomen  brownish.  The  finder  is  positive  of  its  posonous  qualities.  I 
occasionally  see  other  species  of  Mantis ;  have-  never  before  heard  of  their  being 
poisonous,  and  of  course  do  not  believe  it. — [W.  G.  Wright,  San  Bernardino,  Califor- 
nia, October  19,  1890. 

Reply.— You  are  perfectly  right  in  considering  that  none  of  these  insects  are 
poisonous.  The  idea,  however,  that  they  cause  death  to  horses  and  mules  when  feed- 
ing upon  grass  is  not  new,  and  you  will  find  a  note  upon  page  199,  Vol.  i.  Insect 
Life,  under  the  caption,  "A  remarkable  insect  enemy  to  live  stock,"  where  the  same 
statement  is  published  as  coming  from  Texas.  If  one  of  these  insects  was  swallowed 
whole  it  might  for  a  few  moments  cause  the  animal  considerable  trouble  by  its  strug- 
gles, but  that  it  should  cause  death  is,  I  think,  perfectly  incredible.  — [October  27, 
1890.] 

A  Rose  Cecidomyiid. 

I  send  you  by  this  mail  a  box  of  buds  from  the  Wooton  Rose,  afflicted  with  colonies 
of  a  little  white  grub  that  destroys  whole  bunches  of  these  rose  bnds  under  glass,  so 
that  no  bloom  if  secured  after  all  the  pains  and  expense  of  a  season's  work.  A  per- 
son largely  engaged  in  growing  cut  flowers  tells  me  that  for  a  year  past  these  grubs 
caused  him  much  loss,  and  only  a  few  days  back  was  he  able  to  find  anything  that  he 
could  fix  as  their  progenitor,  when  he  discovered  the  black  fly  in  the  bottle.  This 
fellow  seems  to  have  a  peculiarity  that  I  have  not  noticed  in  any  insect  before,  that 
of  rolling  up  its  wings  into  a  little  bundle.  I  am  told  that  in  this  shape  they  will 
go  head  first  into  the  ground  about  the  plants.— [Benjamin  Hammond,  Fishkill,  New 
York,  October  25,  1890. 

Reply. — I  believe  that  this  little  insect  is  a  new  enemy  to  the  Rose  ;  at  all  events  I 
can  find  no  notice  of  it  in  the  hurried  search  which  I  have  given.  It  will  be  necessary 
to  study  its  habits  pretty  carefully  before  a  remedy  can  be  suggested,  and  I  would 
therefore  beg  you  to  send  me  as  much  material  as  possible.  The  little  white  maggot 
is  the  larva  of  a  two-winged  fly  of  the  family  Ceci(lomyiid(e,  to  which  the  Hessian  Fly, 
the  Wheat  Midge,  and  a  number  of  other  injurious  insects  belong.  The  insect  in  the 
bottle  has  nothing  whatever  to  do  with  the  maggot.  It  is  one  of  the  rove-beetles  known 
as  Oxytelus  insignitus,  and  feeds  upon  decaying  vegetation.  The  true  adult  of  the 
maggot  is  a  very  delicate  fly  somewhat  resembling  a  mosquito.     Why  does  not  the 
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gentlemau  whose  roses  are  troubled  with  this  pest  pick  off  and  burn  every  bud  which 
he  finds  to  be  infested  ?  He  ought  soon  to  be  able  to  control  the  insect  in  this  way, 
or,  if  he  can  ascertain  the  time  when  the  flies  are  laying  their  eggs  or  are  issuing 
from  their  cocoons,  if  he  will  shut  his  rose  house  up  and  puff  California  Buhach  in- 
dustriously about  the  place  he  will  certainly  kill  them  all.  When  the  maggots  reach 
full  growth  they  will  doubtless  crawl  out  of  the  buds  and  drop  to  the  ground  and 
transform  to  pupae  at  or  just  beneath  the  surface  of  the  earth,  probably  in  little 
round  delicate  cocoons  from  which  the  flies  will  eventually  issue.— [October  28,1890.] 

The  habits  of  Phorodon  in  Oregon. 

On  examining  some  plum  trees  yesterday  in  the  vicinity  of  (what  had  been)  an  in- 
fested hop  field,  I  found  a  few  specimens  of  Phorodon.  From  the  statement  of  a  Mr. 
Smeed  earlier  in  the  season,  who  declared  positively  that  they  had  not  touched  his 
Plum  trees,  I  thought  it  possible  that  in  Oregon  they  might  have  chosen  a  difterent 
habitat  for  autumn,  but  it  now  appears  that  their  habits  are  apparently  the  same  as 
in  the  section  in  which  you  and  your  assistants  worked.  I  shall  follow  the  matter  up 
closely,  as  it  is  one  of  considerable  financial  importance  to  some  of  our  counties.— [F. 
L.  Washburn,  Corvallis,  Oregon,  October  20,  1890. 

Schizoneura  tessellata. 

I  send  inclosed  some  insects  which  T  believe  to  be  the  same  as  those  mentioned  in 
Lintuer's  Fourth  Report,  page  179,  seventh  paragraph.  I  found  them  on  a  branch  of 
Swamp  Alder  September  12,  from  the  woolly  appeai'ance  of  which  I  was  led  to  think 
that  the  branch  was  attacked  by  some  species  of  fungus  altogether  new  to  me.  Upon 
breaking  off"  the  branch  I  was  surprised  to  see  some  of  the  fungus  walk  off.  The  in- 
closed specimens  have  shrunk  to  about  one-half  of  their  natural  size.  Am  I  correct 
in  supijosing  them  to  be  Schizoneura  tessellata  Fitch  ? — [John  D.  Lyons,  Monticello, 
New  York,  October  20,  1890. 

Reply.— The  specimens  have  been  examined  and  you  are  perfectly  right  in  consid- 
ering that  the  species  is  Sehizoneura  tessellata  Fitch. — [October  27,  1890. 

Woodpeckers  vs.  the  Tussock  Moth. 

In  the  summer  of  1880  the  Elms  along  Euclid  avenue,  especially  in  my  vicinity,  were 
attacked  by  the  "New  Haven  Elm-tree  Caterpillar."  Fearing  a  repetition  of  their 
trouble,  numbers  of  us  fought  the  cocoons  in  the  fall  and  destroyed  thousands,  but 
when  winter  set  in  tens  of  thousands  still  remained  on  the  outer  branches  beyond 
reach.  About  the  first  of  December  a  pair  of  hairy  woodpeckers  (Picus  villosus)  made 
their  appearance  and  fed  daily  off  the  grubs  ;  in  the  course  of  that  month  and  the  next 
over  a  dozen  of  the  birds  were  added  to  the  number  and'by  their  industry  on  this  par- 
ticular pest  attracted  the  attention  of  all  who  passed.  Suffice  it  to  say  that  when 
March  came  not  a  cocoon  was  to  be  seen  in  those  places  where  the  branches  were 
literally  white  with  them  before;  and  more,  this  is  the  last  we  ever  saw  of  the  New 
Haven  visitor.— [Dr.  E.  Sterling,  Cleveland,  Ohio,  October  25,  1890. 

Reply. — You  speak  of  the  insect  as  the  New  Haven  Elm-tree  Caterpillar,  but  the 
commonest  pests  of  this  tree  in  New  Haven  are  the  larva  of  the  imported  Elm-leaf 
Beetle  and  the  Canker-worm,  neither  of  which  spins  a  cocoon.  It  is  probable  that  the 
insect  with  you  was  the  Tussock  Moth  caterpillar,  since  you  speak  of  the  branches 
being  "white"  with  the  cocoons. — [October  30,  1890. 

Second  Letter. — The  caterpillar  mentioned  in  my  last  was,  as  you  surmised,  that 
of  the  "  Tussock-moth."  *  *  *  The  Woodpecker,  however,  did  the  work  for  them, 
as  they  have  never  troubled  the  trees  here  since,  though  always  a  few  are  to  be  seen 
in  their  season.  I  have  always  found  the  native  Woodpecker  family  the  greatest 
destroyers  of  insects  in  every  stage  of  their  development,  and  these  birds  should  be 
protected  by  the  farmer  and  orchardist  in  particular,  be  it  the  maligned  "sap-sucker" 
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or  the  more  conspicuous  yellow-hammer.  A  few  old  ham  or  beef-bones,  with  a  little 
meat  on  them,  hung  up  on  the  orchard  trees  in  fall  and  winter  time  will  keep  these 
birds  in  the  neighborhood  during  the  season,  if  not  the  year  round,  and  will  pay  the 
owner  many  fold  for  his  trouble.  The  imported  Sparrow  will  not  touch  these  larvne, 
while  the  Orioles  and  Jays  fatten  on  them.  A  pair  of  pet  toads  would  devour  a  dozen 
or  more  at  a  sitting  that  fall  to  them. 

Abnormal  Oviposition  of  the  Augular-Tvinged  Katydid. 

I  have  the  honor  to  inclose  herewith  something  that  may  or  may  not  be  of  inter- 
est. I  have  never  seen  such  things  before,  and  if  eggs  of  any  injurious  insect,  will 
thank  you  for  information  thereabout. — [H.  B.  Osgood,  captain  and  commissary  of 
Subsistence  U.  S.  Army,  depot  quartermaster,  Jofferson  Barracks,  Missouri,  August 
18,  1890. 

Reply. — The  eggs  which,  as  indicated  on  the  box,  you  found  glued  upon  your  col- 
lar when  taken  from  the  laundry,  are  those  of  the  big,  angular-winged  Katydid  (Mi- 
crocenirumretinerve).  This  is  an  estraordiuary  position  for  these  eggs,  as  they  are 
ordinarily  glued  to  the  stems  or  twigs  of  different  plants.  The  Katydid  is  a  leaf- 
feeder  through  all  its  stages  of  existence,  but  seldom  occurs  in  sufficient  numbers  to 
do  any  appreciable  damage. — [August  25,  I'idO. 

Dimorphism  in  Butterflies  and  Miscellaneous  Notes. 

Your  note  on  page  35  of  volume  iii.  Insect  Life,  on  Mr.  Oberthiir's  views  about 
dimorphic  females  of  butterflies,  is  very  interesting,  and  especially  so  to  me,  because 
I  have  held  a  similar  opinion  myself.  If  you  will  turu  to  the  Entomologist,  1889,  p.  5, 
you  will  see  that  my  theory  on  the  subject  is  very  similar  to  that  of  Mr.  Oberthiir,  so 
that  indeed  it  can  hardly  be  said  that  he  has  suggested  a  new  hypothesis.  I  do  not 
know  whether  you  intended  to  imply  that  he  had,  but  that  seems  the  tendency  of  the 
note.  However,  Mr.  Oberthiir's  opinion  on  such  a  matter  is  certainly  more  valuable 
thau  mine,  and  I  do  not  wish  to  seem  to  uudervalue  it  or  to  detract  from  the  impor- 
tance of  his  observations.  Some  other  naturalists  who  are  very  competent  disagree 
with  the  theory  of  Mr.  Oberthiir  and  myself  altogether,  but  as  to  who  is  right  only 
time  and  observations  can  prove. 

You  will  remember  Mr.  Howard's  notes  on  the  food  of  Carpoeapsa  pomonella  and  the 
question  about  Mr.  W.  West's  observations  as  to  its  feeding  on  Walnut.  I  have  asked 
Mr.  West  about  it,  and  he  assures  me  that  he  has  bred  the  true  pbmoneJla  from  Walnut. 
He  has  also  bred  it  from  Chestnut  (Castatiea),  as  he  stated  at  a  meeting  of  the  South 
London  Entomological  Society  at  which  I  was  present.     *     *     » 

The  Gloie  (published  in  London)  of  October  9,  1890,  has  along  article  headed 
^'Disease  among  Cocoanuts."  It  states  that  the  Cocoanut  plantations  in  St.  Iq^o  de 
Cuba  have  been  ravaged  by  a  disease  which  appeared  at  Matauzas  after  the  cyclone 
•of  1870.  It  was  supposed  to  be  due  to  a  Uredo,  but  Dr.  Galves  declared  that  a  Coccid 
was  the  culprit,  and  this  Coccid  he  numed  Diaspis  vandaliciis.  Very  likely  all  this 
is  known  to  you,  so  I  won't  enter  into  details. — [T.  D.  A.  Cockerel,  3  Fairfax  Road, 
Bedford  Park,  Chiswick,  Loudon,  West,  England,  November  1,  1890. 

Reply. — I  had  overlooked  your  note  in  the  Entomologist  for  1889,  page  5,  but  so 
far  as  indorsing  Mr.  Oberthiirs  theory,  the  question  towards  the  end  of  the  para- 
graph has  an  indication  that  I  do  not  necessarily  believe  with  him  that  we  shall  in 
all  cases  find  the  original  form  from  which  the  divergent  form  has  in  time  developed. 
On  the  contrary  I  do  not  accept  it,  and  such  is  certainly  not  to  be  looked  for  in  the 
case  of  our  own  Argynnis  diana. 

lu  reference  to  Carpocapsa  pomonella  on  Walnut,  I  am  not  inclined  to  change  the 
opinion  arrived  at  by  Mr.  Howard,  a  conclusion  which  was  based  on  notes  which  I 
had  made  when  considering  the  subject  in  years  gone  by,  and  before  changing  that 
opinion  I  should  like  very  much  to  have  the  specimens  Mr.  West  bred  submitted  to 
Lord  Walsiugham  or  some  other  good  authority,  as  the  chances  are  they  would  be 
found  to  be  jJH^omtHana  Staudinger. — [December  13,  1890. 
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Kerosene  Emulsion  against  the  Sheep  Scab. 

I  have  read  with  great  iuterest  Prof.  C.  P.  Gillette's  interestiu;,;  aud  valuable  article 
reviewed  in  the  last  number  of  Ixskct  Life  on  the  application  of  kerosene  emulsion 
as  a  sheep-dip.  Professor  Gillette  has  most  thoroughly  treated  the  subject  from  an 
economic  standpoint  and  shown  the  adaptability  of  the  dip  to  sheep.  Following  Mr. 
Joseph  Harris,  I  suggested  in  "Animal  Parasites  of  Sheep,"  its  use  as  a  dip  against 
sheep  ticks  aud  lice  but  not  against  the  scab  insects.  I  think  that  Professor  Gillette 
goes  too  far  in  advising  its  use  at  present  against  "  other  parasitic  insects  that  annoy  " 
the  sheep,  for  until  its  use  is  thoroughly  demonstrated  in  the  scab  diseases  by  some  one 
with  means  enough  to  try  the  experiment,  whether  it  succeeds  or  not,  its  utility  as  a 
scab-dip  is  uncertain,  as  scab  yields  only  to  the  most  thorough  treatment.  He  who 
tries  the  kerosene  dip  should  appreciate  that  he  is  making  an  experiment  the  success 
of  which  is  doubtful.  Should  the  application  of  this  dip  in  the  scab  diseases  be  suc- 
cessful we  will  have  a  remedy  at  once  comparatively  harmless,  sufficient,  and  cheap. 
Professor  Gillette  is  to  be  congratulated  for  the  success  of  his  experiment. — [Cooper 
Curtice,  Department  of  Agriculture,  Washington,  December  10,  1890. 

On  Nola  sexmaculata  and  the  Japanese  Gipsy-moth. 

In  Insect  Life,  Vol.  iii.  No.  '2,  p.  01,  I  note  the  name  Nola  sexmaculata  Grote  as  still 
in  use.  If  not  generally  known  in  America,  it  may  interest  Lepidopterists  to  learn 
that  the  species  is  identical  with  Walker's  Lebena  trinoiata  ;  strictly  speaking  it  is  not 
a  typical  Xola,  the  costa  of  the  primaries  being  relatively  longer,  and  the  outer  margin 
consequently  more  oblique  ;  probably  there  are  better  characters  for  separating  it  from 
Nola,  but  just  at  present  I  am  in  the  thick  of  the  most  difficult  genQva,  of  Noctuldw  and 
have  no  time  to  look  for  them.  I  wonder  which  of  the  Japanese  gypsy  moths  is  the  spe- 
cies intended  by  M.  Loomis.  Porthetria  dispar  is  represented  in  Japan  by  at  least  four 
species,  none  of  which  correspond  exactly  with  the  European  insect;  P.  japonica 
Motsch.  is  considerably  larger,  more  uniformly  colored  and  with  fewer  markings: 
P.  umbrosa  Butl.  is  decidedly  smaller  and  differs  in  the  same  way ;  it  may  be  a 
natural  form  of  P.  japonica.  P.  hadina,  and  eurydice  Btl.  are  described  from  males 
only  and  are  almost  black,  without  dark  border  to  secondaries ;  the  former  larger 
than  males  of  P.  dispar,  the  latter  much  smaller  and  very  different  in  pattern  of 
primaries.  Allied  species,  all  smaller  aud  referred  to  a  distinct  genus,  Enome,  by 
Wiilker  and  others,  occur  in  India;  in  one  or  two  of  these  the  females  appear  to  be 
practically  apterous,  the  wings  being  aborted  as  in  Orgyia;  but  Porthretia  (Enome) 
obfnscata  has  a  winged  female  di tiering  in  coloration,  as  in  P.  dispar.  We  hatched 
eggs  of  the  latter  sent  from  India  and  reared  a  number  of  males  on  Hawthorn  one 
spring,  and  as  this  food  did  not  belong  (I  believe)  to  the  same  natural  order  as  the 
plant  on  which  it  feeds  in  India,  all  the  specimens  were  small. — [A.  G.  Butler, 
British  Museum,  London,  England,  November  21,  1890.] 


GENERAL  NOTES. 

A  FIG  LEAF   BEETLE   IN  AUSTRALIA. 

We  notice  from  an  uulabelled  newspaper  clipping  sent  us  by  our 
esteemed  correspondent,  Mr.  C.  O.  Montrose,  of  Slieppartou,  New  South 
Wales,  that  Mr.  W.  W.  Froggatt  has  recently  worked  up  a  Leaf-beetle 
which  is  doing  serious  damage  to  the  fig  trees  in  the  gardens  of  Sydney, 
New  South  Wales.  It  is  a  Chrysomelid  closely  allied  to  our  common 
imported  Elm  Leaf-beetle  which  it  closely  resembles  in  its  method  of 
22595— No.  6 4 
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work.  It  is  Galeruca  semipullata  Clark.  The  eggs  are  pale,  cylindrical 
in  shape  and  are  placed  in  little  patches  on  the  underside  of  the  leaves. 
The  larvffi  when  first  hatched  are  pale  and  cylindrical  and  cluster  close 
together  when  feeding,  covering  themselves  with  fine  particles  of  dust 
from  the  leaves.  They  become  full  grown  in  14  days  and  then  descend 
to  the  surface  of  the  ground  to  transform  to  pupae  under  leaves  and 
rubbish. 

A  GRAPE  VINE  PEST. 

A  cosmopolitan  leaf-beetle  known  as  Adoxus  vitis  has  recently  been 
found  by  Mr.  J.  R.  Dobbins  to  be  doing  considerable  damage  to  a  vine- 
yard near  Healdsburg,  California.  The  insect  was  determined  by  Mr. 
L.  E.  Eicksecker,  and  we  have  also  received  specimens.  This  insect  cus- 
tomarily feeds  upon  the  vine  as  its  name  indicates,  but  this  is  the  first 
case  that  has  come  to  our  notice  of  its  attracting  particular  attention. 

TIN  CANS  vs.  CRICKETS. 

In  Florida,  where  crickets  often  seriously  damage  choice  plants  just 
set  out,  the  plan  has  been  adopted  of  cutting  off  the  top  and  bottom  of 
3  pound  fruit  cans  and  placing  the  resulting  cylinder  over  the  very 
small  rose  bushes,  cuttings  and  other  small  choice  plants  liable  to  attack. 

NOTES  ON  FRUIT-TREE  INSECTS. 

Sannina  exitiosa. — So  far  as  known  to  me,  the  larva  of  this  species 
has  not  before  been  recorded  as  attacking  the  cherry.  From  the  trunk 
of  a  cherry  tree  growing  in  the  yard  of  Mr.  T.  W.  I^olte,  at  Mount  Ver- 
non, Indiana,  I  took  four  chrysalids,  the  adults  emerging  from  these  Au- 
gust 10  to  15.  These  ohrysalids  were  found  August  7,  and  besides 
cherry  there  were  both  peach  and  plum  trees  growing  in  the  same  yard. 

Oberea  bimaculata. — Beetles  belonging  to  this  species  were  sent  to  me 
by  Mr.  E.  S.  Hallett,  of  New  Providence,  Indiana,  with  the  statement 
that  they  had  been  given  him  by  a  fruit  grower,  who  complained  that 
they  were  girdling  the  twigs  of  his  peach  and  cherry  trees.  The  depre 
dations  were  committed  early  in  June,  and  do  not  appear  to  have  been 
very  serious. 

Scolytus  rugulosus. — Although  this  insect  has  probably  been  a  resi- 
dent of  the  State  for  several  years,  it  was  not  until  the  present  season 
brought  to  my  notice.  On  June  13  the  beetles  were  observed  burrow- 
ing into  the  trunks  and  bases  of  the  larger  limbs  of  peach  trees,  in  the 
garden  of  Mr.  T.  W.  Nolte,  at  Mount  Vernon,  Indiana,  and  apparently 
working  serious  injury.  There  were  five  rows  of  these  trees,  and  the 
first  tree  in  the  second,  third,  and  fourth  rows,  had,  one  after  another, 
dropped  their  foliage  and  died.  The  first  tree  of  the  first  row,  stand- 
ing in  a  fence  corner,  had  remained  uninjured,  although  the  first 
of  the  second  row  had  been  the  first  to  sustain  attack  and  die.    The 
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affected  tree  in  tbe  fourth  row  was  not  at  the  time  fully  dead,  but  the 
foliage  was  turning  yellow  and  falling,  while  hundreds  of  beetles  were 
busily  at  work  burrowing  into  the  bark.  Others  of  these  rows  of  trees 
were  also  being  attacked,  but  to  a  much  less  degree.  The  three  trees 
most  seriously  infested  were  saturated  with  coal  oil  and  burned  as  they 
stood,  while  those  less  infested  were  recommended  for  treatment  with 
a  wash  composed  of  soft  soap  and  carbolic  acid. 

On  July  31  specimens  of  the  beetle  and  sections  of  infested  apple 
tree  were  received  from  Mr.  E.  E.  Wilkinson,  of  Princeton,  Indiana, 
with  complaints  of  the  ravages  of  the  insects  among  both  apple  and 
pear  trees.  August  4  and  5  the  orchard  of  Mr.  Wilkinson  was  exam- 
ined, and  a  considerable  number  of  trees,  both  apple  and  pear,  found  to 
be  infested  by  the  insect  in  all  of  its  stages.  The  orchard  comprised 
1,000  Ben  Davis  apple  trees  set  alternately  in  rows  with  the  same 
number  of  Keifer  Hybrid  pear,  the  trees  having  been  planted  in  1888. 
The  ground  had,  for  the  most  part,  been  but  recently  cleared  before  the 
trees  were  planted,  some  of  it  having  been  cultivated  and  other  por- 
tions not.  At  the  time  of  my  visit  the  land  was  badly  overgrown  with 
weeds  and  underbrush,  and  was  being  pastured  with  hogs  and  horses. 
The  owner  stated  that  one  tree  had  been  attacked  and  died  in  1888, 
fifteen  or  twenty  in  1889,  and  forty  or  fifty  the  present  year.  After 
considerable  time  spent  in  the  examination  of  infested  trees,  Mr.  Wil- 
kinson called  my  attention  to  the  condition  of  the  roots  of  infested  trees, 
claiming  that  the  roots  ot  trees  attacked  in  his  orchard  had  been  dis- 
eased, he  was  quite  sure,  prior  to  their  becoming  infested  by  the  borers. 
A  further  study  of  his  orchard  did  not  prove  the  correctness  of  his 
theory,  but  did  reveal  the  fact  that  all  trees  seriously  injured  by  the 
insects  in  question  were  either  diseased  at  the  root,  or  else  had  sus- 
tained some  iujury  tending  to  destroy  the  free  circulation  of  the  sap, 
although  the  tree  itself  might  appear  in  a  healthy  condition. 

The  orchard  of  Hon.  C.  A.  Buskirk  was  next  examined.  This  com- 
prised 500  Keifer  Pear  trees,  500  Peach  trees  alternated  with  500  Ben 
Davis  Apple  trees,  and  1,100  miscellaneous  Pear  trees,  all  except  the 
last  having  been  purchased  of  the  same  dealer,  and  set  out  at  the  same 
time  as  Mr.  Wilkinson's.  The  condition  of  this  orchard  was  entirely  dif- 
ferent from  the  one  previously  examined.  Nearly  every  tree  was  vig- 
orous and  healthy,  showing  the  best  of  care  and  attention.  The  soil 
above  the  roots,  except  where  treated  with  lime  and  ashes,  had  been 
fertilized  with  stable  manure.  The  land  had  been  thoroughly  culti- 
vated, but  not  cropped  between  the  rows,  and  no  cultivation  was  given 
during  the  latter  part  of  summer.  The  fatalities  from  all  causes  up  to 
date  of  examination  amounted  to  one  Pear  and  two  Peach  trees,  only 
the  latter  having  been  attacked  by  Scolytus,  although  the  roots  of  the 
Pear  tree  had  been  attacked  by  the  same  fungus  to  which  Mr.  Wilkin- 
son attached  so  much  significance.  One  of  the  Peach  trees  had  been 
dug  up  several  weeks  before,  and  from  lying  out  in  the  hot  sun  and 
wind  the  bark  had  become  thoroughly  dead,  except  that  on  some  of  the 
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larger  branches.  In  this  were  found  great  numbers  of  young  larvje, 
mostly  in  burrows  in  the  dead  bark,  the  larv?e  being  also  dead.  In  the 
still  living  bark,  on  the  branches,  nearly  full-grown  living  larv*  were 
found. 

The  second  tree  was  dug  up  by  Mr.  Buskirk  and  myself,  and  the  roots 
found  to  be  dead  but  not  covered  by  the  fungus.  With  the  owner,  I 
spent  considerable  time  examining  trees  in  this  and  other  orchards,  but 
found  only  a  single  iScolytus,  which  was  crawling  over  the  branch  of  a 
Peach  tree.  Eeturning  to  the  orchard  of  Mr.  Wilkiuson  with  Mr.  Bus- 
kirk, we  spent  some  hours  in  a  further  examination  of  trees,  but  in  no 
case  found  the  borers  attacking  healthy  trees,  although  many  of  these 
were  having  a  severe  battle  for  life  in  their  uncongenial  environment 

August  7  the  trees  belonging  to  Mr.  Nolte,  at  Mount  Vernon,  were 
again  examined,  and  no  additional  attacks  observed  among  the  Peach 
trees.  The  vigorous  growing  trees  which  I  saw  being  attacked  in 
June  were  as  yet  uninjured,  although  the  bark  on  the  trunks  had  been 
punctured  in  many  places.  The  female  borers  had  evidently  punctured 
the  bark  and  attempted  to  burrow  beneath  it  and  construct  the  egg 
chamber,  or  cradle,  as  it  is  sometimes  called,  but  for  some  reason  gave 
up  in  despair.  I  found  them  attacking  Cherry  trees,  but  the  roots  were 
dead,  except  in  case  of  the  one  being  killed  by  tSannina  exitiosa,  as  de- 
tailed at  the  beginning  of  this  paper.  The  shoots  on  very  old  Apple 
trees  in  the  process  of  dying  out  were  also  being  attacked.  No  borers 
could  now  be  found  on  or  about  healthy  trees  of  any  variety. 

In  summing  up  the  results  of  observations  on  this  insect,  it  would 
appear  (1)  that  the  species  attacks  only  such  trees  as  are  already  in  the 
process  of  dying,  either  from  diseased  roots  or  some  injury  to  the  trunk, 
whereby  the  circulation  of  the  sap  is  wholly  or  in  part  destroyed  ;  (2) 
the  larvfe  can  not  live  in  wholly  dead  bark  ;  (3)  the  adults  can  not  ovi- 
posit in  a  healthy,  vigorous  tree,  but  are  attracted  to  trees  giving  off 
odors  of  fermenting  or  sour  sap  ;  (4)  they  do  not  appear  to  be  attracted 
to  trees  affected  by  Pear  blight;  (5)  the  species  is  double-brooded,  the 
eggs  being  deposited  in  June  and  August,  the  insect  passing  the  winter 
in  one  or  more  of  its  stages  in  the  bark. 

Melanoplus  different  talis. — Serious  depredations  to  orchards  by  lo- 
custs were  reported  from  several  counties  in  southern  Indiana,  and  I 
also  observed  such  in  Posey  and  Gibson  Counties,  the  method  of  attack 
consisting,  aside  from  the  devouring  of  the  leaves,  in  gnawing  of  the 
bark  from  the  smaller  branches.  This  species  is  the  only  one  which  I 
have  been  able  to  detect  in  connection  with  the  ravages. — F.  M.  Web- 
ster, November  1,  1890. 

GALL-PRODUCING  HETEROPTERA. 

The  receipt  of  a  short  paper*  by  our  valued  corespondent  Dr.  Fr. 
Thomas,  of  Ohrdruf,  Germany,  reminds  us  of  the  fact  that  although 

*Ueber  das  Heteropterocecidiiim  von  Teucrium  capitatum  und  anderen  Arten  (Ab- 
haudl.d.bot.  Ver  d.  Prov.  Braudeuburjf,  v.  31,  pp.  103-107.) 
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our  own  fauna  ia  very  rich  in  gall-producing  insects — richer,  perhaps, 
than  the  European  fauna— we  do  not  seem  to  have  in  North  America 
any  gall-producing  Heteroptera.  In  Europe  the  galls  produced  by  two 
species  of  Laccometopus  Fieber  (family  Tingitidce)  on  the  flower  buds 
of  Teucrium  chamcedrys  were  first  described  by  Reaumur  in  1738,  and 
since  that  time  these  galls  have  been  found  on  various  other  species  of 
Teucrium.  Dr.  Thomas  gives  a  full  review  of  the  literature  on  this 
subject. 

THRIPIDJE  INJURIOUS  TO   CULTIVATED  PLANTS. 

In  the  annual  report  of  the  Connecticut  A^gricultural  Experiment 
Station  for  1889  (1890),  p.  180,  are  two  short  preliminary  notices,  appar- 
ently written  by  Dr.  Roland  Thaxter,  on  two  injurious  species  of 
Thripiflw.  The  "  rust "  of  oats  which  was  much  complained  of  in  1889 
throughout  Connecticut  proved  on  examination  to  be  caused,  in  most 
cases,  not  by  the  fungus  rusts  (Puccinia  coronata  and  P.  graminis)  but 
by  a  Thrips  which  is  probably  identical  with  Fitch's  Thrips  3-fasciata, 
now  referred  to  the  genus  Goleothrips.  The  so-called  "  white  blast "  of 
market  onions,  a  disease  which  prevailed  to  a  serious  extent  in  all  onion 
growing  districts  of  the  State,  is  caused  by  an  undescribed  species  of  the 
genus  Thrips.  In  the  latter  ease  an  application  of  kerosene  emulsion 
would  be  a  good  remedy ;  for  the  species  injurious  to  Oats  no  direct 
remedy  can  be  suggested. 

It  is  to  be  hoped  that  Dr.  Thaxter  will  soon  publish  in  full  his  obser- 
vations on  this  interesting  and  important  subject. 

WILL  RAMIE   SUPPORT   THE   SILKWORM   OF   COMMERCE. 

A  recent  number  of  the  Prairie  Farmer  quotes  from  the  American 
Druggist  to  the  effect  that  a  lady  of  Columbia,  South  Carolina,  reared 
a  brood  of  young  silkworms  on  Ramie  leaves  for  the  reason  the  worms 
hatched  before  the  Mulberry  or  Osage  Orange  had  put  forth  leaves.  The 
worms  fed  ravenously  and  were  kept  upon  this  diet  until  the  Osage 
orange  leaves  appeared.  The  worms  were  then  divided  equally,  one  set 
being  fed  with  Ramie  and  the  other  with  Osage  Orange,  with  the  result 
that  the  former  produced  larger  cocoons  and  a  finer  quality  of  silk.  We 
should  be  glad  to  receive  an  authoritative  account  of  such  an  experiment, 
as  the  discovery  is  a  valuable  one  if  true.  We  have  endeavored  to  se- 
cure an  authentication,  but  have  not  succeeded  as  yet.  In  spite  of  the 
fact  that  Ramie  is  closely  related  to  the  Mulberry,  botanically  speak- 
ing, we  rather  incline  to  the  opinion  that  the  published  statement  is  a 
canard.  The  editor  of  the  American  Druggist  writes  us  that  the  item 
must  have  been  published  in  his  advertising  pages,  and  that  he  can  not 
vouch  for  the  reliability  of  the  statement.. 
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DAMAaE  BY  THE  RED  SCALE  GROWING  LESS. 

We  have  received  no  annouucemeiit  of  the  fact  from  official  or  thor- 
oughly reliable  sources,  but  notice  in  a  recent  number  of  the  California 
Fniit  Grower  that  the  Eed  Scale  is  said  to  be  rapidly  disappearing  in 
the  San  Gabriel  Valley,  and  that  this  is  accounted  for  by  the  unusual 
prevalence  this  season  of  parasites  and  predaceous  insects. 

A  SYSTEMATIC   WORK   ON   GALL-MITES. 

In  the  Botanisches  Gentralblatt  (vol.  41,  Nos.  3-4,  1890,  pp.  115-118) 
Dr.  F.  Thomas  reviews  Mr.  Alfred  Nalepa's  recent  work  entitled 
"  Beitrage  zur  Systematik  der  Phytopten."*  Although  we  have  not 
yet  seen  this  work,  it  is,  so  far  as  we  are  aware,  the  first  attempt  at 
a  classification  of  these  mites.  Nalepa  distinguishes  four  genera  of 
Phytoptidw,  three  of  which  are  gall-makers.  So  far  as  we  can  gather 
from  Dr.  Thomas's  review  the  work  is  important  from  the  systematic  as 
well  as  the  biologic  standpoint. 

MORE  FACTS  CONCERNING  THE  KATIPO. 

The  following  statements  are  taken  from  an  abstract  of  a  paper  by 
Prof.  T.  W.  Kirk,  read  before  the  Wellington  Field  Naturalists'  Club 
December  18,  1889,  and  from  the  published  discussion: 

The  author  said:  We  hear  a  great  deal  about  the  Katipo,  and  yet  it  is  surprising 
liow  few  persons  know  one  when  tliey  see  it.  Such  being  the  case,  he  ventured  to 
introduce  a  specimen  or  two  to  the  members  of  the  club.  He  stated  that  the  Katipo 
was  exceedingly  common  along  the  seashore  of  the  Wellington  district.  It  may  be 
found  in  abundance  under  the  stunted  bushes  that  grow  between  the  water's  edge 
and  the  base  of  the  hills  at  Lyell  Bay ;  indeed,  the  specimens  exhibited  were  collected 
there  on  the  occasion  of  the  club's  excursion.  There  are  said  to  be  two  distint  varie- 
ties, but  he  thought  it  had  yet  to  be  proved  that  the  differences  are  not  due  to  age 
and  sex,  for  he  would  be  able  to  show  that  not  only  do  the  sexes  differ  considerably, 
but  also  that  the  Katipo,  during  the  various  stages  of  existence,  presents  most  remark- 
able variations.  Though  so  plentiful,  it  is  seldom  that  persons  are  bitten  by  the 
Katipo;  and  this  is  the  more  remarkable  when  we  remember  the  great  numbers  of 
people  who  throng  the  seabeach  on  holidays.  The  reason :  The  explanation  will 
probably  be  found  in  the  fact  that  this  spider  is  much  more  active  at  night  than  dur- 
ing the  day;  indeed^  the  native  name  is  said  to  mean  "  night  stinger  ;"  and  so  long 
as  he  is  not  molested,  during  daylight,  he  seldom  interferes  with  anyone.  The  chief 
food  is  a  species  of  black  beetle,  thousands  of  the  wing  cases  of  which  may  be  found 
under  the  bushes  where  Katipos  are  plentiful.  That  the  bite  is  very  venomous  there 
can  be  no  doubt;  and,  although  the  writer  was  not  aware  of  any  European  having 
actually  died  from  the  effects  of  one,  there  are  a  number  of  well  authenticated  cases 
in  which  strong,  active  persons  have  been  rendered  ill  for  periods  varying  from  a  few 
hours  to  several  months. 

The  Maoris  have  a  decided  dread  of  the  Katipo,  and  the  bite  appears  to  have  a  much 
greater  efifect  on  a  native  than  on  a  white  man. 

The  female  Katipo  is  much  larger  than  the  male  ;  she  is  black  with  a  bright  orange- 
red  stripe  down  the  middle  of  the  body  ;  sometimes  the  red  is  borderell  with  yellow, 

•  Puldished  in  Sitzber.  d.  K.  Acad.  d.  Wiss.  Wieu,  1889,  No.  16,  p.  162  ff. 
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iu  others  (generally,  I  believe,  in  old  specimens)  the  red  widens  out  in  the  center,  so 
as  to  present  the  appearance  of  a  cross  ;  others  have  red  and  white  dots  at  irregulai 
intervals  along  the  margins  of  the  red  stripe. 

The  male  has  a  narrow  line  of  yellow  on  the  back,  usually  flanked  by  a  similar 
but  less  distinct  line  on  each  side. 

The  cocoon  exhibited  was  a  fair  specimen  of  that  ordinarily  produced  by  the  Kat- 
ipo ;  it  was  spun  two  days  after  the  specimens  were  captured. 

The  author  had  frequently  reared  young  spiders  of  this  species  and  found  that  the 
breeding  season  appeared  to  extend  from  September  to  March.  The  young  usually 
escape  from  the  cocoon  iu  about  sixty  days  after  the  eggs  are  laid.  When  tirst 
hatched  they  are  white,  with  dark  brown  spots  ou  the  body  ;  these  spots  vary  in 
number,  but  are  generally  arranged  iu  two  distinct  lines.  As  the  animals  grow,  the 
body  assumes  a  yellowish  color,  and  the  red  stripe  appears  on  the  back,  but  not  so 
well  defined  as  in  the  adult  specimen. 

During  the  whole  of  the  time  from  the  day  the  eggs  are  laid  to  the  appearance  of 
the  young  brood,  the  female  keeps  near  the  cocoon,  and,  although  she  kills  any  in- 
sects that  come  within  reach,  seldom  eats  any  of  them ;  but,  following  a  practice 
common  amongst  some  groups  of  spiders,  she  generally  devours  her  husband.  The 
author  supposed  that  was  her  way  of  preventing  marriage  being  a  failure. 

Sir  James  Hector  remarked  that  he  had  kept  Katipos  alive  for  a  long  time  ;  cocoons 
were  spun  and  young  brought  out,  but  as  soon  as  they  appeared  thefemale  ate  most  of 
them,  so  that  it  was  evident  her  cannibalistic  practices  were  not  confined  to  eating  her 
husband.  The  poison  of  the  Katipo  had  some  very  peculiar  properties  which  had  not 
yet  been  fully  investigated.  The  spider  was  common  iu  the  northern  part  of  the  col- 
ony, and  had  been  heard  of  as  far  south  as  Foveaux  Strait.  He  had  heard  of  a  person 
who  was  bitten  being  paralyzed  for  six  weeks  afterwards.  It  seemed  that  a  gen- 
eral constitutional  change  was  produced  by  the  bite,  not  merely  a  local  inflammation, 
and  the  numbed  feeling  extends  all  over  the  body  for  even  months.  The  Tarantula 
produced  intoxication  by  its  bite,  quite  a  different  effect  from  the  Katipo  sting.  He 
urged  members  to  pursue  a  systematic  course  of  investigation  in  regard  to  the  nature 
of  the  poison,  and  the  way  in  which  it  acted,  but  to  be  very  careful  not  to  operate 
on  human  subjects. 

We  may  also  state  that  in  a  recent  conversation,  Mr.  Henry  Edwards, 
who  has  spent  many  years  in  Australia,  and  has  just  returned  from  a 
year's  sojourn  there,  declared  that  he  had  no  doubt  of  the  poisonous  na- 
ture of  the  Katipo,  of  which  he  has  had  personal  evidence. 

POPULAR  NAMES   OF  INSECTS. 

We  should  be  glad  to  learn  from  our  correspondents  in  different  parts 
of  the  country  concerning  the  popular  names  iu  vogue  in  their  respec- 
tive localities  for  the  following  insects,  each  of  which  seems  to  have  a 
multiplicity  of  local  designations :  The  Praying  or  Carolina  Mantis 
{Stagmomantis  Carolina),  the  Wheel  Bug  {Prionidus  eristatus),  the  Hell- 
grammite  Fly  [Corydalus  cornutus),  the  Walking-stick  {BiapJieromera 
femorata),  and  any  of  the  Dragon  Flies. 

OBITUARY. 

It  is  with  great  regret  that  we  learn  of  the  recent  death  of  our  corre- 
spondent, Mr.  E.  T.  Atkinson,  accountant-general  of  Bengal,  and 
president  of  the  board  of  trustees  of  the  Indian  museum,  who  died  at 
Calcutta  on  September  15,  after  a  short  illness  from  Bright's  disease. 
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We  have  frequently  had  occasion  in  these  pages  to  refer  to  the  ento- 
mological work  which  Mr.  xltkinsou  has  been  doing  in  India  and  most 
of  our  readers  are  familiar  with  his  name  and  reputation.  The  follow- 
ing notice  from  the  December  number  of  the  JEntomologisfs  Monthly 
Magazine  succinctly  represents  our  own  sentiment. 

Mr.  Atkinson  was  born  at  Tipperary  on  September  6,  1840,  and  passed  into  the  In- 
dian civil  service  iu  1862.  He  lield  many  important  official  appointments  in  India. 
-amongst  others  that,  for  a  time,  of  financial  secretary  to  the  Indian  Government. 
Between  1874  and  1879  he  published  a  gazetteer  of  the  northwestern  provinces  of 
India,  and  was  also  the  author  of  works  on  Indian  law  and  kindred  subjects.  As  an 
entomologist  he  published  two  series  of  papers  on  Indian  lihijnchota  from  1885  to 
1890,  in  the  Journal  of  the  Asiatic  Society  of  Bengal,  and  a  aeries  of  catalogues  of 
the  insects  of  the  Oriental  region.  One  of  his  latest  works  was  a  bulky  catalogue  of 
the  Capsida'  of  the  world.  Furthermore,  he  started  the  "Indian  Museum  Notes," 
dealing  largely  with  Indian  economic  entomology,  which  he  was  doing  his  best  to 
reduce  to  something  like  order  by  collecting  information  from  native  and  other 
sources,  naturally  often  very  crude,  but  of  the  greatest  use  for  future  working  out. 
It  is  most  unfortunate  for  this  latter  department  in  particular,  and  for  Indian  en- 
tomology in  general,  that  he  has  been  cut  off  just  as  he  had  accumulated  the  knowl- 
edge of  what  was  required,  and  had  commenced  to  place  that  knowledge  to  public 
advantage,  and  with  remarkable  energy.  This  energy  of  character  asserted  itself 
in  all  his  official  duties,  and  his  private  virtues,  endeared  him  to  all  with  whom  he 
<5ame  in  contact. 
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SPECIAL  NOTES. 

Some  new  Insecticides." — Mr.  G.  0.  Davis,  who  has  been  acting  as  spe- 
cial agent  of  the  Arkansas  Experiment  Station  during  the  absence, 
through  illness,  of  the  entomologist,  Mr.  C.  W.  Woodworth,  reports 
upon  the  action  of  some  new  insecticides  on  the  Cotton  Worm  in  Bulle- 
tin No.  15  of  that  station.  The  substances  experimented  with  were : 
Petroleum  sludge,  a  kerosene  extract  of  pyrethrum,  Santonin,  oxalic 
acid,  benzoic  acid,  mercuric  chloride,  tartar  emetic,  salicylic  acid,  cin- 
chonin,  bi-chromate  of  potash,  hellebore,  lead  acetate,  and  veratrin. 
All  of  these  substances  except  the  first  two  were  applied  in  powder  in 
the  proportion  of  from  one-fourth  ounce  to  8  ounces  of  the  insecticide  to 
1  pound  of  flour,  and  none  of  them  proved  satisfactory  except  the  vera- 
trin which  acts  both  externally  and  internally  and  which,  although  used 
in  the  proportion  of  one-fourth  pound  to  1  pound  of  flour,  proved  nearly 
if  not  entirely  equal  to  Paris  Green,  costing  about  the  same. 

The  most  important  conclusion  of  the  bulletin  is,  however,  the  effi- 
cacy of  the  kerosene  extract  of  pyrethrum,  which  the  author  states 
"  from  present  indications  seems  to  be  one  of  the  most  efficacious  and 
at  the  same  time  inexpensive  and  harmless  remedies  that  we  have." 
The  proportions  were  2^  pounds  of  pyrethrum  to  l.J  gallons  of  kerosene, 
which  is  then  emulsified  with  soap  and  water.  One  part  of  the  resultant 
emulsion  to  450  or  500  parts  of  water  is  said  to  be  effectual.  At  a 
strength  of  from  500  to  900  parts  of  water  to  one  of  the  emulsion,  the 
half  grown  and  smaller  worms  "  seldom  escape  death."  The  applica- 
tion of  1  part  to  500  of  wat  er  causes  the  worms  to  die  in  from  12  hours 
to  2  days  according  to  size.  This  mixture  will  kill  pupae  when  any 
opening  in  the  loose  cocoon  allows  them  to  become  wet.  It  is  an  ex- 
tremely cheap  mixture,  and  according  to  the  formula  given  by  Mr. 
Davis,  cotton  fields  can  be  sprayed  at  an  expense  of  5  cents  per  acre 
for  material. 

*  Some  new  insecticides  and  their  effect  on  cotton  worms.  Agricultural  Experiment 
Station,  Fayetteville,  Ark.    Bulletin  No.  15,  December,  1890. 
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In  a  prefatory  note  to  the  bulletin  Mr.  Albert  E.  Menke,  the  director 
of  the  station,  states  that  the  substances  experimented  with  were  sug- 
gested by  himself,  the  kerosene  extract  of  pyrethrum  having  been  ob- 
tained by  him  in  the  course  of  experiments  to  determine  the  active 
principle  of  pyrethrum.  In  a  letter  to  us,  dated  October  28,  Mr,  Menke 
announces  the  discovery  of  this  extract  as  also  the  use  of  veratrin  as 
an  insecticide  and  claims  priority  for  both.  Regarding  the  combination 
of  kerosene  and  pyrethrum,  however,  we  may  call  attention  to  the  fact 
that  while  it  is  a  matter  which  we  have  long  had  in  miud  and  have 
suggested  to  some  of  our  agents,  Prof.  C.  P.  Gillette  was  the  first  to 
give  it  public  mention  (p.  184,  Bulletin  No.  5,  Iowa  Experiment  Station, 
May,  1889),  though  his  method  of  preparing  it  may  differ  in  detail  from 
that  of  Mr.  Menk  e.  Prof.  Jerome  McNeill,  one  of  our  temporary  agents, 
writes  us  that  the  idea  of  using  the  combination  of  these  two  substan- 
ces was  given  to  Dr.  Menke  by  him,  in  conversation  soon  after  the 
latter's  appointment  as  an  agent  of  this  Division,  as  on<^  of  the  substan- 
ces which  he  Intended  to  experiment  with  upon  Boll  Worms. 

A  few  interesting  notes  concerning  the  natural  enemies  of  the  Cotton 
Worm  are  published  on  pages  9  and  10  of  the  Bulletin.  From  these  it 
appears  that  Mr.  Davis  has  noticed  a  species  of  Panorpa  preying  upon 
the  worm,  that  TricJiogramma  iwetiosa  Eiley  probably  destroyed  nearly 
one-fourth  of  the  eggs  after  the  latter  part  of  September,  while  fully 
one-fourth  of  the  worms  subsequent  to  the  second  brood  were  attacked 
by  JEuplectrmcom  stockii  Howard. 


The  Hessian  Fly  attacking  Grasses  in  California.-Accordiug  tO  Linde- 
mann  the  Hessian  Fly  has  been  found  upon  Phleum  pratense  and  Agro- 
pyruni  repens  in  Kussia,  but  up  to  the  present  year  it  had  not  been  re- 
corded as  occurring  in  this  country  upon  any  wild  grasses. 

We  are  in  position  now,  however,  to  add  four  grasses  to  the  list  of  its 
food  plants  in  the  United  States.  In  1887  Mr.  Koebele  sent  us  from 
Alameda,  California,  specimens  of  Elymus  americanus  and  of  a  species  of 
Agrostis  which  bore  puparia  supposed  to  be  those  of  this  insect.  The 
adults  were  not  reared,  however,  and  the  question  remained  unsettled. 
On  page  71  of  the  current  volume  we  published,  under  the  head  of 
"  California  Notes,"  a  letter  from  Mr.  Koebele  in  which  he  mentioned 
finding  Hessian  Fly  puparia  in  a  grass  in  the  Santa  Cruz  Mountains. 
This  fact  was  called  in  question  by  Mr.  James  Fletcher  and  we  wrote 
Mr.  Koebele  for  specimens  and  received  from  him  Bromus  ciliatus  and 
a  species  of  Agropyrum  both  carrying  puparia.  These  were  very  much 
like  the  normal  puparia  of  the  Hessian  Fly,  but  were  smoother  and 
more  plump,  showing  little  trace  of  the  longitudinal  ridges.  Flies  were 
obtained  from  these  and  others  also  obtained  from  the  grasses  were 
sent  on  by  Mr.  Koebele,  and  after  comparing  these  very  carefully  with 
specimens  from  wheat  from  different  parts  of  the  country  we  find  that 
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they  are  not  to  be  separated,  although  from  the  specimens  first  received 
a  variation  in  the  number  of  the  aiiteunal  joints  raised,  some  doubt. 
We  find,  however,  after  the  examination  of  nearly  one  hundred  speci- 
mens of  individuals  reared  from  wheat  from  various  sections  that  the 
joints  of  the  antennte  in  the  male  range  from  16  to  20  and.  in  the  female 
from  16  to  19. 


Introduction  of  Icerya  into  Honolulu  and  its  Extermination  through  the 
Vedaiia. — We  call  attention  to  some  interesting  facts  in  the  Extracts 
from  Correspondence,  showing  the  introduction,  doubtless  from  Cali- 
fornia, into  Honolulu,  of  the  Icerya,  and  the  effective  manner  in  which 
the  Vedaiia,  also  purposely  introduced  to  destroy  it,  succeeded  in  its 
mission,  as  it  did  in  California.  This  second  illustration  of  the  effec- 
tive work  in  this  particular  direction  done  by  the  Vedaiia  lends  great 
probability  to  the  similar  extermination  of  Iceryas  in  Egypt  and  in  the 
West  Indies  by  the  introduction  of  the  Vedaiia,  which  we  are  now  at- 
tempting to  bring  about. 


The  Plum  Gouger  and  the  Cucuiio.— We  have  hitherto  made  no  mention 
of  the  results  of  Prof.  C.  P.  Grillette's  experiments  as  detailed  in  Bul- 
letin No.  9  of  the  Iowa  Agricultural  Experiment  Station.  Yet  so  far  as 
they  relate  to  the  Plum  Gouger  they  are  novel  and  well  worth  record 
in  these  columns.  The  author  has  adopted  the  excellent  plan  of  bring- 
ing together  his  conclusions  at  the  end  of  his  paper  and  these  are  in 
such  shape  that  we  quote  them  : 

1.  The  gouger  appears  upon  the  trees  much  earlier  in  the  spring  than  does  the  cur- 
culio. 

2.  The  gouger  is  much  more  injurioas  than  the  curculio  to  native  plums  on  the 
grounds  of  the  Iowa  Agricultural  College. 

3.  The  gouger  very  much  prefers  the  native  to  the  domestic  variety. 

4.  The  examination  of  over  24,000  native  plums,  from  not  less  than  eighteen  dif- 
ferent trees  of  many  varieties,  showed  a  little  over  27  per  cent,  of  their  fruit  to  be 
injured  by  the  gouger. 

5.  The  gougers  take  no  food  in  the  fall  after  emerging  from  the  plums. 

6.  The  gouger  has  at  least  one  parasite  that  preys  upon  it  while  in  the  pupa  state. 
The  parasite  is  Sigalphus  canadensis. 

7.  The  season's  experiments  indicate  that  London  purple,  as  recommended  for  the 
destruction  of  the  curculio,  is  of  little  value  for  the  destruction  of  the  gouger. 

S.  The  gouger  is  not  able  to  come  to  maturity  in  fruit  that  falls  from  the  trees  be- 
fore the  middle  of  July. 

9.  Fruit  infested  by  the  gouger  does  not  ripen  or  fall  prematurely. 

10.  About  26  per  cent,  of  the  punctures  of  the  gouger  result  in  the  production  of  a 
beetle. 

11.  Jarring  the  trees  and  collecting  the  beetles  and  gathering  stung  fruit  from  the 
trees  before  the  Ist  of  August  are  the  best  remedies  at  present  known  for  the  gouger. 

12.  The  curculio  prefers  the  domesticated  to  the  native  varieties  of  plums. 

13.  When  eggs  are  deposited  in  native  plums,  the  curculio  develops  as  well  in  them 
as  in  the  domestic  varieties. 
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14.  Native  varieties  are  uot  a  protection  to  douiestic  varieties.  The  fact  that  two 
Yellow  Mira  Belle  trees  growing  in  the  immediate  vicinity  of  many  natives  hart  65 
per  cent,  of  their  plums  destroyed  by  the  curculio,  while  the  natives  had  less  than 
10  per  cent,  of  their  fruit  punctured,  is  sufficient  proof  of  this. 

15.  That  succulent,  quick-growing  plums  are  uot  less  attacked  than  slow-growing 
varieties. 

16.  The  curculio  develops  readily  in  the  Duchess  apple. 

17.  The  curculio  is  not  double  brooded  in  Iowa,  but  the  eggs  deposited  late  in  July 
and  August  are  from  belated  females. 

18.  The  two  applicatious  of  London  purple  in  water,  although  not  made  at  the 
time  best  suited  to  destroy  the  curculio,  apparently  gave  a  protection  of  44  per  cent, 
against  the  ravages  of  tliis  insect. 

19.  London  purple  in  water  in  proportion  of  1  pound  to  120  gallons  is  much  too 
strong  a  mixture  for  plum  trees.  One-half  this  strength  is  as  strong  a  mixture  as 
should  be  used. 


Bulletin  XXIII  of  the  CorneU  Station.*— Prof.  J.  H.  Comstock  and  his 
assistant,  Mr.  M.  Y.  Slingerland,  publish  this  bulletin  as  joint  authors 
and  devote  it  to  the  consideration  of  certain  insects  injuring  the  Pear, 
Apple,  Cherry,  Current,  Blackberry,  and  Raspberry.  The  insects 
treated  are  the  Pear-Leaf  Blister  Mite  {Phytpptus  pyri),  the  Stag  Beetle 
Borer  on  Pear  {Dorcufi  parallelus),  the  Apple  Bucculatrix,  {Bucculatrix 
pomifoliella),  the  Cherry-tree  Tortrix  {Gacceciacerasivorana),  the  Cherry- 
tree  Scallop  Shell  Moth  {Hydria  nndulata),  a  Leaf-roller  on  Currant 
[Gaccecla  rosaceana),  and  a  Blackberry  Cane-horer  {Oberea  bimaculaf  a). 

The  bulletin  is  illustrated  by  sixteen  figures,  all  but  one  of  which 
are  new.  The  opening  article  is  perhaps  the  most  important  contribu- 
tion. The  authors  show  that  the  mites  live  within  the  galls  until  the 
drying  of  the  leaves  in  the  autumn,  when  they  migrate  to  the  leaf  buds 
at  the  ends  of  the  twigs,  where,  after  working  their  way  beneath  the 
leaf  scales,  they  remain  through  the  winter.  The  remedy  proposed  is 
to  carefully  prnne  and  burn  the  young  wood.  This  pruning  should  he 
supplemented  by  carefully  burning  the  fallen  leaves  and  rubbish  in  the 
orchard.  The  second  article  records  the  feeding  of  Borctis parallelus 
upon  the  tap  root  of  a  pear  tree.  The  article  upon  the  Apple  Buccu- 
latrix reprints  the  life-history  traced  by  Mr.  Brunn  in  1881,  and  recom- 
mends the  spraying  of  kerosene  upon  the  cocoons  in  winter  and  of  Paris 
green  during  June  for  the  larvae.  Under  the  head  of  the  Blackberry 
Cane-borer  the  fact  is  recorded  that,  after  a  careful  pruning  of  infested 
canes  as  soon  as  they  had  begun  to  droop,  the  insect  was  so  completely 
exterminated  as  to  afford  a  perfect  exemption  for  two  years. 

*  Cornell  University,  College  of  Agriculture.  Bulletin  of  the  Agricultural  Experi- 
ment Station.  Entomological  Division.  XXIII.  December,  ld90.  Insects  injuri- 
ous to  fruits. 
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Evolution  of  Bristles,  Spines,  and  Tubercles  with  caterpillars.* — Papers  of 
this  character  always  interest  the  working  entomologist.  Dr.  Packard, 
from  his  broad  knowledge  of  forms,  is  well  qualified  to  generalize,  as 
he  has  done  in  this  instance.  His  paper  is  confessedly  suggested  by 
the  "epoch-making  work  of  Weissman"  and  by  the  more  recent  papers 
of  Meldola  and  Poulton.  His  thesis  is  announced  in  the  full  title  given 
in  our  foot-note,  and  he  brings  a  vast  number  of  observations  to  bear 
in  its  support.  He  discusses  not  only  the  bristles,  spines,  and  tuber- 
cles, but  also  the  colorational  markings,  and  incidentally  introduces 
more  or  less  complete  descriptions  of  eighteen  Notodontid  larvse,  and 
adds  a  grouping  of  these  larvse  according  to  their  affinities  and  also 
according  to  their  adaptation  to  arboreal  life.  The  subject  is  largely 
speculative,  and  we  give  Dr.  Packard's  conclusions  in  brief. 

1.  The  more  prominent  tubercles,  and  spines  or  bristles  arising  from  them,  are  hy- 
pertrophied  piliferons  warts,  the  warts  with  the  seta  or  hair. which  they  bear  being 
common  to  all  caterpillars. 

2.  The  hypertrophy  or  enlargement  was  probably  primarily  due  to  a  change  of  sta- 
tion from  herbs  to  trees,  involving  better  air,  a  more  equable  temperature,  perhaps  a 
different  and  better  food. 

3.  The  enlarged  and  specialized  tubercles  develope  more  rapidly  on  certain  seg- 
ments than  others,  especially  the  more  prominent  segments,  because  the  nutritive 
fluids  would  tend  to  more  freely  supply  parts  most  exposed  to  external  stimuli. 

4.  The  stimuli  were  in  great  part  due  to  the  visits  of  insects  and  birds,  resulting 
in  a  mimicry  of  the  spines  and  projectious  on  the  trees  ;  the  colors  (lines  and  spots) 
were  due  to  light  or  shade,  with  the  general  result  of  protective  mimicry  or  adapta- 
tion to  tree  life. 

5.  As  the  result  of  some  unknown  factor  some  of  the  Hypodermic  cells  at  the  base 
of  the  spines  became  in  certain  forms  specialized  so  as  to  secrete  a  poisonous  fluid. 

6.  After  such  primitive  forms,  members  of  diflferent  families,  had  become  established 
on  trees,  a  process  of  arboreal  segregation  or  isolation  would  set  in,  and  intercross- 
ing with  low  feeders  would  cease. 

7.  Heredity,  or  the  unknown  factors  of  which  heredity  is  the  result,  would  go  on 
uninterruptedly;  the  result  being  a  succession  of  generations  perfectly  adapted  to 
arboreal  life. 

8.  Finally  the  conservative  agency  of  natural  selection  would  operate,  constantly 
tending  towards  the  pieservation  of  the  new  varieties,  species,  and  genera,  and  would 
not  cease  to  act,  in  a  given  direction,  so  long  as  the  environment  remained  the  same. 

9.  Thus  in  order  to  account  for  the  origin  of  a  species,  genus,  family,  order,  or  even 
a  class,  the  first  steps  causing  the  origination  of  variations  were  in  the  beginning  due 
to  the  primary  (direct  and  indirect)  factors  of  evolution  (Neolamarckism),  and  the 
final  stages  were  due  to  the  secondary  factors,  segregation  and  natural  selection 
(Darwinism). 

•Notes  on  the  evolution  of  bristles,  spines,  and  tubercles  of  certain  caterpillars, 
apparently  resulting  from  a  change  from  low  feeding  to  arboreal  habits;  illustrated 
by  the  life-histories  of  certain  notodontians.  By  Alpheus  S.  Packard.  Extracted 
from  the  Proceedings  of  the  Boston  Society  of  Natural  History,  Vol.  xxiv,  181)0, 
pp.  493-560.    Plates  III  and  IV. 
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A  study  in  Insect  Embryology.* — Mr.  Wheeler  has  in  this  paper  given 
us  a  most  interesting  review  of  a  very  interesting  subject.  It  is  a  re- 
sume of  facts  and  theories  up  to  the  close  of  1889  and  gives,  moreover, 
an  account  of  his  own  investigations  of  the  embryonic  appendages  of 
the  first  abdominal  segment  in  Phyllodromia  genna7iica,  Periplaneta 
orientaUs,  Mantis  carolma,  Xiphidium  ensiferum,  Cicada  septendechn^ 
Zaitha  Jiuminea,  and  Sialis  infumata.  Upon  the  question  as  to  the  origi- 
nal functions  of  these  pleuropodia,  Mr.  Wheeler  summarizes  the  views 
of  investigators  who  have  held  that  they  may  have  been  respiratory 
organs,  sense  organs,  or  glands,  and  gives  in  full  his  reasons  for  main- 
taining his  previous  conclusion,  following  Patten,  that  they  originally 
possessed  a  glandular  function.  He  follows  then  with  a  consideration 
of  the  odoriferous  glands  in  insects  and  inclines  to  the  supposition 
that  with  primitive  forms  the  pleuropodia  were  functional  as  odorifer- 
ous organs. 

The  relationship  of  Arthropods.!— lu  a  recent  paper  with  this  title  Dr. 
H.  T.  Fernald  has  given  us  careful  studies  of  the  anatomy  of  Anurida 
inaritima,  a  degenerate  Collembolan,.  and  Lepisma  saccliarina  of  the 
Oinura,  together  with  a  careful  review  of  the  existing  views  as  to  the 
relationship  of  Arthropods  and  an  ancestral  tree  embodying  his  con- 
clusions. 

The  study  of  the  anatomy  of  the  two  forms  mentioned  is  made  on 
account  of  its  bearing  upon  the  theory  of  Brauer  and  Lubbock  that  in- 
sects are  derived  from  a  Campodea-like  ancestor. 


Changes  in  the  Force  of  the  Division  of  Entomology.— One  of  OUr  assistants, 
Mr.  C.  H.  Tyler  Townsend,  has  resigned  his  position  to  accept  the  post 
of  Entomologist  of  the  State  Experiment  Station  of  New  Mexico.  The 
insect  fauna  in  this  region  is  very  interesting,  and  Mr.  Townsend  will 
have  an  admirable  opportunity  for  work  in  a  comparatively  new  field. 

Prof.  A.  J.  Cook,  of  Lansing,  and  Mr.  J.  H.  Larrabee,  of  Vermont, 
have  been  appointed  special  agents  of  the  Division,  with  special  refer- 
ence to  experiments  in  bee-culture. 


Some  odd  Lepidoptera. — We  have  recently  received  several  interesting 
Lepidopterological  contributions  from  our  esteemed  friend,  Mr.  W.  J. 

*0n  the  appendages  of  the  first  abdominal  segment  of  embryo  insects.  By  William 
M.  Wheeler.  Extracted  from  the  Transactions  of  the  Wisconsin  Academy  of  Sciencest 
Arts  and  Letters.     Vol.  viii,  September  20,  1890. 

tThe  Relationship  of  Arthropods,  by  H.  T.  Fernald,  M.  s.  A  thesis  for  the  degree 
of  Doctor  of  Pliilosophy  at  the  Johns  Hopkins  University.  Reprinted  from  Studies 
from  the  Biological  Laboratory,  Johns  Hopkins  University,  Vol.  iv,  No,  7,  Baltimore, 
Md.     1890. 
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Elwes,  of  Preston  House,  Cirencester,  England.  One  of  these  is  a  bro- 
chure on  a  very  anomalous  and  interesting  group  of  moths  having  jjecu- 
liarly  elongated  and  narrowed  hind  wings,  the  title  being  "  On  some 
Moths  allied  to  Himantopterus."  There  has  been  great  difficulty  in 
placing  these  moths  in  the  proper  systematic  position,  but  from  Mr. 
Elwes'  paper  there  can  be  little  doubt  that  they  are  closely  allied  to  the 
Procridee,  having  many  characteristics  in  common  with  our  American 
species  of  Procris.  No  less  than  two  subfamilies  and  five  genera  have 
been  proposed  for  this  group  consisting  of  nine  supposed  species,  "  of 
which,"  as  Mr.  Elwes  says,  "  one  or  two  may  not  be  distinct,  and  only 
three  are  known  from  sufficiently  good  specimens  of  both  sexes  to  enable 
them  to  be  fully  described."  We  commend  the  following  expression  to 
Lepidopterists,  because  it  fully  comports  with  our  own  feeling: 

It  seems  to  me  tliat  descriptions  of  new  species  which  are  to  be  certainly  identified 
by  future  workers  must  be  accompanied  either  by  a  correct  illustration  or  by  such 
a  comparison  with  their  allies  as  may  enable  their  distinctive  characters  to  be  appre- 
ciated. I  have  found  that  the  difficulty  of  acquiring  a  correct  knowledge  of  Lepi- 
doptera  is  greatly  increased  by  the  non-comparative  descriptions  which  are  often 
given,  so  that  it  is  not  surprising  that  few  workers  have  studied  exotic  moths,  or  that 
still  fewer  of  those  who  have  studied  them  have  done  so  in  a  thorough  aud  careful 
way. 


On  the  Lists  of  Coleoptera  published  by  the  Geological  Survey  of  Canada, 
1842-88. — Under  this  title  Mr.  W.  H.  Harrington  has  brought  together 
in  accessible  form  a  somewhat  revised  compilation  of  these  hitherto 
almost  inaccessible  lists,  which,  although  short,  derive  value  from  the 
fact  that  the  specimens  were  collected  in  many  instances  in  remote  dis- 
tricts and  before  the  influx  of  settlers,  and  from  the  further  fact  that 
all  but  three  short  recent  lists  were  furnished  by  Dr.  Le  Conte.  The 
paper  is  published  in  the  Canadian  Entomologist,  Vol.  xxii,  1890,  p. 
135,  and  the  author  has  sent  out  specially  bound  extras. 


A  new  Wheat  Fly.* — Mr.  H.  Garman,  in  Bulletin  No.  30  of  the  Kentucky 
Station,  describes  the  different  stages  of  Oscinis  variabilis  (!)  Loew., 
which  he  finds  quite  abundant  in  Kentucky,  feeding,  in  the  larval  state, 
on  young  wheat.  In  the  fall  it  especially  infests  wheat  growing  upon 
spots  where  the  shocks  had  stood  during  the  summer,  and  the  author  has 
also  found  the  adult  in  the  spring  in  wheat  and  grasses,  and  later  in  the 
latter  alone.  He  dwells  on  the  importance  of  the  destruction  of  volun- 
teer wheat  and  oats  in  the  fall  and  winter,  on  account  of  the  great  num- 
ber of  grain  insects  which  they  harbor. 

*  Kentucky  Agricultural  Experimental  Station,  Bulletin  No,  30,  Lexington,  August, 
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THE  XANTHIUM  TRYPETA. 

(Trypeta  cequalis  Lw.) 

By  C.  L.  Marlatt. 

The  species  of  Xanthium  are  such  pestiferous  weeds  and  are  so  wide- 
spread in  the  United  States  that  a  knowledge  of  any  insect  enemy  of 
importance  becomes  interesting.  The  plants  of  this  genus  are  rank, 
strong  growers,  and  possess  a  pungent  odor  which  seems  to  protect 
them  in  a  measure  from  insect  attack,  as  but  few  insects  are  known  to 
feed  on  them  as  compared  with  other  similarly  widely  distributed  and 
abundant  plants. 

But  two  insects,  I  believe,  have  been  hitherto  recorded  to  feed  upon 
the  Xanthium.  These  are  Rhodobcenus  tredecimpunctatus  ID.  {-Spheno- 
pliorus pulchellus  Schoen.),  an  account  of  which,  with  figures,  is  given 

in  Riley's  Third  Eeport  on  the  Insects  of 
Missouri,  p.  60,  and  Syphocoryne  xanthi 
CEst.,an  aphid  which  occurs  on  the  leaves, 
and  which  was  described  by  CEstlund  in 
the  Fourteenth  Report  of  the  Geological 
Survey  of  Minnesota,  p.  36.  In  addition 
to  these.  Professor  Riley  has  reared  Gor- 
tyna  nitela  Guen.  from  the  stems,  and  has, 
from  Mr.  Webster,  Cecidomyiid  larvae 
from  the  roots.  Mr.  Schwarz  informs  me 
that  he  has  reared  an  undescribed  Cur- 
culionid  {Baris  sp.)  from  the  roots,  and 
I  have  taken  a  very  handsome  Ceram- 
bycid  {Dectes  spinosus  Say)  on  the  plant 
in  Kansas  under  circumstances  which 
leave  no  doubt  but  that  the  Xanthium  is 
its  normal  food  plant.  I  have  also  found  infesting  the  seed-pods  of 
this  plant  a  microlepidopterous  larva,  which  I  have  been  unable  to  rear. 
Of  greater  promise  of  economic  importance,  perhaps,  thau  any  of  these 
is  the  Trypeta  named  above,  the  larvae  of  which  I  have  known  for  a 
number  of  years  to  infest  the  Xanthium  seeds,  but  which,  until  the  last 
summer,  I  have  not  succeeded  in  rearing  to  the  adult  stage.  A  full  ac- 
count of  this  insect  is  given  in  No.  1,  Vol.  ii,  of  the  Proceedings  of  the 
Entomological  Society  of  Washington  (pp.  40-44). 

It  seems  to  be  as  widely  distributed  as  its  food-plant,  as  I  have  found 
the  larvae  both  at  Manhattan,  Kans.,  and  in  the  District  of  Columbia, 
and  the  adult  is  recorded  from  Illinois,  Ohio,  and  Maryland,  and  spec- 
imens slightly  difl'ering  but  iDrobably  of  the  same  species  have  been 
taken  in  Colorado.  A  single  female  was  also  recently  sent  to  Professor 
Riley,  for  determination,  by  Professor  Gillette,  of  Iowa. 

The  accompanying  illustrations  will  give  a  good  idea  of  the  habit  and 
appearance  of  the  larva.     (Fig.  27&  ) 


Fig.  27.— Trypeta  cequalia:  o,  sectional 
viewof  the  Xanthium  bur,  showics  larva 
in  position  ;  6,  larva  enlarged  with  oral 
and  anal  platea  still  more  enlarged  with 
details  of  the  anal  and  anterior  stigmata 
(original). 
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When  full  grown  the  larva  is  about  5  millimetres  long  by  2  millime- 
tres wide,  is  considerably  flattened,  and  is  light  yellowish  or  resinous 
in  color.  All  of  the  many  specimens  examined,  some  of  which  were 
apparently  immature,  had  the 
appearance  given  in  the  illus- 
tration, which,  however,  seems 
to  approach  the  contracted  con- 
dition of  the  puparium.  The 
larva  has  never  been  found  to 
occur  in  more  than  one  of  the 
two  seeds  normally  contained 
in  the  XantMum  bur. 

It  reaches  full  growth  in 
September  or  October,  and 
passes  the  winter  in  the  bur 
unchanged,  as  represented  at 
rig.27«.  In  July  the  transfoi  - 
mation  to  puparium  and  adult 
takes  place,  the  latter  emerging 
late  in  July  or  early  in  August,  and  doubtless  effects  its  escape  from 
the  tough  pod  by  the  opening  of  the  latter  incident  to  the  germination 
of  the  uninjured  seed.  The  new  burs  are  at  this  season  green  and 
succulent,  and  can  readily  be  pierced  by  the  female  in  oviposition. 

The  adult  insect,  the  female  of  which  is  shown  at  Fig.  28,  is  uniformly 
yellowish  in  color,  and  has  the  characteristic  brownish  maculation  of 
the  wings  indicated  in  the  illustration. 


Fig.  28. — Trypeta  cequalis.     Female  fly,  enlarged 
(original!. 


VARIATIONS  IN  THE  BRACONID  GENUS  LYSIPHLEBUS. 

By  D.  W.  Coquillett. 

In  the  proceeding^  of  the  TJ.  S.  National  Museum,  1888,  pages  664  to 
669,  Mr.  W.  H.  Ashmead  has  published  descriptions  of  twelve  supijosed 
new  species  of  Lysiphlebus,  and  makes  mention  of  three  other  species, 
all  of  which  are  included  in  a  synoptical  table  of  the  North  American 
species.  The  types  of  four  of  these  supposed  new  species  were  fur- 
nished by  myself,  and  before  submitting  them  to  Professor  Riley  I  care- 
fully examined  them,  and  reached  the  conclusion  that  they  all  belonged 
to  one  and  the  same  species.  I  was  therefore  not  a  little  surprised  to 
learn  that  Mr.  Ashmead  had  made  four  distinct  species  out  of  them. 
After  perusing  the  above  paper,  for  a  copy  of  which  I  am  indebted  to  its 
energetic  author,  I  determined  to  investigate  the  subject  still  further  ; 
accordingly,  on  the  14th  of  December,  1889,  I  collected  a  colony  of  par- 
asitized aphids  from  a  single  bush  of  Baccliaris  viminalis  and  confined 
them  in  one  of  my  breeding  cages.  Between  December  18  and  January  4 
121  specimens  of  Lysiphlebus  had  issued ;  of  which  number  57  were 
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males  and  64  females.  Separating  these  according  to  the  number  of 
antennal  joints  (a  character  upon  which  Mr.  Ashmead  lays  great  stress) 
gave  the  following  results : 

Males : 

14  antennal  joints,  18  specimens. 

15  antennal  joints,  37  specimens. 

16  antennal  joints,  1  specimen. 

15  joints  in  one  antenna  and  16  in  the  other,  1  specimen. 
Females : 

12  antennal  joints,  7  specimens. 

13  antennal  joints,  54  specimens. 

14  antennal  joints,  1  specimen. 

12  joints  in  one  antenna  and  13  in  the  other,  2  specimens. 

From  this  it  will  be  seen  that  the  normal  number  of  antennal  joints 
in  these  specimens  is  fifteen  for  the  male  and  thirteen  for  the  female,  in 
each  sex  the  number  varying  by  one  joint  more  or  one  less  than  the 
usual  number,  the  tendency  being  in  the  direction  of  a  less  number  of 
joints.  In  those  having  an  unequal  number  of  joints  in  the  antennoe 
of  the  same  individual  this  is  evidently  the  result  of  a  consolidation  of 
the  last  two  joints  in  one  of  the  antennae,  since  the  last  joint  in  the  an- 
tenna containing  the  fewest  joints  is  always  longer  than  the  last  joint 
in  the  opposite  antenna.  This  process,  however,  will  not  account  for 
the  varying  number  of  antennal  joints  in  the  different  individuals  of  the 
same  sex;  thus,  in  the  male  with  sixteen  antennal  joints  the  last  joint 
is  comparatively  as  long  as  it  is  in  the  males  with  only  fourteen  antennal 
joints.  As  a  rule,  the  specimens  with  the  fewest  antennal  joints  are 
smaller  than  the  others,  and  this  is  also  the  case  with  the  specimens 
examined  by  Mr.  Ashmead. 

Taking  the  37  males  with  15-jointed  antennae  above  referred  to,  I  am 
unable  to  discover  any  character  or  characters  by  which  they  can  be 
separated  into  distinct  species,  or  even  into  varieties.  The  last  anten- 
nal joint  varies  all  the  way  from  slightly  shorter  to  one-half  longer  than 
the  preceding  joint ;  petiole  of  abdomen  usually  yellowish,  sometimes 
with  a  dusky  spot  above  posteriorly,  this  spot  becoming  larger  in  dif- 
ferent specimens  until  the  entire  upper  side  of  the  petiole  is  blackish, 
and  this  color  is  rarely  still  further  extended  until  the  entire  petiole, 
except  a  small  spot  on  either  side,  is  blackish ;  middle  coxee  usually 
blackish,  except  the  apex,  but  this  color  varies  in  extent  in  the  differ- 
ent individuals  until  only  the  extreme  base  of  the  coxae  is  black ;  hind 
tarsi  vary  all  the  way  from  as  long  as  to  much  longer  than  their  tibiae; 
the  second  section  of  the  radius  varies  from  one-half  as  long  to  nearly 
as  long  as  the  first  section ;  the  transverse  cubital  nervure  is  sometimes 
hyaline  in  the  middle  or  is  wholly  hyaline,  and  in  one  specimen  it  is 
entirely  wanting  in  one  wing,  while  in  the  opposite  wing  only  a  frag- 
ment of  it  remains,  but  in  another  specimen  it  is  entirely  absent  in  each 
wing. 

The  54  females  with  13-jointed  antennae  above  referred  to  vary  to  the 
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same  extent  as  do  the  above  males ;  the  last  antennal  joint  varies  all 
the  way  from  once  and  a  half  to  twice  as  long  as  the  preceding  joint. 

Besides  the  above,  I  also  bred  58  specimens  of  Lysiphlebus  from  a 
single  colony  of  aphids  found  on  a  tame  rose  bush.  Separating  these 
as  the  preceding,  gives  the  following  results : 


14  antennal  joints,  10  specimens. 

15  antennal  joints,  19  specimens. 

14  joints  in  one  antenna  and  15  in  the  other,  2  specimens. 
Females : 

12  antennal  joints,  2  specimens. 

13  antennal  joints,  25  specimens. 

These  specimens  varied  in  the  same  manner  and  nearly  to  the  same 
extent  as  did  those  bred  from  the  aphids  on  Baccharis,  and  T  am  un- 
able to  separate  them  specifically  from  the  latter. 

In  my  collection  are  5  specimensjfrom  the  same  lot  of  Lysiphlebus  as  Mr. 
Ashmead  described  his  L.  abutilaphidis  from ;  one  of  the  males  and  one 
of  the  females  have  the  antennse  as  in  the  described  specimens,  but  in 
another  male  the  antenute  are  15-jointed,  while  in  two  of  the  females 
they  are  only  12-joiuted. 

From  the  above  it  seems  very  evident  that  the  number  of  joints  in  the 
antennse  varies  in  the  different  specimens  belonging  to  the  same  species 
of  Lysiphlebus.  If  a  form  with  a  given  number  of  antennal  joints  would 
only  confine  its  attacks  to  a  single  species  of  aphis  there  might  then  be 
some  room  for  believing  that  this  form  represented  a  species  distinct 
from  those  having  a  greater  or  less  number  of  antennal  joints  ;  but  when 
the  same  form  is  bred  from  different  kinds  of  aphids,  and  the  different 
forms  are  bred  from  the  same  colony  of  aphids,  not  in  a  single  instance, 
but  in  nearly  every  instance,  there  is  very  little  room  to  doubt  that  the 
number  of  antennal  joints  varies  in  the  different  individuals  belonging 
to  the  same  species  of  Lysiphlebus. 

From  a  careful  study  of  a  large  series  of  specimens  of  Lysiphlebus 
from  this  locality  I  am  firmly  convinced  that  the  forms  described  by 
Mr.  Ashmead  under  the  name  of  Lysiphlebus  piciventris,  L.  eragrosta- 
phidiSy  L.  coquilletti,  L.  abutilaphidis,  and  L.  baccharaphidis,  all  refer 
to  one  and  the  same  species.  To  this  category  also  belongs  the  Aphi- 
daria  basilaris  of  Provaucher,  specimens  from  the  same  lot  as  Mr.  Ash- 
mead described  his  L.  eragrostaphidis  having  been  referred  to  the  above 
species  by  L'Abb6  Provancher  himself.  In  the  paper  above  referred 
to  Mr.  Ashmead  considers  A.  basilaris  as  being  identical  with  his  own 
previously  described  Aphidius  citraphis,  so  that  the  name  and  syn- 
onymy of  this  species,  so  far  as  at  present  determined,  will  stand  about 
as  follows : 

Lysiphlebus  citraphis  (Ashm.). 


Aphidius  cUraphia  Ashm. 
Aphidaria  iasilaris  Prov. 
Lysiphlebus  piciventris  Ashm. 
X,  eragrostaphidis  Ashm. 


L.  coquilletti  Ashm, 
L,  abutilaphidis  Ashm. 
L.  baccharaphidis  Ashm. 
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BIRTH    OF  A  BEAUTIFUL    EXOTIC    LEPIDOPTEROUS    INSECT    IN 
NEW  YORK. 

By  Henry  Edwards,  New  York  City. 

Some  years  since  Mr.  William  Grey.of  Albauy,  called  my  attention  to 
a  most  beautiful  Castnia  of  which  he  had  raised  both  $  aiid  9  from 
the  roots  of  an  orchid  in  the  hot-house  of  Erastus  Corning,  esq.,  of 
Albany,  and  was  so  good  as  to  furnish  me  with  an  excellent  drawing 
of  the  3  insect,  as  well  as  to  allow  me  a  sight  of  the  specimens,  from 

which  I  made  at  the  time  a  full  de- 
scription, intended  for  publication 
in  "  Papilio."  By  some  means,  how- 
ever, my  notes  were  mislaid,  and 
have  only  now  been  recovered.  I 
hasten,  therefore,  to  place  on  record 
the  facts  with  reference  to  the  spe- 
cies, and  if  these  lines  should  reach 
the  growers  of  orchids  or  lilaceous 
plants,  to  beg  them  to  look  care- 
fully in  their  plant-houses  for  any 

Fig.    29.  —  Castnia  cronis,    var.  corningii,  male  ,  .    . 

(original).  such  Strange  visitors  as  the  pres- 

ent. The  larvae  of  the  Castnias  and  those  of  the  allied  genus  ISynemon 
are  internal  feeders,  and  are  found  in  the  stems  or  roots  of  plants  belong- 
ing to  the  natural  orders  Bromeliacece,  Iridacew,  Ulacece^  AmarylUdacea\ 
and  OrcMdacew.  The  pupa,  like  that  of  Cossus,  and  Hepialus,  is  fur- 
nished with  a  series  of  small  hooked  spines  on  the  segments  of  the  abdo- 
men, and  when  ready  to  undergo  its  change  to  the  imago  state  works 
itself  by  aid  of  these  spines  close  to  the  entrance  of  its  burrow,  the 
pupa  being  protruded  beyond  it  on  the  emergence  of  the  insect.  In  the 
excellent,  but  too  brief,  monograph  of  the  group  by  Prof.  J.  O.  West- 
wood  are  given  excellent  figures  of  the  transformations  of  a  Chilian 
species,  C.  eudesmis  Gray,  which  will  give  a  clear  idea  of  the  structure 
of  the  early  stages.  The  species  in  question  differs  considerably  from 
the  type  to  which  it  must  be  referred,  and  I  i^ropose,  therefore,  to  dis- 
tinguish it  by  a  varietal  name,  viz  : 

Castnia  cronis  Cram.,  var.  Corningii. — Ground  color  of  the  wing,  velvety  black. 
Disk  with  a  clear  white  mark,  running  parallel  with  internal  margin,  and  reaching 
nearly  to  the  base,  whence  it  is  separated  by  a  narrow  black  line  from  another  white 
triangular  spot  which  touches  the  thorax,  at  the  extreme  base  of  the  wing.  On  the 
upper  edge  this  mark  runs  obliquely  but  almost  parallel  with  costa,  to  about  the  cen- 
ter of  the  wing  ;  there  it  is  cut  off  straight  along  the  corner  of  the  median  vein.  The 
space  thus  inclosed  covers  about  one-third  of  the  whole  wing.  On  the  costa  is  a 
large  ovate  spot,  and  along  the  margin,  only  near  the  internal  angle,  are  5  sub 
triangular  spots,  and  2  oblong  spots  at  the  apex,  all  clear  white.  The  costa  is  reddish 
at  the  base.  Secondaries  yellow-white,  with  rather  narrow  black  margin  slightly 
dentate  on  the  iimer  edge.  Beneath,  the  markings  are  repeated,  but  the  ovate  mark 
on  costa  of  j)rimaries,  is  here  triangular,  and  there  is  a  second  triangular  mark  nearer 
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the  apex.  Head  black,  with  2  white  spots  at  the  base  of  the  antennae,  and  1  in  front. 
Thorax  also  black,  with  red  line  at  the  sides,  and  4  transverse  white  dashes.  The 
red  line  at  base  of  costa  is  also  carried  on  to  the  thorax.  Abdomen  cream  white,  with 
the  tip  orange.  Beneath,  the  abdomen  and  thorax  are  clear  white,  the  coxie  and 
tibise  black.  Exp.  wings,  62  millimetres.  Length  of  body,  28  milometres.  1  <J , 
1  $  .  Raised  from  roots  of  Lcelia  majalis  in  the  hot-house  of  Erastus  Corning,  esq., 
Albany,  N.  Y.,  by  Mr.  W.  Grey. 
Habitat,  Oaxaca,  Mexico. 

lu  Cramer,  in  which  G.  cronis  is  figured,  the  locality  is  given  as  Suri- 
nam, and  in  Herrich-Schiiffer,  Samml.-ausser.  Schm.,  Fig.  142,  C. 
cronida,  which  is  believed  by  Westwood  to  be  but  a  form  of  cronis,  the 
country  is  quoted  as  "  Guyane  fran9aise."  It  is,  therefore,  probable 
that  our  species  is  a  strongly  marked  local  form  of  the  same  insect. 
The  figure  of  Cramer,  Vol.  i,  PI.  60,  Fig.  C,  differs  from  the  Albany 
specimens  in  having  the  large  subtriangular  discal  mark  smaller,  and 
by  the  presence  of  a  broad  white  basal  dash  above  this  mark,  i.  e., 
between  it  and  the  costa.  The  submarginal  spots  are  also  much  larger 
and  more  sharply  defined  than  in  corningii^  those  in  the  apex  of  the 
latter  being  lost  in  the  brown  cloud  of  the  ground  color.  The  sec- 
ondaries, too,  in  Cramer's  figure,  are  wholly  without  the  marginal  black 
band,  and  are  represented  as  pure  white.  In  H.-Schaffer's  figure  of 
G.  cronida,  another  system  of  marking  prevails  on  the  secondaries. 
The  marginal  band  is  very  broad,  occupying  one-third  of  the  wi?ag,  is 
waved  inwardly  about  the  middle,  and  incloses  a  series  of  six  small 
white  spots,  mostly  ovate  in  shape.  The  primaries  bear  a  greater  re- 
semblance to  Gorningii  than  they  do  to  cronis  Cramer. 


THE  STRAWBERRY-LEAF  FLEA  BEETLE  (Haltica  ignita)  IN  INDIANA. 

By  F.  M.  Webster. 

As  a  pest  of  the  strawberry  field  this  insect  has  this  year,  in  Indiana 
at  least,  proven  itself  to  be  of  no  small  importance.  The  first  report  of 
its  depredations  came  from  Mr.  J.  Beard,  of  New  Albany,  in  extreme 
southern  Indiana,  who  wrote  early  in  September  that  the  insect  had 
been  very  destructive,  beginning  its  work  soon  after  the  mulch  was 
burned  (probably  as  early  at  least  ay  July),  and  was  exceedingly  abun- 
dant, often  as  many  as  twenty  or  more  beetles  being  found  on  a  single 
plant,  nearly  all  of  the  old  plants  being  destroyed.  Mr.  Beard  was  of 
the  opinion  that  they  were  nothing  new,  only  a  little  more  numerous 
than  usual.  Similar  reports  of  injury  to  the  strawberry  came  later 
from  various  localities  and  extending  as  far  north  as  Indianapolis.  In 
all  cases  reported  the  method  of  attack  appeared  to  agree  almost  ex- 
actly with  that  described  as  occurring  at  Orlando,  Florida.  (See  Insect 
Life,  vol.  ii,  p.  369.) 
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I  have  not  been  able  to  secure  information  in  regard  to  the  occurrence 
of  these  beetles  early  in  the  season,  and  they  seemed  to  disappear  from 
the  fields  about  the  1st  of  September.  At  any  rate,  so  far  as  reported* 
July  and  August  are  the  months  during  which  they  are  the  most  de- 
structive. The  burning  over  of  the  strawberry  fields  after  the  crop  of 
fruit  has  been  removed,  has  become  very  popular  among  strawberry 
growers,  and  it  is  upon  the  young  plants  or  foliage  which  appear  after 
this  that  the  beetle  is  most  destructive.  However,  even  where  no  burn- 
ing has  been  done,  portions  of  fields  have  been  attacked  and  the  plants 
destroyed.  From  what  is  now  known,  it  would  seem  that  arsenical 
poisons  might  be  used  to  destroy  the  beetles  after  the  fruit  has  been 
removed,  but  whether  this  will  prove  an  efficient  preventive  or  not 
yet  remains  to  be  learned.  One  thing  is  certain,  the  insect  is  too  im- 
portant to  ignore,  and  the  sooner  we  can  learn  its  life  history,  and  what 
remedies  to  apply,  the  better  it  will  be  for  the  strawberry  grower. 

December  8,  1890. 


ANOTHER  PARASITIC  ROVE  BEETLE. 

By  D.  W.  COQUILLETT,  Lo8  Angeles,  Cal. 

Up  to  the  present  time  but  very  little  has  been  published  concerning 
the  early  stages  of  the  Staphylinida;,  a  family  of  beetles  commonly  known 
by  the  name  of  "  rove  beetles."  Until  quite  recently  they  were  generally 
supposed  to  feed  upon  decayed  vegetable  and  animal  substances,  or 
upon  excrementitious  matter,  but  recent  investigations  prove  that  at 
least  a  few  of  the  species  are  predaceous,  attacting  small,  soft-bodied 
Dipterous  larvae. 

On  one  occasion  I  saw  a  Staphylinid  larva  feeding  upon  a  Dipterous 
larva  in  a  decayed  apple ;  and  I  find  by  referring  to  my  note  book  that 
on  the  19th  of  February,  1889,  I  saw  three  beetles  belonging  to  the 
genus  Homalota,  and  each  of  them  had  a  Dipterous  larva  in  its  jaws. 

Some  kinds  of  rove  beetles  while  in  the  larva  state  burrow  into  the 
puparia  of  certain  species  of  Diptera,  and  feed  upon  the  internal  parts. 
The  only  other  insects  known  to  have  a  similar  habit  belong  to  the 
orders  Hymenoptera  and  Diptera.  Among  the  literature  at  my  com- 
mand I  find  only  two  instances  recorded  where  rove  beetles  have  been 
bred  from  Dipterous  puparia :  Aleoehara  nitida  Grav.,  bred  by  Mr.  P.  S. 
Sprague  from  a  puparium  of  Anthomyia  brassiae  Bouch6.  (American 
Entomologist,  ii,  370.) ;  and  an  undetermined  species  of  Aleoehara  bred 
fiom  a  puparium  of  Anthomyia  eeparum  Meigen,  presumably  by  Mr. 
James  Fletcher  (Sixteenth  Annual  Kept.  Ent.  Soc.  of  Ontario,  p.  11). 
So  far  as  I  am  aware  these  two  are  the  only  published  instances  of  beetles 
of  any  kind  having  lived  in  the  larva  state  within  the  bodies  of  other 
insects. 
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On  the  2d  of  December,  !88S,  I  found  a  small  Coleopterous  larva  that 
was  at  that  moment  busily  engaged  in  gnawing  its  way  into  a  pupa- 
rium  of  a  Syrphid  fly  [Copestylum  marginatum  Say),  which,  in  the  larva 
state,  lives  in  the  semiliquid  substance  in  the  interior  of  decayed 
cactus  leaves  {Opiintia  engelmanni  Salm.).  The  larva  was  only  2.5  milli- 
meters long,  and  worked  very  actively,  appearing  to  stand  on  its  head 
and  waving  its  abdomen  about  in  its  efforts  to  penetrate  the  skin  of  the 
puparium.  At  the  expiration  of  24  hours  it  had  completely  buried  itself 
in  the  interior  of  the  puparium,  and  I  saw  nothing  more  of  it  for  a 
whole  month,  when  it  issued  through  an  irregular  hole  in  the  upper 
side  of  the  puparium  and  soon  afterwards  spun  an  irregular,  thin,  tough, 
white  cocoon  in  the  bottom  of  the  breeding  cage.  The  beetle  issued 
about  11  weeks  later. 

After  the  discovery  of  this  larva  and  its  curious  habits  I  collected 
quite  a  number  of  the  puparia  of  this  fly  and  succeeded  in  obtaining 
from  them  over  two  dozen  larvae  similar  to  the  one  referred  to  above; 
all  of  these  in  due  time  spun  their  cocoons,  entered  the  pupa  state,  and 
were  finally  changed  to  beetles.  Some  of  these  were  submitted  to  Pro- 
fessor Riley  who  identified  them  as  belonging  to  Maseochara  valida 
Leconte ;  and  they  agree  very  well  with  specimens  of  this  species  named 
for  me  a  few  years  ago  by  Dr.  Horn.  This  species  is  quite  common 
around  Los  Angeles  in  early  spring,  but  I  can  not  find  any  mention  of 
it  in  the  various  published  lists  of  Coleoptera  occurring  east  of  the 
Rocky  Mountains. 

The  full-grown  larva,  after  issuing  from  the  puparium  in  which  it  has 
lived,  very  closely  resembles  Figure  393,  page  447,  of  Packard's  well- 
known  "  Guide  to  the  Study  of  Insects."  In  his  figures  of  Staphylinid 
larvee  (i.e..  Figures  386,  387,  and  388),  and  also  in  Schaupp's  figure  of  the 
larva  of  Staphylinus  vulpinus  (Bulletin  Brooklyn  Ent.  Soc,  vol.  iii, 
Plate  10,  Fig.  F),  the  head  is  larger  in  proportion  to  the  body,  the  latter 
is  more  slender  and  elongated,  and  the  structure  of  the  last  abdominal 
segment  is  altogether  different  from  that  of  the  Maseochara  larva  above 
referred  to.  None  of  these  species,  however,  belong  to  the  same  tribe 
as  the  latter. 

It  is  interesting  to  note  that  all  of  the  rove  beetles  referred  to  above 
as  being  predaceous  or  parasitic  belong  to  only  three  very  closely  re- 
lated genera,  and  that  all  of  the  insects  preyed  upon  by  them  belong 
to  the  Diptera,  and  that,  too,  to  the  group  which  pupate  within  the 
hardened  skins  of  the  larvae. 


PHOSPHORESCENT  MYRIOPODS. 

By  Lawrence  Brunf.r. 

The  note  on  "Phosphorescent  Centipedes"  in  the  November  number 
of  Insect  Life  (Vol.  in,  No.  4,  p.  173)  calls  to  mind  a  very  interesting 
experience  which  the  writer  had  with  these  light-emitting  myriopods 
24998— No.  7 2 
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during  the  summer  of  1877.  At  the  time  iu  question  he  was  living  on 
a  farm  about  3  miles  west  of  the  city  of  Omaha,  Nebraska,  and  de- 
voting some  time  to  collecting  insects.  One  night,  a  damp  one  and 
rather  cool,  during  the  month  of  June,  or  possibly  later  in  the  summer, 
as  he  was  walking  through  a  pasture  that  had  not  been  burnt  over  for  a 
number  of  years,  something  that  looked  like  a  double  series  of  small 
beads  of  fire  was  observed  crawling  about  among  the  dead  grass.  This 
was  certainly  something  new  and  needed  investigation.  An  investiga- 
tion was  accordingly  made  and  resulted  in  the  taking  of  three  or  four 
moderately  large  myriopods  which  were  producing  the  light.  These 
were  carried  to  the  house,  and  next  day  transferred  to  an  ordinary  tin 
cigar  box  where  they  were  placed  between  layers  of  fresh  green  moss, 
and  put  away  in  a  shady  nook  behind  the  house.  In  this  locality  they 
were  kept  alive  for  a  week  or  more,  and  examined  carefully  day  after 
day. 

That  these  were  not  the  larvae  of  some  Elaterid,  but  true  Myriopods 
there  can  be  no  doubt.  They  were  a  many-jointed  affair,  with  two  pairs 
of  legs  to  each  joint.  Then,  too,  they  laid  a  dozen  or  more  eggs  while 
confined  in  the  cigar  box  between  the  layers  of  moss.  These  eggs  were 
globular,  of  a  semitransparent  whitish  color;  and  were,  as  nearly  as 
remembered  now,  about  1.75  to  2  millimetres  in  diameter.  The  full- 
grown  myriopods  were  very  similar  in  their  general  appearance  to  our 
common  prairie  "  many-leg  "  that  often  occurs  by  the  millions  and  is 
then  known  as  the  "  army  worm,"  The  luminous  species  now  under 
consideration  is,  however,  a  trifle  the  larger  form.  As  nearly  as  mem- 
ory serves,  they  must  have  been  fully  1^  to  If  inches  iu  length  and  one- 
fourth  inch  in  width.  In  color  they  were  yellowish  brown,  and  had  the 
edges  of  each  segment  margined  with  a  narrow  yellow  line  above.  There 
were  also  two  small  round  jellow  marks  upon  each  segment  dorsally, 
one  near  each  lateral  edge.  These  latter  were  about  1  millimetre  in 
diameter,  and  were  the  source  of  the  phosphorescence  when  the  animal 
was  placed  in  the  dark.  The  light  that  was  emitted  was  whitish  and,  if 
it  is  remembered  correctly,  more  marked  or  intense  at  one  time  than 
another. 

Just  what  has  become  of  these  few  specimens  of  luminous  myriopods 
is  not  known ;  but  it  is  the  writer's  impression  that  they  were  put  in 
alcohol  with  a  lot  of  other  things  and  put  away  for  "  keeps,"  since  all 
efforts  to  discover  them  since  have  proved  fruitless.  Neither  has  the 
old  farm  been  visited  since  at  the  right  time  of  the  year  to  secure  other 
specimens. 

If  it  is  correctly  remembered,  the  fact  of  finding  these  light-produc- 
ing myriopods  was  mentioned  to  Professor  Kiley,  who  seemed  to  doubt 
the  determination,  suggesting  that  they  might  be  the  larva  of  Melanac- 
tes  piceus,*  or  some  other  closely  related  Elaterid  or  Lampyrid.  That 
they  were  not  these  latter  it  is  positively  known,  from  the  fact  that  at 

*Now  known  to  be  Lampyrid  (Phengodes  and  Zarhipia). — Eds. 
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the  time  a  copy  of  Le  Barou's  Fourth  Illinois  Report  was  referred 
to  and  a  careful  comparison  made  with  the  figure  of  that  insect.  Then, 
too,  the  writer  has  always  (that  is  from  a  period  as  far  back  in  life  as 
he  can  recollect)  known  the  difference  between  a  "  thousand-legged  " 
worm  and  a  "  worm." 

Everything  being  favorable  the  coming  summer,  it  is  the  present  in- 
tention to  secure  specimens  of  this  luminous  Nebraska  myriopod  that 
will  speak  for  themselves.  In  the  meanwhile  let  us  hear  from  other 
American  entomologists  who  may  have  seen  light-producing  myriopods 
in  this  country. 

The  animal  is,  without  doubt,  exclusively  a  nocturnal  form,  siuce  a 
careful  search  during  daytime  failed  to  reveal  any  specimens  of  it. 


THE  PREPARATORY  STAGES  OF  EUSTROTIA  CADUCA. 

By  D.  S.  Kellicott,  Columbus,   Ohio. 

At  Eives  Junction,  Jackson  County,  Michigan,  in  July,  1876,  I  ob- 
tained from  a  larva  found  eating  the  fruit  of  Nuphar  advena,  a  specie- 
of  Eustrotia  which  Mr.  Grote  described  and  named  in  Canadian  Ento- 
mologist^ Vol.  VIII,  p.  207,  Eustrotia  caduea.  I  have  since  sought  for 
this  larva  in  many  localities  without  success  until  July  of  this  year  at 
Oorunna,  Michigan,  where  it  occurred,  not  uncommonly,  on  the  yellow 
pond  lily  growing  in  the  Shiawassee  River.  At  the  time  of  the  first 
finding  I  had  but  recently  commenced  to  observe  insects,  and  very  im- 
perfect notes  were  made ;  the  more  favorable  opportunity  of  last  month 
has  enabled  me  to  give  more  exact  data  concerning  its  characters  and 
habits. 

The  eggs. — These  are  placed  on  the  upper  side  of  floating  leaves,  in 
irregular  patches  of  a  few  in  number,  and  at  a  little  distance  from  one 
another.  They  are  hemispherical,  1  millimetre  in  diameter,  and  with  a 
waxy  hue ;  the  surface  is  beset  with  about  thirty  meridional,  nodular 
ridges. 

The  young  escape  by  cutting  nearly  off  a  round  lid  which  it  lifts  on 
a  hinge.  Soon  after  escaping  the  larvse  are  2  millimetres  in  length  with 
large  head  and  slender  body ;  the  skin  is  green  with  numerous  pilifer- 
ous  spots.  The  first  molt  occurred  the  third  day ;  after  this  event  the 
length  was  7  millimetres  j  the  black  spots  had  disappeared  leaving  the 
general  color  pale  green  with  faint  white  dorsal  and  subdorsal  lines,  head 
lustrous  and  immaculate.  The  subsequent  growth  was  rapid  and  there 
was  no  other  notable  change  until  the  last  molt,  so  I  will  only  describe 
before  and  after  this  change.  Those  under  observation  reached  this 
period  July  11.  They  were  then  20  millimetres  in  length,  elongated, 
tapering  slightly  from  the  middle  to  the  extremities;  head  nari-ow, 
smooth,  pale  luteous  with  faint  brown  dots,  body  naked,  pale  yellow- 
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green  markings  almost  obsolete;  there  are,  however,  faint  dorsal,  sub- 
dorsal and  stigmatal  lines ;  legs  and  feet  concolorous  or  paler;  stigmata 
elliptical,  white  with  dark  rings. 

By  July  15  maturity  was  attained ;  an  average  larva  was  then  32 
millimetres  long,  of  the  same  general  form,  but  the  coloration  was 
darker  and  the  ornamentation  quite  decided.  In  this  respect  there 
were  two  easily  distinguished  varieties,  a  darker  and  a  lighter.  The 
subdorsal  and  stigmatal  lines  were  reenforced  by  interrupted  reddishs 
brown  stripes,  or  in  the  lighter  ones  by  rows  of  reddish  spots  on  the 
posterior  edges  of  the  rings  in  place  of  the  stripes ;  in  the  darker  ones  the 
dorsal  lines  often  have  the  spots  on  either  side.  Several  mature  larvoe 
were  seen  without  a  trace  of  the  red  marks.  The  head  at  this  stage 
was  strongly  speckled  with  small  brown  spots. 

The  cocoon  consists  of  a  delicate  gauze  of  white  silk  through  which 
the  pupa  may  be  seen  and  to  which  it  is  firmly  fastened  by  the  cremas- 
tral  booklets. 

The  pupa  measures  14  millimetres  ;  the  color  dark  brown  and  black; 
there  are  no  distinguishing  features.    Cocoons  upon  the  leaves. 

The  imago  began  to  issue  after  a  pupal  period  of  8  days. 

Those  found  in  1876,  as  before  said,  were  feeding  in  the  fruit ;  in  the 
present  instance  they  were  invariably  found  devouring  the  leaves.  In 
case  these  are  floating,  they  were  found  exposed  on  the  upper  surface; 
in  other  cases  they  were  beneath  or  concealed  in  folds.  When  at  rest 
or  when  disturbed  the  head  is  thrown  round — usually  to  the  left — op- 
posite the  middle  of  the  body,  so  that  the  animal  has  the  form  of  an 
inverted  J. 

It  doubtless  becomes  necessary  for  larva?  feeding,  as  this  one  does,  to 
swim  freely.  That  of  Arzama  obliquata,  for  instance,  swims  powerfully 
by  horizontal  undulations  of  its  body,  while  that  of  Uustrotia  caduca 
swims  strongly,  but  by  an  entirely  different  motion,  i.  e.,  the  posterior 
third  of  the  body  is  bent  downwards,  like  the  tail  of  a  crayfish,  then 
quickly  pushed  backward,  thus  kicking  the  water  and  driving  itself 
ahead  by  jerks. 


A    LIST    OF  SPHINGID^  AND  BOMBYCIDiE  TAKEN  BY  ELECTRIC 
LAMPS  AT  POUGHKEEPSIE,  N.  Y. 

By  Hakrison  G.  Dyak. 

The  specimens  enumerated  in  the  following  list  were  taken  from  the 
globes  of  part  of  the  electric  lamps  at  Poughkee])sie  at  intervals  of 
about  a  week  during  the  summer  of  1890,  from  June  14  to  August  14, 
inclusive.  In  many  instances  the  moths  were  left  in  the  globes  from 
after  one  visit  to  the  next,  so  that  the  numbers  given  under  the  head- 
ing of  a  certain  day  often  include  those  of  the  preceding  6  or  7  days. 
Before  June  14  no  large  number  of  specimens  were  caught,  and  after 
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August  14  they  had  almost  ceased  to  come  iu,  partly  because  of  the 
lateness  of  the  season,  but  more  on  account  of  the  cold  and  rainy 
weather  that  followed. 

The  SphingidiTB  were  comparatively  few  in  number,  being  most  abun- 
dant from  July  9  to  17;  21  species  were  taken  in  122  examples.  The 
most  abundant  species  was  Paonias  myops,  followed  by  P.  exccecatus  and 
Profoparce  celeus,  as  maj'  be  seen  from  the  list. 

The  Bombycidse  were  much  more  numerous,  93  species  being  taken 
in  7,871  examples.  The  three  species,  Halisidota  tesselata,  GUsiocampa 
americana,  and  Hyphantria  cunea  were  most  abundant,  comprising  82 
per  cent,  of  the  whole.  R.  tesselata  and  G.  americana  comprise  65  per 
cent.,  while  H.  cunea  forms  48  per  cent,  of  the  remainder,  leaving  only 
18  per  cent,  for  the  other  90  species.  It  will  be  seen  that  the  number 
of  specimens  captured  increases  rapidly  to  a  maximum  on  June  24  and 
then  decreases  regularly,  with  the  exception  of  July  28,  when  but  a 
small  lot  were  taken.  The  numbers  represent  the  number  of  each  spe- 
cies that  was  taken  sufficiently  well  preserved  for  identification.  In  a 
few  instances  they  are  followed  by  an  interrogation  mark  (?)  when  the 
identification  was  at  best  doubtful. 

From  a  consideration  of  the  figures  I  think  at  a  fair  estimate  the 
electric  lights  of  Poughkeepsie  must  destroy  annually  25,000  Bomby- 
cidfe,  of  which  fully  8,000  are  Halisidota  tesselata.  I  wish  to  express 
my  thanks  to  Mr.  James  H.  Van  Norstrand,  of  Poughkeepsie,  who  has 
charge  of  trimming  the  lamps  that  I  visited,  for  his  kind  cooperation 
in  the  collection  of  these  moths. 


Name  (if  species. 

»-5 

s 

1-5 

>> 

"5 

1 

1 

1 

.0 

Sphingidce. 

1 
1 

1 

Deilephila  lineata  Fabr 

'       1 

1 

Philampelus  pantlorus  Hb 

1 
I 

1 
1 

2 

1 

3 

Ampelophao'a  myron  Cr 

1 

1 



1 

\ 

2 

1 

1 

14 

Ampelophaga  versicolor  H 

Protoparce  celeus  Burm 

1 

2 

2 

3 

1 

Protoparce  Carolina  Linn 

Sphinx  kalmife  S.  &  A 

1 

2 

Sphinx  drupiferanim  S.  &  A 

1 

Sphinx  gordius  Cram 

1 

1 

1 
1 

1 

2 

Chlienogramma  jasminearam  Bd  .   .. 

1 

1 

J 

6 
9 

2 

Ellema  harrisiiClem 

1 



Smerinthus  geniinatus  Say 

""'5 
5 
1? 

22 

1 
8 

1 
1 

1 

8 

4 
6 

4 

2 
3 
6 

21 
36 
2 

Paonias  m  vops  S.  &  A 

Paonias  astylus  Dur 

..... 
6 

* 

2 

5 

8  1      30 

Total 

6 

3 

23 

16 

122 

Bomhycidce. 
Crambidia  pallida  Pck 

5 
4 

H vpoprepia  tucosa  Hiib 

9 
3 

5 

6 

3"' 

EiiDhanessa  mendica  Wlk 

1 

1 

3 

8 

324 


Name  of  species. 

§ 
i-s 

§ 

s 

B 

"3 

>-> 

•-5 

go 

3 

^ 

a 
s 
-^ 

1 

Bombtjcidce—Coutinued. 

2 

18 
1 
2 

""ii" 

1 
1 

2 

1 

5 

6 

1 

""i" 

14 
4 
3 

6 

5 
4 

■■■"8 

"   1 

6 

9 

3 

1 

Arctia  virguncula  Kb    . 

4 

Arctia  arge  Dur 

Pyrrbarctia  Isabella  A.  &  S  . .  . . 

10 

"is 

6 
1 
2 
9 

""9 
6 
2 
5 

'"   1 

10 

■""5" 

1 
1 

1 

2 

""ia' 
1 

24 

7 

34 
14 

26 
60 

10 

83 

Phragmatobia  rubricosa  H 

45 

10 
8 
1 
4 
167 
8 
4 

4 
4 

122 

Spilosoma  antigone  Streck     .. 

""si' 

1 

5 

3 

543 

2 

12 

1 

140 

3 

3 

ie 
3 
1 

"i4        180 

'"i97' 
1 
5 

8 

8 

JEucLsBtes  egle  Dur       

18 

2 
1 
15 
11 

1 

33 

Hallsidota  tesselata  A.  &  S 

67 
24 
1 

65 
6 

204 

4 

712 

865 

117 

576 

55 
'""2 

'''7. 

Halisidota  maculata  H 

1 

2 
4 
2 

2 

Orgyia  leucostigma 

5 

9 

20 

2 

4 
...... 

42 

6 

Paroro'via  parallela  G.  &  R 

1 

i; 

1 

La^oa  crispata  Pack 

2 
3 

5 

5 

■2 

7 

4 

8 

2 
7 
1 
3 
6 
1 
5 
2 
2 

15 

Euclea  querceti  H.-S 

Parasa  fraterna  Gr 

7 
1 
3 
2 

37 

2 

1 

"'"i 

....„ 

6 

t 

1 
1 

15 

Liinacodes  biguttata  P 

2 

2 

8 

Limacodes  faaciola  H    S 

2 

1 

5 

Limacodes  flexuosa  Gr    

2 

1 

3 

8 

1 
2 

1 

Sisvrosea  inornata  G.  &  R           

1 

3 

1 

1 

1 



1 

1 

"is 

1 

1 

2 

16 

Apatelodes  torrefacta  A   &  S 

1 

1 

1 
4 
11 

1? 

5 

1 

2 

2 
19 

7 

6 

3 

3 

1? 

7 

51 

:::::: 

2 

1 

1 

1 

1? 
5 
2 
22 
1 

1? 

1 

2 

1 

1 

i;    1 

7 

12 

7 

1 

27 
2 

2 

9 

.5 

65 

1 

1 

! 

5 

Notodonta  stragula  Gr 



1 

1 

2 

1 

1 

Lopbodonta  georgica  H  S 

1 

■■"2 
3 

1 

1 
5 

3 

Nerlce  bideiitata  Wlk  ...          ... 

8 

3 
3 

7 
2 

1 

2  1       10 

21        6 

2 

4 

3 
1 

2  1 

3  i        5 

29 

Seirodonta  blliiieata  Pck     

26 

3 

1 

1 

1 

1 

1 

6 

2 

1 
2 
2 

1 

7 

Scbizura  leptinoides  Gr 

1 

1 

4 

lanassa  liquicolor  Wlk 

2 

i  

5 
2 
2 

1 
...... 

u 

3 

Heterocanjpa  subrotata  H 

1 

4 

1 

4 
1 

2 

1 

7 

1 
1 

■"'io' 

2 

"3 
1 

1 

3 

1 

"1? 

1 

2 

1 

1 
3 

15 

Cerui'a  cinerea  Walk 

1 

1 

6 

1 

Dryopteris  rosea  Wlk 

1 
1 

9 

1 

I 
1 

...... 

2 

Telea  polypheinus  Cr 

1 

i3 

7 

4 

14 

2 

54 

*  I  have  not  identified  the  species  of  Crocota.    At  least  two  occurred,  probably  more. 
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Name  of  species. 


Bombycidce -Continued. 
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*  Male  and  female  specimens  occurred  in  this  species  in  the  following  proportion,  which  is  typical 
of  all.    Beginning  with  about  8  per  cent  ?  the  proportion  increases  as  the  specimens  taken  are  older. 
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STEPS   TOWARDS   A   REVISION    OF    CHAMBERS'    INDEX,  WITH 
NOTES  AND  DESCRIPTIONS  OF  NEW  SPECIES. 


By  Lord  Walsingham. 

[Continued  from  p.  326  of  vol.  ii.] 

LITHOCOLLETIS,  Z. 

I  have  lately  had  the  advantage  of  purchasing  the  types  of  North 
American  Tineidce  which  were  used  by  Professor  Frey  for  the  descrip- 
tions contained  in  three  papers  published  in  the  tStettiner  Entomolo- 
gische  Zeituug.  They  confirm  with  very  few  exceptions  the  conclu- 
sions arrived  at  from  independent  evidence  as  to  the  synonymy  of  the 
numerous  species  lately  noticed  in  "'  Steps  towards  a  Revision  of  Cham- 
bers' Index."  In  one  or  two  instances  it  is  necessary  to  make  slight 
corrections  and  as  these  should  not  be  delayed  I  submit  herewith  a 
revised  list  of  the  recognized  American  species  of  the  genus  Lithocolle- 
tis  in  what  appears  to  be  their  natural  sequence  according  to  their  re- 
lationship with  the  European  species  as  arranged  in  Staudinger  and 
Wocke's  Catalogue. 

This  list  embodies  the  following  corrections  : 

1.  Lithocolletis  argentifimbriella,  Clem.  (1859). 

=fuscoco8teUa,  Chamh.  (1875). 

2.  Lithocolletis  quercialbella,  Fitch,  (1859). 

=  longestriata,  F.  cf  B.  (1873). 
=^querciheUa,  Chamh.  (1875). 

3.  Lithocolletis  subaureola,  Frey,  (1878). 
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The  type  of  longestriata  F.  &  B.  has  enabled  me  to  recognize  Chambers'  description 
of  quei-cibeUa  as  more  applicable  to  it  than  to  subaureola  Frey,  with  which  I  had  pre- 
viously placed  it.  L.  subaureola  Frey  must  for  the  present  be  regarded  as  a  good  spe- 
cies, but  lotif/estriata  V.  &  B.  and  qvcrciheUaChamh.  must girewaj to quercialhella  Fitch, 
of  which  they  are  synonyms.  L.  fuscocostella  Chamb.  has  already  been  rightly  iden- 
tified as  a  synonym  of  ar genii fivibriella  Clem. 

L,  querciaJhella  Fitch  is  distinguished  from  arc/entiiimbriella  Clem,  by  having  three 
instead  of  four  dark  margined  costal  streaks  and  by  the  first  of  these  streaks  being 
only  slightly  oblique  and  almost  exactly  opposite  to  the  first  dorsal  streak,  whereas 
in  argentifimhriella  the  second  costal  is  opposite  the  first  dorsal  and  the  first  costal  is 
very  oblique  and  decidedly  precedes  it.  luhisdescription  Fitch  writes  "three  or  four" 
costal  streaks;  it  is  possible  that  he  may  have  had  both  species  before  him,  but  his 
further  remark  that  the  costal  aud  dorsal  streaks  radiate  from  a  common  center  ap- 
plies with  far  more  correctness  to  lovgestriata  F.  &  B.  than  to  argentifimbriella  Clem., 
in  which  the  oblique  first  costal  streak  is  very  decidedly  separate  from  the  others. 

LithocoUetis  fragilella  F.  &  B. 
=  trifasciella  (?  Hw.)  F.  &  B. 

The  single  speciuieu  on  which  Frey  and  Boll  founded  their  announcement  (with  a 
"?")  of  the  occurrence  of  trifasciella  Hw.  in  America  is  now  before  me,  and  although 
it  confirms  my  opinion  that  it  is  distinct  from  the  European  form  its  greater  size  may 
possibly  separate  it  from  fragilella  should  its  life  history  be  worked  out,  but  there  is 
apparently  uothiug  in  its  markings  to  distinguish  it,  and  it  will  be  safer  to  regard  it 
as  a  form  of  that  species,  at  least  until  a  series  of  specimens  can  be  examined. 

LithocoUetis  alni. 

=  ahrivorella,  Chamb. 

Chambers'  description  of  Lithocolleiis  alnivorella  appeared  in  the  Cincinnati  Quar- 
terly Journal  of  Science,  vol.  ii,  p.  302,  No.  4,  which  contains  the  description,  is 
dated  October,  187.5. 

In  the  Annales  de  la  Soci^t6  Entomologique  de France,  Bulletin  No. 51,  p.  112,  issued 
ou  the  14th  of  April,  1875,  Ragonot  described  a  new  European  species  as  Uthocolletis 
alnivorella. 

The  name  alnivorella  is  consequently  preoccup  ied  in  this  genus  and  I  would  sug- 
gest that  the  American  species  should  in  future  be  known  as  LithocoUetis  aim. 

LithocoUetis  fasciella. 
=  unifascieUa  Ch^mb. 

LithocoUetis  unifascieUa  Chamb.  was  described  in  the  Cincinnati  Quarterly  Journal 
of  Science,  vol.  ii,  pp.  103-4  (1875).  This  name  is  also  preoccupied  by  a  European 
species  described  by  Tengstrom  in  1865.  I  propose  that  the  American  species  be 
known  as  LithocoUetis  fasciella. 

LithocoUetis  betulivora  sp.  n. 

Antenme,  grayish  above,  white  beneath. 

Palpi,  white. 

Head  and  face,  white,  crown  tufted  with  reddish-saffron. 

Thorax,  reddish,  saft'ron. 

Fore  wings,  shining  reddish-saffron,  no  basal  streak,  a  small  costal  spot  at  one-fourth 
the  wing  length  and  a  small  dorsal  spot  nearer  to  the  base  dull  white,  a  slender 
fascia  at  the  middle  of  the  wing  angulated  outwardly  near  the  costal  margin  has 
one  or  two  black  scales  on  its  outer  edge  ;  beyond  this  a  small  costal  streak  and 
an  opposite  dorsal  streak,  both  dull  white,  with  a  few  blackish  scales  on  their 
outer  edges.  A  group  of  black  scales  at  the  apex  of  the  wing  is  preceded  on  the 
costal  and  dorsal  margins  by  dull  white,  not  sufficiently  conspicuous  to  be  called 
costal  aud  dorsal  streaks  ;  cilia  grayish,  their  bases  tinged  with  saffron,  a  slender 
blackish  line  along  their  middle,  passing  round  the  apex. 
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Hind  wings,  dark  gray  ;  cilia  gray. 

Abdomen,  gray  tingeil  with  salfron  posteriorly. 

Hind  legs,  whitish,  with  a  very  faint  indication  of  darker  scaling  on  the  penultimate 

tarsal  joint. 
Exi).  :  al.  : — 7  millimetres. 
Hu6.— United  States. 
Jype  9   Mus.  JVlsm. 

Received  from  Dr.  Riley,  bred  from  birch,  1884.  This  species  can  not  be  confounded 
with  any  of  the  birch-feeding  species  of  Europe,  among  which  cavella  Z.  approaches 
it  more  nearly  than  others. 

LithocoUetis  grindeliella,  sp.  n. 

JntenncB,  dull  gray,  with  slightly  paler  annulations. 

Palpi,  grayish. 

Head,  crown  tufted  with  mixed  iron  gray  and  reddish  brown  scales  ;  face  grayish. 

Thorax,  ferruginous. 

Fore  wings,  pale  ferruginous,  dusted  with  iron  gray  and  clouded  with  blackish  scales 
beyond  the  middle  of  the  wing  to  the  apex ;  three  whitish  costal  streaks,  very 
indistinct,  at  about  equal  distances  apart,  the  first  and  second  of  which  are  out- 
wardly oblique  and  are  mt>t  at  a  somewhat  acute  angle  on  the  middle  of  the 
wing  by  two  even  less  distinct  dorsal  streaks,  faintly  dark  margined  externally  : 
the  third  is  a  mere  spot,  opposite  which  is  a  small  spot  at  the  base  of  the  cilia  at 
the  anal  angle ;  immediately  preceding  the  apex  is  a  conspicuous  curved  white 
costal  spot  divided  from  a  smaller  and  less  conspicuous  one  below  it  by  the 
cloudy  streak  of  black  scales  which  runs  to  the  apex ;  cilia  with  a  ferruginous 
tinge,  becoming  gray  at  and  within  the  anal  angle,  and  having  a  few  black 
scales  below  the  apex. 

Hind  wings  and  cilia,  grey. 

Abdomen,  dull  grey  ;  anal  tuft  pale. 

Legs,  whitish,  tarsal  joints  unspotted,  tibiae  barred  with  gray  externally. 

Exp.  :  al.  :  8  millimetres. 

Hai.,  Alameda  County,  California. 

Type  $  Mus.  Wlsm. 
This  description  taken  from  a  specimen  given  me  by  Dr.  Riley  was  bred  from  Grin- 

delia  robusta  in  October.     It  is  nearly  allied  to   solidaginis  F.  &  B.  but  is  somewhat 

more  suffused  with  dark  scales  along  the  costal  portion  of  the  wing. 

LithocoUetis  faginella  Z. 

In  my  previous  paper,  while  I  mentioned  this  species  in  the  list  of  larvje  and  their 
food  plants  [Ins.  Life  ii.  p.  120  (^1889)]  I  forgot  to  record  its  occurrence  in  Americaon 
the  evidence  of  a  specimen  in  Dr.  Riley's  collection  which  can  not  be  separated  from 
the  European  forms  of  this  species.  I  have  no  information  as  to  the  exact  locality 
whence  it  was  obtained. 
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LITHOCOLLETIS. 


18. 


19, 


hagenii,  F.  &B.  (1873). 

:=  necopinusella  Chamb.(1878). 
fitchella,  Clem.  (1860). 

=  §  quercifolieUa,  Fitch,  (1859),  [^r- 
■  gyromigesl. 

=  quei-citorum  F.  cf-  B.  (1873). 
rileyella,  (Chamb.  1875). 

=  tenuistrirjata,  F.  4'  B.  (1876). 
iaaignis,  Wlsm.  (1889). 
clemensella,  Chamb.  (1871). 
lucidicostella,  Clem.  (1859). 
argeutifimbriella,  Clem.  (1859). 

=fu8cocosteVa,  Chamb.  (1875). 
quercialbella,  Fitch,  (1859). 

=  longestriata,  F.  4-  B.  (1873). 

=  querciieUa,  Chamb.  (lS7b) 

=  quercipulchella,  Chamb.  (1878), MS. 
subaureola,  Frey,  (1878). 
caryalbella,  Chamb.  (1871). 
lucetiella,  Clem.  (1859). 

=  (EnigmateUa  F.  4~  B.  (1873). 
albanotella,  Chamb.  (1875). 
alniella  (?  Z.,   1846),   F.    &    B.,    N. 

America  (1873). 
osteneackenella,  Fitch  (1859).     iArgy- 
romiges.'] 

=  robimeUa,   Fitch   (1859).     iAna- 
campsis,  larva  only.~\ 

=  ornatella,  Chamb.  (1871).     [Zeu- 
canihiza.'\ 
gemmea,  F.  &  B.  (1873). 
robiniella,  Clem.  (1858). 

^ pseiidacaciella,  Fitch (1859).    lAr- 
gyromiges.'\ 
uhlerella.    Fitch    (1859).     \_Argyrom,- 
iges.^ 

=  amorph(PeUa,  Chamb.  (1877). 

=:  amorphce,  Frey  (1878). 
morrieella,  Fitch  (1859).     {^Argyrovi- 
iges.  ] 

=  robiniella,  Clem,  {18'^9-partim) . 

:=texanella,  Z.  (1875). 

:=  amphicarpceella,  Chamb.  (1877). 
pomifoliella,  Z.  (1839). 

=  cratwgella,  Clem.  (1859). 

=  deceptusella,  Chamb.  (1879). 
faginella,  Z.  (1846). 
incarnella,  Wlsra.  (1889). 
alnicolella,  Wlsm.  (1889). 
alni,  Wlsm.  (1890). 

=  ^  alnirorella,  Chamb.  (1875). 
ostryiefoliella,  Clem.  (1859). 

=  mirifica,  F.  ^'  B.  (1873). 


58, 


minutella,  Frey  (1878). 
dlaphauella,  Frey  (1878). 
scudderella,  F.  &  B.  (1873). 
obsoleta,  F.  &.  B.  (1873). 
obscuricostella,  Clem.  (1859). 

:=  rirginiella,  Chamb.  (1871). 
feriferella,  Clem.  (1859). 
sexnotella,  Chamb.  (1880;. 
argentinotella,  Clem.  (1859). 
occitanica,  F.  &  B.  (1876). 
ama?na,  Frey  (1878). 
celtifoliella,    Chamb.  (1871). 

=:nonfasciella,  Chamb.  (1871). 

=  celtisella,  Chamb.  (1871). 

=pu8illifolieUa  F.  4-  B.  (1876). 
cinciuuatiella,  Chamb.  (1871). 
cary.-efoliella,  Clem.  (1859). 

=  juglandieUa,  Clem.  (1861),  Zort-c. 
macrocarpella,  Frey  (1878). 
umbellulariie,  Wlsm.  (1889). 
■gaultheriella.Wlsm.  (1889). 
ledella,  Wlsm.  (1889). 
nemoris,  Wlsm.  (1889). 
ulmella,  Chamb.  (1871). 

=  mode8ta,  F.  4-  B.  (1876). 
couglomeratella,  Z.  (1875). 

=  bicolorella,  Chamb.  (1878). 

=  obtusilobce,  Frey  (1878). 
quercivorella,  Chamb.  (1879). 
australisella,  Chamb.  (1878). 
solidaginis,  F.  &  B.  (1875). 

=  solidaginisella,  Chamb.  (1880). 
griudellella,  Wlsm.  (1890). 
chambersella,  Wlsm.  (1889). 

=  §  quinquenotella,   Chamb. (1880). 
basistrigella,  Clem.  (1859). 

==  intermedia,  F.  4'B.  (1873). 
auronitens,  F.  &  B.  (1874). 
desmodiella,  Clem.  (1859). 

=  gregariella,  Mrt.  (1881). 
toxicodeudri,  Frey,  (1878). 
aceriella,  Clem.  (1859). 
guttifinitella,  Clem.  (1859). 

var.  a.  guttifinitella,  Clem,  -faescu- 
lella,   Chamb.   (1871).       Var. 
an.  sp.f 
obstrictella,  Clem.  (1859). 
coryliella,  Chamb.  (1871). 

var.  a.    coryliella,  Chamb. +08try- 
ella,  Chamb.  (1871). 
oregonensis,  Wlsm.  (1889). 
tiliella,  Chamb.  (1871). 
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61. 


65. 


67. 


symphoricarpella,  Chamb. 

symphoricarpweUa,  Chamh.  (1875), 

=  aymphoricarpella,  Frey.  (1878). 
fragilella,  Frey.  (1878). 

=  trifasciella   (?  Hw.),    F.    &    B. 
(1873).     ?  Syn.  atu  sp,  nov. 
affinis,  F.  &B.  (1876). 
mariella,  Chamb.  (1875). 
tritaeniella,  Chamb.  (1871). 

—  consimUella,  F.  4'  B.  (1873). 
fasciella,  Wlsm.  (1890). 

=  ji  unifasciella,  Chamb.  (1875). 
castanella,  Chamb.  (1875). 
bostonica,  F.  &  B.  (1873). 
ignota,  F.  &  B.  (1873). 

=  helianthisella,  Chamb.  (1874). 

=  helianthivorella,  Chamb.  (1875). 


69.  ambrosiella,  Chamb.  (1871). 

=  nobilissima,  Frey  (1878).  MS. 

70.  elephautopodella,  Frey  (1878). 

71.  actinomeridis,  Frey  (1878). 

72.  eppelsheimii,  Frey   (1878). 

73.  bethuniella,  Chamb.  (1871). 

74.  lebertella,  Frey  (1878). 

75.  betulivora,  Wlsm.  (1890), 

76.  bifasciella,  Chamb.  (1878). 

77.  tubiferella,  Clem.  (1860). 

78.  populiella,  Chamb.  (1878). 

79.  atomariella,  Z.  (1875). 

80.  salicifoliella,  Chamb.,  (1871). 

[  ^^salicifoliella,  Clem.  ( 1861 )  larva.  ] 

81.  hamadryadella,  Clem.  ri859). 

=  alternatella,  Z.  (1875). 


EXTRACTS  FROM  CORRESPONDENCE. 


The  Icerya  in  Honolulu. 

Yours  of  the  18th  instant  in  regard  to  the  Icerya  at  Honolulu  is  received.  Some- 
thing over  3  years  ago  I  sent  a  letter  of  inquiry  and  inclosed  specimens  of  the 
Icerya  and  Red  Scale  to  Mr.  Irwin,  of  Honolulu,  but  heard  nothing  from  it  until  the 
past  summer,  when  I  received  a  letter  from  Mr.  A.  Jaeger,  to  whom  my  letter  of  in- 
quiry had  been  shown.  Among  other  things  Mr.  Jaeger  writes  me  under  date  of  May 
17,  1890,  as  follows : 

*  *  *  "  The  rest  of  them  (scales)  have  made  their  appearance,  one  after  the  other, 
and  last  but  not  least,  the  cottony  scale,  about  9  months  or  perhaps  a  year  ago. 
When  in  September  last  my  attention  was  hrst  called  to  this  new  insect  I  had  no  idea 
of  its  destructiveness.  As  a  matter  of  fact  we  have  this  curse  on  fifty  or  more  prem- 
ises (gardens)  in  the  neighborhood  of  Honolulu,  and  if  we  do  not  make  great  efforts 
to  destroy  the  same  our  gardens  and  perhaps  the  whole  country  may  be  ruined." 
Before  writing  to  me  Mr.  Jaeger  had  sent  specim«ns  of  the  pest  to  Dr.  H.  W.  Hark- 
ness,  the  President  of  the  California  Academy  of  Sciences,  and  Dr.  Harkness  pro- 
nounced it  the  genuine  Icerya  purchasi,  and  advised  Mr.  Jaeger  to  write  to  me  for 
some  of  the  Vedalias.  President  Kercheval,  of  our  county  board  of  horticulture, 
and  Inspector  Weis,  of  this  city,  collected  a  colony  of  the  Vedalias  and  I  put  them  up 
for  shipment  to  Honolulu,  where  they  arrived  in  good  condition  and  were  colonized 
upon  the  Icerya  infested  trees  and  plants. 

This  is  all  the  information  that  I  possess  upon  this  subject,  but  will  make  further 
inquiries,  and  apprise  you  of  the  result.— [D.  W.  Coquillett,  Los  Angeles,  Cal.,  Nov. 

24.  1890. 

Mr.-  Jaeger's  answer  to  inquiries  just  mentioned. — Your  letter  of  November 

25,  has  duly  come  to  hand,  and  I  am  glad  to  be  able  to  answer  your  questions. 

1.  Locality  where  the  Icerya  was  found. — Seaboard  of  Honolulu,  including  Waiki  and 
Kalihi,  distance  about  7  miles,  the  whole  stretch  being  say  from  2  to  4  miles  in  width. 
No  reports  have  been  received  from  other  districts  or  from  any  of  the  other  Islands. 

2.  Firstintroduction.— Spring  or  anmmer  o£  1889;  first  specimens  seen  by  myself  and 
others  in  September ;  looked  upon  them  as  curiosities.  In  April,  1890,  however,  awoke 
to  a  sense  of  danger.  At  a  meeting  held  during  the  month  a  gentleman  asserted  that 
he  had  not  planted  a  new  tree  or  shrub  on  his  premises  for  years,  and  still  they  were 
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infested  worse  with  Icerya  than  any  of  his  neighbors,  and  attributed  it  to  the  bring- 
ing home  of  boxes  of  California  fruit  at  the  arrival  of 'every  steamer. 

This  gave  me  a  clew  as  to  how  the  Ictrya  might  have  come  here.  I  found  that  all 
the  trees  (principally  samang)  on  the  leeward  side  of  the  California  Fruit  Store  (so- 
called)  were  very  badly  infested  with  this  scale,  whilst  within  a  quarter  of  a  mile 
distant  none  could  be  found,  and  eveu  trees  of  the  same  kind  (samang)  about  60  feet 
to  windward  I  found  perfectly  clean  ;  the  same  results  with  other  fruit  stores,  only 
there  were  not  so  many  trees  near  by.  This  was  in  May.  I  have  no  doubt  that  we 
are  indebted  to  our  California  friends  for  this  pest,  but  as  they  have  been  otherwise  • 
kind  to  us  we  readily  forgive. 

3.  Damage. — None  to  speak  of;  a  few  of  course;  have  cut  down  some  good  trees, 
although  they  were  advised  not  to. 

4.  Plants  attacked.— AW  of  the  citrus  family,  samang,  casuarina,  mesquite,  ban- 
yan, bread-fruit,  maugo,  vi ;  various  shrubs,  such  as  roses,  hibiscus,  crotons,  etc.,  in  fact, 
nearly  everything  except  eucalyptus,  palms  and  sugar-cane.  An  experiment  to  in- 
fest the  latter  with  Icerya  failed  on  account  of  the  arrival  of  the  Vedalia  shortly 
afterwards. 

.5.  What  remains  of  the  Icerya.— Two  boys  who  have  been  supplying  my  Vedalia  cage 
with  Icerya  all  along,  told  me  on  November  15,  1890,  that  no  more  of  the  food  could 
be  found  anywhere.  The  boys  have  their  own  horses  and  were  only  too  anxious  to 
earn  their  25  cents  a  day,  but  I  knew  from  my  own  observations  that  they  were  cor- 
rect and  I  gave  up  the  cage.  Since  then  some  few  of  the  Icerya  have  been  noticed, 
but  I  don't  think  that  they  ever  will  become  a  pest  again. 

There  is  this,  however,  to  be  said  :  That  for  some  mouths  past  nobody  has  seen  a 
'  Vedalia  here,  and  it  would  be  impossible  for  me  to-day  to  produce  a  specimen  of  this 
insect  in  any  of  its  stages.  During  August  and  September  last  they  were  so  abun- 
dant under  many  of  the  trees  that  one  might  have  scooped  them  up  with  a  shovel. 
The  probability  is  that  the  Vedalia  will  make  its  appearance  again  shortly. — [A. 
Jaeger,  Honolulu,  December  26,  1890,  to  D.  W.  Coquillett. 

List  of  Coleopterous  Larvae  sent  by  C.  V.  Riley  to  F.  Meinert  of  Copen- 
hagen, for  the  University  Museum,  in  exchange  for  European  Specimens 
from  the  Schiodte  Collection. 


1.  Calosoma  externum  Say,  young  larvie, 

Alabama. 

2.  Amara  oiesa  Say,  larvaj,  Kansas. 

3.  Galerita  janus,  Fabr.,  larva,  *Vash- 

ington,  D.  C. 

4.  Hydrophilus  triangularis   Say,   young 

larvai,  Missouri. 

5.  Silpha    iiuequalis    Fabr.,   larvse    and 

pupa,  Missouri. 

6.  Adelops  hirtus    Tellk.,   larvre.   Mam- 

moth Cave,  Kentucky. 

7.  Maseochara  valida  Lee,  larva,  Cali- 

fornia. 

8.  Stilicus  angular  is  Lee,  larvae,  Texas. 

9.  Olophrum    obtecium    Er.,    larva    and 

pupa,  Washington,  D.  C. 

10.  Megilla    maculata    DeG.,   larvje   and 

imago,  Washington,  D.  C. 

11.  Hippodamia  convergens  De  Geer,  lar- 

va?  and  pupte,  Missouri. 

12.  Coccinella  9-7iotata  Hbst.,  larvae,  pupa, 

imago,  Indiana. 
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1.3.  Anatis  l5-2)unctata  Oliv.,  larvae  and 
pupse,  Washington,  D.  C. 

Psyllobora  20-maculata  Say,  larvae, 
Michigan. 

Chilocorus  hivulnerxis  Muls.,  larvae, 
pupiv,  imago,  Louisiana. 

16.  Epilachna  horealis  Fabr.,  larvae,    im- 

ago, Alabama. 

17.  Epilachna  corrupta  Muls.,  larvie,  im- 

ago. New  Mexico. 

18.  Olibrus  ergoti  (Walsh)  Casey,  larvae, 

imago,  Indiana. 

19.  Aphorista  vittata  Fabr.,  larva,  Wash- 

ington, D.  C. 

20.  Stenofarsiis   hiapidus    Herbst.,   larvie, 

pupa,  imago,  Washington,  D.  C. 

21.  Endomychus    biguttatus    Say,    larvae, 

Tennessee. 

22.  Triplax    unicolor    Say,   larvie,   pupa, 

Missouri. 

23.  Erotylus   Boisduvali    Chevr.,    larvas, 

New  Mexico. 
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24.  Murmidius  ovalis  Beck,  larvae,  pnpa?,      50. 

(attached  to  kernels  of  rice,)Wa8h-  i 
ington,  D.  C.  j  51, 

25.  Silvanus  caas'iw  Reiche,  larvae,  pupa,  !  52. 
'     imago,  Alabama.  53. 

26.  Hemipeplua  marqintpenms  Leo,,  larva, 

Florida.  54. 

27.  Mycetophagus  obsoletus  Melsh.,  larva, 

pupae,  Washingtou,  D.  C.  55. 

28.  Carpophilushetni2}terus  liinu.,\ATYa.       [ 

29.  Carpophilus  dimidiatns  Fabr,,  larvte,      56. 

imago.  South  Carolina. 

30.  Stelidota  geminata  Say,   larvae.     Mis-      57. 

soiiri. 

31.  P/jenoHa^rossa  Fabr.,  larvae, Missouri.      58. 

32.  Psephemis  LeConlei  Lee,  larvae.  New 

York.  59. 

33.  Macronychus    glabratus    Say,    larva', 

Michigan.  60. 

334.  Nemosoma  parallelum  Melsh.,  larvtB, 

Washington,  D.  C.  61. 

34.  Trogosita  virescens  Fabr.,  larvae.,  Cali- 

fornia. 62, 

35.  Alaus    oculatus    Linn.,   larva,    pupa, 

Florida  and  Missouri.  63. 

36.  Hemirliipus  fascicularia  Fabr.,  larva, 

Missouri,  64, 

37.  Drasterins    dorsalis    Say,    (=elegans 

Fabr.),  larva>,  Indiana.  65. 

38.  Jgriotes  mancus  Say,  larva,  imago,  In- 

diana. 66. 

39.  Ludius    hepaticiis  Germ.,    half-grown      67. 

larva,  Florida.  68. 

40.  Melanotus    communis    Gyllh.,     larva, 

pupa,  imago,  Indiana.  69. 

41.  Dicerca   ohscura    Fabr.,    larvae,   New- 

York.  70. 

42.  Buprestis  rufipes  01! v.,  larva,  Florida. 

43.  Chrysohoihris  femorata  Fabr,,  larvie,      71, 

pupa,  Missouri. 

44.  Photinus   pyralis  Linn.,   larva,    Mis-     72. 

souri. 

45.  Photuris  pennsylvanica  DeG.,   larvie,   j  73. 

Washington,  D.  C.  ] 

46.  Chauliognathus      marginatus      Fabr.,      74. 

larva.  New  York. 
46^.  T/ia»jasim«sd?t6iMsFabr.,larv£e,Mich-     75, 
igan. 

47.  Ernohius  granulatus  Lee,  larva,  Flor-     76. 

ida. 

48.  Hemiptychus  punctatm    Lee,    larvae,      77. 

New  Jersey. 

49.  Vrilletta  expansa  Lee,  larva,  Califor-      78. 

nia. 


Sinoxylon  deelive  Lee,  larva,  Califor- 
nia. 

Psoa  maculata  Lee,  larvte,  California. 

Canthon  Uevis  Drury,  larva,  Missouri. 

Euparia  castanea  Serv,,  larva^  imago, 
Alabama. 

Polyphylla  occidentalis  Linn.,  larva, 
New  Hampshiie. 

Chalepiis  trachypygus  Burm,,  larviB, 
Georgia. 

Euphoria  inda  Linn.,  larvte,  Washing- 
ton, D.  C. 

Allnrhina  nitida    Linn.,   larva,    New 


Parandra  hrunnea  Fabr.,  larvte,  New 
York, 

Elaphidion  inerme  Newm.,  larva,  Flor- 
ida. 

Arhopalus  fulminaus  Fabr.,  larvte, 
pupa,  Washington,  D.  C. 

Neoclytus  caprwa  Say,  larva,  pupa, 
Kansas. 

CyUene  picta  Drury,  larva,  pupa,  im- 
ago, Missouri. 

Ehagium  linealum  Oliv.,  Inrva,  pupa. 
New  Jersey. 

Steirostoma  deprcssum,  larvte,  Surinam, 
South  America. 

Liopus  haJdemani  Lee,  larva?,  pupa, 
Georgia. 

Saperda  calcarata  Say,  larva,  Kansas. 

Saperda  vestita  Say,  larva,  Michigan. 

Saperda  tridentata  Oliv.,  larvae,  pupae, 
imago,  Michigan. 

Tetraopes  tetrnophilialmus  Forst,,  lar- 
vte. New  Hampshire, 

Donacia  piscatrix  Lac,  larva,  pupa, 
Michigan. 

Lema  trilineata  Oliv.,  larva,  imago, 
Missouri. 

Coscinoptera  dominicana  Fabr.,  larvti, 
pupa,  Missouri. 

Graphops  puhescens  Melsh.,  larvae, 
Ohio. 

Doryphora  lO-Uneata  Say,  larvte,  Mis- 
souri. 

Doryphorajuncta  Germ,,  larvte,  Mary- 
land, 

Chrysomela  diarupia  Rog.,  larvae, 
Texas. 

Una  scripta  Fabr.,  larvte,  pnpa,  im- 
iigo,  Pennsylvania. 

Gasiroidea  cyanea  Melsh,,  larvte, 
pupa,  Washington,  D.  C, 
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79.  Monocesta  corifli  Say,  larvae,  Missouri. 

80.  Diabrotica    longicornis   Say,    larva;, 

Missouri. 

81.  Trirhabda    tomentosa    Linn.,    larva-, 

pupa,  Missouri. 

82.  Galeriica  decora  Say,  larvte,  Washing- 

ton, D.  C. 

83.  Disonycha  aUernata  111.,  larvae,  pupa, 

Missouri. 

84.  Grapiodera  ohalybea  111.,  larvae,  New 

York. 

85.  Graptodera  foUacea  Lee,  larvae,  Colo- 

rado. 

86.  DiboUa  cerea  Melsh.,  larvae,  pupae,  im- 

ages. New  York. 

87.  Microrliopala    vittata   Fabr.,   larvae, 

pupa,  Washington,  D.  C. 

88.  Cassida  iexava  Crotch,  larva,  Texas. 

89.  Coptocycla  aurichalcea  Fabr.,  larvae, 

Virginia. 

90.  Clielymorpka ar^MsLicht,  larvae.Iowa. 

91.  BrucJius  obsoletiis  Say,  larvte,  pupa, 

imago,  Indian  Territory. 

92.  Scotobates    calcaratus    Fabr.,    larva, 

Washington,  D.  C. 

93.  Diaperis  hydni  Fabr.,  larvae,  imago, 

New  Jersey. 
93|.  HypopJtloeus  parallelus   Melsh,  lar- 
vae, imago,  Michigan. 

94.  Platydema  ellipticum  Fabr.,    larvae, 

pupa,  imago,  Washington,  D.  C. 

95.  BoUtotherus    hifurcus    Fabr.,   larva, 

Massachusetts. 

96.  Hymenorus  ritfipes  Lee,  larva,  Wash- 

ingtou,  D.  C. 

97.  Synchroa    punctata    Newm.,    larva?, 

Missouri. 

98.  Penthe  pimelia  Fabr.,  larvae,  Michi- 

gan. 

99.  Oxacis  dorsalis  Melsh.,  pupa,  Florida. 

100.  MordeUa    8-punctata    Fabr.,     larva, 

Missouri.  , 

101.  Hornia  mitmtipennis  Riley,  triungu- 

lins,  Washington,  D.  C. 
lOii.  Araviiyus  fulleri  Horn,  larva?,  pupa. 
New  Jersey. 


larvae,   Wash- 
Say,    larvae, 


103.  Pissodes  strobi  Peck, 

iugton,  D.  (J. 

104.  Lissorhoptrus    simplex 

Georgia. 

105.  Authonomus  yrandis  Gyllh.?,   larvae, 

pupa,  imago,  Mexico. 

106.  MagdaUs  annicollia  Say,  larvae,  pupa, 

imago,  Michigan. 

107.  Conotrachelus  venuphar  Herbst,  lar- 

va", Ohio. 

108.  Tylodenna  foreolatum     Say,    larva, 

pupa,  Indiana. 

109.  Clialcodermus    wneus     Boh.,     larvae, 

Florida. 

110.  Balaninus  nasicus  Say,  larvae,  Wash- 

ington, D.  C. 
HI,  Centrimis    picumnus  Herbst,   larvie, 

Indiana. 
112.  BhynchopJiorus      cruentatus      Fabr., 

larva,  Florida, 
li:?.  Sojphophorns    yucca     Horn,     larva, 

pupa,  California. 

114.  Splienophorus  robustus    Horn,  larva, 

pupa,  California. 

115.  Eupsalis  minuia  Drury,  larvae,  pupa, 

Missouri. 

116.  Scolytus  4spino8us  Say,  larvae,  pupae, 

Missouri. 

117.  Phlaotribus    liminaris  Hams,  larvae. 

New  York. 

118.  PlujcnicoMufi  chamo'ropis  Ijeo.,  larvae, 

Georgia. 

119.  Sinoxylon  basilare  Say,  larvae,  imago, 

Washington,  D.  C. 

120.  Litargus    tetraspilotus    Lee,    larvae, 

West  Virginia. 

121.  MordelUstenafloridensis  Smith,  larvae, 

pupa,  imago,  Florida. 

122.  Tevebrio  tenebrioides  Beauv., 

imago,  Michigan. 
128.  Disonycha     coUaris     Fabr,, 

Michigan, 
124.  Paratenetus   punctatus    Sol., 

imago,  Washington,  D.  C. 


larvae. 


larvaa, 


larvae. 


Eggs  of  the  American  Meromyza:  a  Correction. 

Kindly  allow  me  space  in  your  journal  for  a  correction  of  the  proceedings  of  the 
Entomological  Club  of  the  American  Association  for  the  Advancement  of  Science, 
as  reported  in  Vol.  iii,  No.  2,  of  Insect  Life. 

I  am  made  to  say  that  according  to  my  experience  the  eggs  of  Meromyza  americana 
are  placed  abo%e  the  ensheathing  parts  of  the  blades  of  wheat.  What  I  did  state 
was,  that  I  had  very  generally  found  them  upon  the  ensheathing  parts,  not  above. 
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Following  the  reading  of  Professor  Osborn's  paper  on  insect  diseases,  some  one  stated 
that  experiments  were  under  way  looking  to  the  destruction  of  the  Boll  Worm  by- 
means  of  the  bacteria  which  accompany  a  disease  of  larval  Pieris  rapo'.  Without  giv- 
ing my  reasons  in  detail,  I  stated  that  this  disea;se  did  not  seem  to  me  a  promising 
one  for  the  purpose,  and  suggested  that  diseases  which  affect  the  Forest  tent  cater- 
pillar (not  the  "  Tent  caterpillar"),  or  the  striped  cut  worm,  might  prove  more  avail- 
able. In  justification  of  this  opinion  I  may  now  add  that  with  a  good  deal  of  expe- 
rience -with  the  disease  of  P.  rapw,  in  the  laboratory  and  out,  I  have  yet  to  see  an 
unquestionable  instance  of  the  transfer  of  the  disease  to  another  species.  Here  at 
Lexington  the  two  species,  P.  rapce  and  P.  protodtce,  are  about  equally  common  and 
occur  together.  A  field  in  which  fully  75  per  cent,  of  P.  rapce  were  affected  was  under 
close  observation  during  the  past  summer,  and  not  a  case  of  the  disease  in  P.protodice 
was  observed.  With  the  dead  larvt©  of  P.  rapce  abundant  in  the  cabbage,  and  their 
fluids  constantly  spread  over  the  leaves  by  dews  and  rains,  a  better  test,  on  a  large 
scale,  of  the  communicability  of  this  disease  could  scarcely  have  been  devised.  Ap- 
plied to  the  case  of  the  Boll  Worm  this  is  negative  evidence,  but  none  the  less  worth 
considering  where  it  is  important  to  get  prompt  returns  for  labor. — [H.  Garman, 
Lexington,  Ky.,  November,  1890. 

Beetles  and  Moths  infesting  Stored  Corn  in  Venezuela. 

I  take  the  liberty  ot  forwarding  by  mail  a  small  insect  which  causes  great  damage 
to  Indian  corn  when  shelled  and  warehoused,  with  the  request  that  it  be  examined 
and  given  its  proper  designation.  This  insect  attacks  the  ripe  corn  after  being  shelled 
and  stored  and  causes  great  fluctuations  in  the  market  price,  and  from  this  cause 
alone  the  cereal  in  question  has  frequently  risen  from  $1  to  $9  or  $10  per  "  fanega" 
(240  pounds).— [E.  H.  Plumacher,  U.  S.  consul,  Maracaibo,  Venezuela,  August  11, 
1890. 

Reply.  The  in.«ects  prove  to  belong  to  the  following  species  : 

Calandra  oryzce 'h.,  Echocerus  maxillosus  Fah.,  Trogosita  viauritanca  L.,  Tribol'mm 
ferrugineum  Fab.,  and  one  of  the  grain  moths,  Ephestia  sp.,  of  which  a  few  specimens 
were  found,  but  all  too  badly  damaged  to  be  specifically  determiued.  The  first  four 
insects  mentioned  are  cosmopolitan  beetles  and  infest  stored  grain  the  world  over. 
The  first  mentioned,  C.  oryzce,  was  by  far  the  most  abundant  in  the  sample  sent  and 
doubtless  causes  the  major  part  of  the  injury.  A  closely  allied  insect,  Calandra 
granaria,  also  widely  distributed,  has  been  reported  to  be  very  injurious  to  stored 
grain  in  Chili  and  doubtless  also  occurs  with  you. 

The  larva  of  the  Trogosita  is  now  doubtfully  supposed  to  be  carnivorous  in  habit 
and  to  feed  on  the  larv*  of  other  insects.  It  was  long  supposed  to  feed  on  the  grain, 
and  its  carnivorous  nature  is  still  somewhat  of  a  mooted  question.  The  habits  of 
the  other  three  beetles  are  similar.  The  early  stages  and  also  the  adult  forms  feed 
on  the  grain,  as  does  also  the  adult  of  the  Trogosita. 

The  species  of  Ephestia  is  either  E.  kUhniella  or  E.  interpunctella,  both  well  known 
grain  pests.  It  will  be  very  desirable  for  you  to  send  us  additional  samples  of  the 
grain,  containing,  if  ijossible,  the  larvie  and  pupae  of  this  moth,  so  that  the  species 
can  be  positively  determined.  The  matter  is  one  of  considerable  interest  as  it  may 
throw  some  light  on  the  origin  of  the  so-called  Mediterranean  Flour  Moth  {Ephestia 
kUhniella),  which  is  still  in  doubt. 

No  complete  remedy  for  these  insects  has  yet  been  devised,  although  considerable 
effort  has  been  made  in  this  direction  both  in  this  country  and  Europe.  Preventive 
measures  of  value  consist  in  maintaining  the  utmost  cleanliness  about  granaries,  in 
keeping  the  walls  freshly  whitewashed,  and  in  shifting  the  grain  from  time  to  time. 

Of  the  direct  remedies  the  most  satisfactory  and  available  one  is  the  use  ot  bisul- 
phide of  carbon,  which  may  be  satisfactorily  employed  if  the  grain  is  kept  in  tight 
granaries  and  bins.     After  all  the  cracks  have  been  closed  as  tightly  as  possible,  an 
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open  vessel  containing  the  bisulphide  of  carbon  should  be  placed  on  the  grain.  This 
substance  is  extremely  volatile,  and  the  vapor  is  heavier  than  air  and  will  permeate 
the  entire  mass  of  grain.  Great  care  must  be  takeu  in  the  use  of  this  substance,  as 
it  is  extremely  inflammable.  The  carbon  bisulphide  does  no  harm  to  the  grain  what- 
ever and  the  odor  is  soon  lost  upon  airing,  and  experiments  seem  to  show  that  the 
germinating  power  is  not  affected  by  its  use.  If  the  grain  can  be  tightly  inclosed 
for  this  experiment  the  amount  necessary  is  small,  not  more  than  1^  pounds  to  each 
ton  of  grain  being  required.  Of  course  in  more  open  bins  or  cribs  a  larger  amount 
will  be  necessary,  and  the  application  will  have  to  be  repeat'  d  at  much  shorter 
intervals. 

Naphthaline  and  benzine  may  also  be  employed,  and  as  the  latter  is  also  highly  in- 
flammable, the  same  precautions  are  necessary  in  its  use  as  with  the  bisulphide.  Its 
action  is  somewhat  slower  and  larger  quantities  will  need  to  be  used.  It  will  be 
best  to  place  the  naphthaline  powder  or  benzine  at  the  bottom  of  the  bin  or  bulk  of 
grain.  This  can  be  accomplished  by  the  use  of  tubes.  In  India  hollow  bamboo 
rods  are  used  for  this  purpose.  The  naphthaline  acts  as  a  repellant,  and  also  has 
insecticide  properties.  Benzine  acts  iu  the  same  way,  and  its  insecticide  value  is 
much  greater,  but  is  inferior  to  the  bisulphide.  The  use  of  naphthaline,  however,  is 
objectionable,  because  it  gives  a  more  or  less  permanent  odor  to  the  grain.— [Oct.  14, 
1890.] 

Sweet  Potato  Root-borer. 

I  inclose  you  in  a  small  tin  box  some  piecesof  sweet  potato  and  the  bug  and  worm 
that  has  destroyed  our  sweet  potato  crop  for  3  years  in  this  neighborhood.  The  bug 
or  worm  goes  down  the  vine  from  above  the  ground.  I  And  a  small  hole  down  through 
the  middle  of  the  vine  into  the  potato.  If  there  is  any  way  to  destroy  this  bug  which 
the  Department  knows  of,  it  would  be  a  great  blessing  to  this  community. — [T.  H. 
Edwards,  Bay  View,  Harris  County,  Tex. 

Reply. — The  insect  in  question  is  known  as  the  sweet  potato  root-borer  (Cj/Za* 
formicarius).  This  insect  is  treated  in  the  report  of  the  Entomologist,  in  the  annual 
report  of  this  Department  for  1879,  page  249.  It  is  a  widely  distributed  insect  and 
has  been  reported  from  China,  India,  Madagascar,  Cuba,  Louisiana,  and  Florida,  and 
was  doubtless  introduced  into  the  United  States  through  Cuba.  The  early  stages  are 
passed  in  the  sweet  potato,  the  eggs  being  deposited  in  cavities  eaten  out  by  the 
parent  beetles.  The  larvtu  burrow  in  the  root  in  all  directions.  When  full  grown  the 
pupal  state  is  assumed  in  cavities  near  the  end  of  the  larval  burrow  and  the  mature 
beetle  on  emerging  continues  to  feed  on  the  potatoes.  No  remedy  has  been  suggested 
except  the  one  given  in  the  report  cited,  which  is  to  dig  the  potatoes  as  soon  as  they 
are  found  to  be  infested  and  feed  those  containing  insects  to  stock. — [October  13, 1890.] 

The  "Whip-tail  Scorpion. 

Yours  of  the  3d  instant  duly  to  hand.  In  reply  will  say  I  am  very  cautious  not  to 
handle  the  Whip-tail  Scorpions  with  my  bare  hands.  I  have  never  seen  the  eggs.  I 
found  the  young  specimens  under  the  rain  tubs,  old  wood,  etc.  They  generally  have  a 
hole  they  hide  in  when  I  look  for  them,  but  dig  them  out,  I  often  smell  the  acid  odor 
you  mention  when  I  find  the  large  old  ones.  On  one  occasion  several  j  ears  ago  I  was 
holding  one  on  a  large  chip,  taking  a  good  look  at  him,  when  he  ejected  a  stream  at  least 
afoot  upwards,  and  it  fell  upon  my  sleeve  about  the  elbow.  I  was  afraid  it  would  go 
into  my  face.  I  was  very  careful  that  he  did  not  turn  the  hose  on  me  any  more.  That 
was  the  only  time  I  ever  saw  that  operation,  and  I  have  handled  dozens  of  them. 
I  do  not  know  if  that  is  one  of  their  means  of  defense,  or  whether  it  was  just  acci- 
dental that  it  so  happened.  People  here  mostly  are  afraid  of  them.  The  colored 
man  I  referred  to  in  a  former  letter  was  the  first  person  I  ever  heard  of  that  took 
them  in  the  hand.  He  said  he  saw  some  one  handle  them,  but  was  afraid  of  them 
himself.     Some  say  they  apply  the  poison  with  the  tail  after  cutting  with  the  big 
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claws.  I  am  glad  the  apeciuien.s  arrived  in  as  good  order  as  they  did.  I  would  like 
to  know  if  they  are  really  poisonous  or  hurtful.  If  you  should  wish  any  more  I  can 
furnish  them  to  you.  We  have  plenty  of  the  common  Scorpions — stinging  kind.  I 
saw  an  old  one  with  six  or  eight  young  ones  on  her  back,  riding  them  around.  My 
wife  was  stung  several  times  with  these.  It  is  like  a  wasp  sting  only. — [Dr.  L.  B. 
Rowland,  Silver  Springs  Park,  Marion  County,  Fla.,  October,  1890. 

Horse  flies  in  Texas. 

I  have  specimens  of  the  insects  mentioned  in  my  last  letter.  The  little  fly  that 
bites  the  horses'  ears  you  will  find  in  the  cap  box  ;  I  captured  two  of  them.  They  were 
so  gorged  with  blood  that  they  rotted  in  two  days,  but  perhaps  you  will  recognize 
them.  In  the  same  box  you  will  find  flies  that  bite  the  horses'  legs  and  belly ; 
you  will  perhaps  notice  two  different  kinds  of  these  small  flies;  the  one  with  the 
green  eyes  bite  the  belly  and  the  gray-eyed  ones  the  legs  ;  you  will  also  find  another 
big  black  fly  which  looks  different  from  the  one  I  sent  you  before.  In  that  bottle 
you  will  find  the  gray  Tabauus  and  the  green-eyed  one,  also  some  Hymenoptera.  In 
the  square  bottle  your  will  find  some  beetles.  The  beetles  come  in  at  the  window  at 
night,  but  the  flies  I  captured  on  the  horses.  [F.  W.  Thurow,  Hockley,  Harris  County, 
Tex.,  June  20,  1890. 

Reply. — The  specimens  have  been  determined  as  follows: 

Ch7-ysops  vittatus  Wied.  is  the  species  mentioned  in  your  former  letter  and  also 
inclosed  in  your  last  letter. 

Chrysops  sp.  is  the  little  fly  which  bites  the  ears  of  horses.  It  is  too  badly  damaged 
to  determine  specifically. 

Tdbanus  lineola  and  T.  coatalis '?  are  the  gray-eyed  flies  which  infest  the  legs  of  the 
horses. 

Tabanus  sp.  is  the  green-eyed  fly  mentioned.  It  is  too  badly  injured  to  be  deter- 
mined. 

Tabanus  americanus  is  the  large  black  fly. 

Tabanus  molestits?  is  the  gray  fly. 

Chrysis  sp.  is  the  Hymenopteron,  also  too  much  injured  to  be  further  determined. — 
[June  26,  1890.] 

A  Borer  in  a  Tree  Fungus. 

I  send  you  by  mail  to-day  what  may  be  a  peculiar  study  of  insect  life,  a  piece  of 
fungus  growth  which  I  secured  for  the  purpose  of  painting,  thereon  a  landscape. 
While  standing  on  a  mantel  awaiting  the  convenience  of  the  artist,  the  holes  you 
will  find  in  it  appeared,  evidently  spoiling  it  for  artistic  effect.  I  noticed  about  them 
a  number  of  minute  flies  but  no  larva,  but  a  few  days  ago  I  detected  the  operation 
of  some  individual  inside.  I  have  closed  up  the  holes  and  send  it  to  some  one  better 
able  to  investigate  than  self.  I  don't  know  that  it  will  be  new  or  interesting  but 
concluded  no  serious  harm  would  be  done  by  forwarding  it  to  you. — [T.  P.  Hen- 
derson, Hulton,  Pa.,  September  3,  1890. 

Reply, — *  *  *  This  fungus  of  the  genus  Polyporu8  has  been  bored  by  one  of 
the  common  fungus  beetles  known  as  Boletotherus  bifurcm.  It  is  a  common  insect, 
but  is  seldom  noticed  except  by  those  who  are  searching  for  it.  Careful  examination 
of  the  fungus  sent  shows  three  living  beetles,  but  no  larvaj  or  pupse. — [September  4, 
1890.] 

Migration  of  Callidryas  eubule. 

I  send  you  iuclosed  a  butterfly  that  has  been  attracting  a  great  deal  of  attention 
in  this  part  of  Alabama. 

They  are  flying  over  our  country  by  millions,  from  a  northwesterly  direction  in  a 
southeasterly  course.  When  they  come  to  trees  or  houses  they  rise  gradually  and  fly 
over  them.  They  light  but  for  a  short  time  on  leaves  and  flowers  and  then  hasten 
24998— No.  7 3 
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onward.  "What  is  the  name  of  this  buttertiy  ^  What  is  the  worm  called  ?  Upon 
what  does  it  feed? — [John  M.  Davis,  Fayette  Court-House,  Alabama,  September  12, 
1890. 

Reply. — The  butterfly  which  you  send  is  known  as  CalUdryas  euhult,  and  we  are 
very  glad  to  get  your  note  upon  the  migratiou  of  this  species.  It  feeds  upon  the  dif- 
ferent plants  of  the  genus  Cassia,  the  most  common  of  which  in  your  vicinity  is,  I 
believe  C.  giraMdf/om.— [September  16,  lo90. ] 

The  Brassy  Flea  Beetle  injuring  Corn. 

Inclosed  you  will  please  find  an  envelope  in  which  are  some  insects  which  I  will  call 
the  corn  flea.  They  have  infested  the  coru  in  this  locality  pretty  generally  the  present 
season.  It  attacked  the  plant  when  not  more  than  two  blades  high,  and  has  kept  at 
work  on  it  all  the  season  up  to  the  present  time.  As  the  corn  grew  they  seemed  to 
increase  in  numbers  until  there  would  be  as  many  as  a  dozen  or  more  to  the  blade. 

It  keeps  on  the  underside  of  the  leaf  most  of  the  time  and  will  jump  if  disturbed 
in  the  least,  and  sometimes  will  jump  at  the  mere  approach  of  a  person.  From  this 
habit,  it  seems  to  have  escaped  the  notice  of  nearly  every  farmer  until  his  attention 
is  called  to  it.  I  have  asked  a  number  what  they  thought  was  the  cause  of  the 
blight  of  the  corn  blades,  and,  with  but  one  exception,  they  have  attributed  it  to  the 
dry  weather,  until  their  attentions  wei'e  called  to  the  little  pest.  I  also  inclose  a 
corn  blade  that  you  may  see  the  effect  as  it  appears.  Can  you  tell  who  the  little 
stranger  is,  and  something  of  his  history  and  habits  ?— [  J.  J.  Baldwin,  Westfield,  Ind. 
October  6,  1890. 

Reply.— The  little  insect  which  you  call  the  "  corn  flea"  is  known  to  entomologists 
as  the  Brassy  Flea  Beetle  {Chwtocnema  jmlicaria).  This  insect  is  often  observed  feed- 
ing as  you  describe  it  both  upon  coru  and  grasses,  but  its  life  history  is  not  known 
nor  has  it  ever  been  reported  in  sufficient  numbers  to  make  it  worth  while  to  look 
into  the  matter  of  remedies. — [October  10,  1890. 1 

The  Banded  Sand  Cricket. 

Having  discovered  the  "  missiug  link"  which  couuects  the  Crustacea  with  the  Or- 
thopterous  insects,  I  send  it  to  you  to-day  by  mail  in  a  tin  box.  Some  one  left  this 
insect  for  me  at  my  office,  and  as  yet  I  have  been  unable  to  say  where  it  was  cap- 
tured. It  is  safe  to  conjecture,  however,  that  it  was  found  at  Miles  City  or  vicinity 
about  September  28,  1890,  as  it  was  alive  and  in  an  open  tin  can  when  I  arrived  at 
my  office.  Never  having  seen  this  insect  before,  I  write  to  ask  what  it  is  ? — [C.  A. 
"Wiley,  Miles  City,  Montana,  September  29, 1890. 

Reply  :  The  insect  which  you  send  is  a  specimen  of  the  Banded  Sand  Cricket 
(Stenopelmaius  fasciatus).  This  insect  is  found  not  uncommonly  under  stones  and 
in  a  loose  soil  from  Idaho  to  the  Pacific  coast  aid  southward.  It  is  carnivorous, 
feeding  upon  other  insects,  and  in  the  Southwest  is  greatly  feared  by  the  Mexicans, 
who  consider  its  bite  to  be  extremely  poisonous.  This  is,  however,  unquestionably  a 
mistake,  and  probably  arises  from  the  fact  that  Arachnids  of  the  poisonous  genus 
Galeodes  somewhat  resemble  these  sand  crickets  and  are  found  in  similar  locations. 
With  regard  to  your  suggestion  that  this  species  forms  a  connecting  link  between  the 
Crustacea  and  the  Orthoptera,  I  may  state  that  it  belongs  to  the  Orthopterous  family 
Locustidw,  which  includes  the  long-horn  grasshoppers,  the  katydids,  and  the  stone 
crickets.— [October  4,  1890.] 

A  curious  Bedbug  find. 

Referring  to  page  21,  Vol.  Ill,  the  article  on  bedbugs  in  unusual  places  reminds 
me  of  a  find  made  by  myself  some  time  ago  late  in  October.  Passing  a  swamp,  I  saw 
some  cat-tails  in  the  distance,  which  I  procured  after  some  tall  wading.  What  was  my 
surprise,  after  placing  them  in  the  carriage,  to  find  the  heads  of  each  spike  crammed 
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with  bedbugs ;  leastwise  the  woman  said  they  were  such,  as  they  looked  and  smelt 
like  them.  But  the  mystery  to  me  was,  how  on  earth  did  they  get  there,  a  mile  from 
any  house,  and  in  the  midst  of  a  pond,  always  kuowu  to  be  full  to  the  banks  with 
water.  Perhaps  they  crossed  in  the  winter  on  the  ice.  At  all  events,  as  the  poet  says, 
"They  got  there  all  the  same."  [Dr.  E.  Sterling,  Cleveland,  Ohio,  September  26, 
1890. 

Eeply.  It  is  altogether  probable  that  the  bug  which  you  found  upon  the  reeds  was 
a  different  species  although  resembling  the  bedbug.  *    *    *  — [September  27,  1890.] 

The  poisonous  Spider  of  Australia. 

Mr.  G.  B.  Federli,  viticultural  expert,  writes:  "  I  made  inquiries  about  the  bites  of 
the  Lathrodectus,  aud  the  following  information  will  very  likely  be  of  some  interest  to 
you.  T.  W.  Taylor,  a  miner,  residing  at  Wooragee,  Beechworth,  was  bitten  by  the 
Lathrodectus  on  the  first  joint  of  the  first  finger.  Immediately  afterward  a  darting, 
painful  sensation,  followed  by  rapid  swelling  and  severe  pain,  were  experienced.  He 
applied  to  a  doctor,  who  amputated  the  first  joint  of  the  finger.  The  Italians,  who 
are  working  in  the  bush  at  Chiltera  and  elsewhere,  I  am  told,  in  the  case  of  bites  of 
the  Lathrodectus  or  by  the  bull-ant,  apply  at  once  soft  earth,  with  a  preference  for 
black  soil,  if  close  at  hand,  and  I  am  assured  with  successful  results." 

Mr.  C.  McPherson,  of  Sbepparton,  who  was  bitten  by  one  of  these  spiders  in  the 
foot,  says:  "At  first  it  is  just  like  the  prick  of  a  pin.  Then  for  a  time  the  pain  in- 
creases until  it  becomes  unbearable  and  excruciating.  The  time  I  was  bitten  was 
about  4  o'clock  in  the  morning.  The  spider  evidently  fell  from  the  ceiling.  I  was 
bitten  on  the  toe  aud  suffered  for  about  4  or  5  hours.  A  chemist  gave  me  a  prescrip- 
tion that  stopped  the  pain.  After  the  pain  ceased  perspiration  broke  out  right  up 
the  calf  of  the  leg. 

"I  kuow  a  man  who  was  bitten  in  a  closet  and  suftered  for  some  weeks.  He  ran 
about  like  a  mad  person.  Mrs.  Dennis,  of  Cosgrove,  was  bitten  on  the  finger,  and  a 
doctor  scarified  the  joint. 

"The  spiders  take  up  their  abode  in  deserted  houses,  sometimes  in  the  walls  or  ceil- 
ing of  unoccupied  houses.     They  fre(iuent  outhouses. 

"  I  have  known  some  cases  where  symptoms  of  the  pain  have  reoccurred  at  regular 
seasons." — [C.  O.  Montrose,  Sbepparton,  Victoria,  Australia. 

Notes  from  Mississippi. 

The  Cabbage  Pionea  (Pionea  rimosalia,  G.).— This  worm  has  been  more  numerous 
than  last  season,  and  has  been  more  destructive  as  a  garden  pest  than  any  of  the  other 
worms  named  below. 

The  Cabbage  Pliisia  (Plusia  brassicw,  R.). — Quite  abundant  in  every  garden  in  this 
locality,  doing  some  injury. 

The  Southern  Cabbage  Butterfly  {Pieris  protodice,  B.). — Not  as  injurious  as  the 
above-named  worms. 

The  Greasy  Cut-Worm  (larva  of  Agrotis  ypsUon,  R.) — More  numerous  than  last 
season  ;  very  destructive  in  all  gardens  during  April  and  May  to  young  cabbage  and 
tomato  plants. 

The  Tomato  Worm  {Sphinx  quivquemaculata). — This  worm  has  been  quite  numerous 
and  very  damaging  to  tomato  vines  and  its  fruit.  Captured  one  specimen  well  sup- 
plied with  little  cocoons  of  Apanteles  congregatus,  like  Fig.  73,  page  105,  Bulletin  Ag- 
ricultural Experiment  Station  of  Nebraska,  Volume  III,  Article  No.  2. 

The  Striped  Cucumber-Beetle  (Biahrotica  vittata). — Very  damaging  to  squash  aud 
cucumber  vines;  also  observed  feeding  upon  bush  beans. 

The  Squash-Vine  Borer  (Melittia  ceio,W.). — Very  injurious  to  squash,  cucumber, 
and  cashaw  vines. 

The  Melon  Worm  {PhakeJlura  hyalinatalis,  L.).— Very  destructive  the  past  season, 
eating  cavities  into  melons,  cucumbers,  and  cashaws ;  also  devouring  their  foliage. 
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Proconia  undata.    Found  specimens  feeding  ou  okra  during  August. 

The  Celery  Worm  (Fapilio  asterias,  C). — This  is  the  first  season  I  observed  this  cat- 
erpillar in  this  locality,  feeding  on  parsnips  and  carrots  in  large  numbers. 

The  Boll  Worm,  (Heliothis  armigera,  H.).-=- Reported  from  every  district  in  this 
county  as  the  chief  enemy  known  to  cotton  this  season  ;  its  damage  will  reduce  the 
yield  fully  two-fifths.     The  general  injury  to  the  corn  crop  is  not  as  great  as  common. 

The  Corn-root  Worm  (Diahrotica  l2-punGiata). — The  larva  of  the  same  very  destruc- 
tive to  young  corn  plants  during  April. 

The  Granulated  Cutworm  (larva  of  Agrotis  aw nexa).— Reported  from  all  parts  of 
this  county  quite  numerous  and  very  destructive  to  young  cotton  plants  during  April 
and  May. 

The  Tobacco  Worm  {Sphinx  caroHn a). —\ery  common,  as  usual. 

The  Garden  Web-worm  (^(t>-^cveo«  ?aMtoris,  G.).— Quite  numerous  on  cotton  and 
sweet-potato  vines,  injuring  the  same  to  some  extent. 

The  Spotted  Grapevine  Beetle  (Pelidnota  punctata,  F.). — This  insect  doing  some 
damage  to  grapevines,  but  are  yet  in  limited  numbers  iu  this  locality. 

The  Satellite  Sphinx. — This  insect  found  feeding  on  grapevines  during  June  aun. 
July. 

The  Grape-leaf  Folder  {Desmia  7)iaculalis).—YeTy  numerous  and  destructive  to  grape- 
vines this  past  season. 

The  Common  Yellow  Bear  (Spilosoma  virgimca). — Doing  some  injury  to  grapevines. 

The  Yellow-necked  Apple-tree  Caterpillar  {Datana  ministra)  observed  in  large 
numbers  on  apple  trees  in  this  locality. 

The  Fall  Web-worm  (Hyphantria  cmiea,  D.) — This  insect  has  been  more  numerous 
than  common,  defoliating  a  great  number  of  trees  in  this  county,  chiefly  amongst 
them  the  following :  Apple,  pear,  plum,  crab  apple,  wild  plum,  pecan,  persimmon, 
mulberry,  sweet  gum,  black  or  sour  gum,  sycamore,  sourwood,  black  locust,  shell-bark 
hickory,  and  also  observed  them  devouring  cotton  plants. 

The  White-marked  Tussock  Caterpillar  {Orgyia  leucoatigma,  S.). — Captured  several 
specimens  defoliating  apple  tiees. 

The  Green-striped  Maple- worm  {Anisoia  ruMcunda,  F.). — This  caterpillar  stripping 
the  foliage  of  maples  in  this  county  to  some  extent. 

The  Catalpa  Sphiux  {Sphinx  catalpw,  B.).— Quite  numerous  and  destructive  to  the 
foliage  of  every  tree  iu  this  locality. 

The  AmeTican  SWkwoTm  {Antherea  2}olyplienius,  L.).— This  insect  found  feeding  on 
the  foliage  of  several  forest  trees  in  this  county. 

The  Antiopa  {Eiivane8sa  antiopa,  L.).— This  caterpillar  has  been  quite  numerous  iu 
this  section  of  our  county,  feeding  chiefly  on  the  foliage  of  the  slippery-elm  tree. 

The  yellow  and  black  Swallow-tail  Butterfly  {Fapilio  turnus,  L.)— This  insect  has 
been  numerous  and  very  damaging  to  some  forest  trees. 

The  Cottonwood  Leaf- beetle  (iJMa  scripta.  F.). — Quite  numerous  and  destructive  to 
the  Cottonwood  in  this  county. 

The  Twig  Girdler  {Oncideres  cingulatus).—V&vy  common  on  hickory,  pecan,  and  per- 
simmon trees.     [Geo.  H.  Kent,  Roxie,  Miss.,  September  20,  1890. 

Carnivorous  Habits  of  Locusts. 

Is  it  common  for  the  locusts  to  be  carnivorous?  Yesterday  in  picking  off  some 
Zebra  caterpillars  from  cauliflowers  in  my  garden  I  noticed  a  common  red-legged 
grasshopper  whose  actions  arrested  my  attention.  Examining  him  I  found  he  was 
eating  an  insect.  He  was  so  occupied  he  allowed  me  to  take  him  up  in  my  hand 
when  I  saw  that  he  was  chewing  away  at  the  abdomen  of  the  striped  bug,  such  as 
eats  cucumber  vines.  Replacing  him  on  the  plant  he  completed  his  meal,  leaving 
nothing  but  the  wings.  This  was  a  surprise  to  me,  as  I  supposed  all  the  grasshoppers 
were  strictly  vegetarians.  I  have  noticed  that  the  common  fire-fly  is  carnivorous. — 
[George  L.  Clark,  Boston,  Mass.,  October  1,  1890. 
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Reply. — It  is  not  common  for  locusts  to  be  carnivorous,  but  instances  such  as  that 
which  you  mention  are  occasionally  observed  not  only  with  locusts  but  with  other 
plant-feeding  insects. — [October  2,  1H90.] 

Citheronia  injuring  Cotton. 

I  send  you  a  worm  that  has  this  year  for  the  first  time  made  its  attack  on  the  cotton 
plant.  Please  examine  him  and  tell  us  something  about  him  and  what  we  are  to 
expect  from  him  in  the  future.  He  has  destroyed  considerable  cotton  plant  in  some 
places.  He  attacks  and  eats  the  plant  much  the  same  as  the  small  cotton  worm  does, 
only  he  eats  stalk  as  well  as  leaves — [D,  C.  Scarborough,  Natchitoches,  La.,  October 
2,  1890. 

Reply. — The  caterpillar  which  yon  send  is  the  so-called  Royal-horned  Walnut 
caterpillar,  aud  is  the  larva  of  a  handsome  moth  known  as  the  Regal  Walnut 
moth  {Citheronia  7-egaUs).  This  caterpillar  has  been  recorded  as  feeding  upon  quite 
a  variety  of  trees  aud  shrubs,  among  them  walnut,  hickory,  butternut,  persimmon, 
and  sumach,  but  so  far  as  known  it  has  never  beea  recorded  as  feediug  upon  cotton. 
It  is  a  comparatively  rare  species  and  has  never  been  recorded  in  sufficient  numbers 
to  do  any  appreciable  damage.  Its  large  size  and  brilliant  coloration  render  it  easily 
seen,  and  the  few  which  will  be  found  upon  cotton  plants  may  be  killed  by  hand  with- 
out taking  any  other  precautious. — [October  6,  1890.] 

Gelechia  cerealella  in  Virginia. 

We  send  with  this  sample  of  wheat  raised  in  Virginia  near  Gunston  which  has  a 
new  kind  of  a  bug  in  it  to  us.  At  tiist  we  thought  it  was  the  black  weevil,  as  it  eats 
out  the  heart  of  the  grain,  but  as  you  see  it  produces  a  fly.  We  are  finding  it  in  a 
large  number  of  samples  ofteriug,  but  have  never  had  quantity  enough  to  tell  how  it 
will  affect  the  flour,  or  if  the  grain  will  heat  if  in  bulk  as  weevil  will  do. — [W.  H. 
Tenney  &  Sous,  Georgetown,  D.  C,  September  18,  1890. 

Reply. — The  pest  is  the  Angoumois  grain-moth  {Gelechia  cerealella).  You  will 
find  an  account  of  this  insect  in  the  annual  report  of  this  Department  for  1884,  pages 
345  to  355,  which  contains  a  digest  of  the  information  which  we  have  concerning  it. 
We  are  not  informed  as  to  whether  the  grain  will  be  more  apt  to  heat  in  bulk  if  at- 
tacked by  this  insect.  The  quality  of  the  flonr,  however,  is  unquestionably  damaged 
by  its  presence  in  numbers,  and  it  will  pay  you  to  adopt  stringent  measures  to  pre- 
vent this  insect  getting  a  fo  )thold  in  yonr  mills.  The  best  method  of  destroying  it 
will  be  to  quarantine  all  infested  grain  in  tight  bins  aud  disinfect  it  by  means  of  the 
carbon  bisulphide  treatment.  Of  this  substance  not  more  than  14^  pound  to  a  ton 
should  be  used.— [October  7,  1890.] 

Appearance  of  wheat  infested  with  Hessian  fly. 

*  *  *  In  my  report  on  Hessian  fly  I  shall  deal  with  the  eff'ect  of  larvae  on  young 
plants.  I  think  you  have  never  quite  agreed  with  me  as  to  the  appearauce  of  affected 
plants.  I  send  to-day  two  boxes,  one  of  injureil  aud  one  of  healthy  plants.  Now  I 
have  not  myself  touched  these,  bnt  Professor  Plumb  went  to  the  field  with  me,  dug 
up  what  I  told  him  to.  I  send  these,  A  being  infested  and  B  healthy  plants.  This 
is  pure  guesswork.  I  want  you  to  look  these  over  and  tell  me  the  result.  How  many 
mistakes  have  I  made?— [  F.  M.  Webster,  La  Fayette,  Ind.,  September  20,  1890. 

Reply.— Of  the  lot  A  (infested  plants)  37  were  infested  aud  1  was  healthy.  Of  the 
lot  B  (healthy  plants)  6  were  infested  and  35  healthy.  The  difference  in  the  general 
color  of  the  two  lots  is  quite  marked  but  I  strongly  suspect  that  the  common  wheat 
rust  has  something  to  do  with  this,  since  the  yellowing  of  the  less  infested  plants  is 
evidently  due  to  the  greater  abundance  of  rust  on  them  than  on  the  plants  more 
attacked  by  Hessian  fly.  *  »  *  The  stooling  or  fasciation  of  the  plants  is  just 
what  one  would  expect,  as  this  tendency  to  stooling  is  the  common  result  of  any 
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influence  which  depletes  or  checks  the  growth  of  the  plant.  An  interesting  question 
arises  in  this  connection,  namely,  whether  a  mild  attack  of  Hessian  fly  may  not  be 
an  actual  benefit,  because  I  believe  that  effective  stooling  is  a  desideratum  in  all  winter 
wheat  regions.  At  least  it  used  to  be  so  in  my  farming  days,  and  the  policy  of  sowing 
thin  rather  than  thick  was  based  upon  the  tendency  to  stool.  1  believe  that  two 
months  hence,  or  during  the  winter  season,  the  ajtpearance  of  the  plants  badly 
infested  and  those  but  little  affected  by  Hessian  fly  will  be  totally  changed ;  i.  e.  the 
badly  infested  field  will  be  much  more  yellow  in  appearance  than  the  non-infested. 
This  is  wliat  I  meant,  and  what  has  probably  led  you  to  believe  that  I  did  not  agree 
with  you  in  the  appearance  of  affected  plants.  It  will  be  very  interesting  to  have 
this  experiment  repeated,  of  Professor  Plumb's  choosing,  in  a  field  not  affected  by 
rust.  In  such  case  you  would  have  to  depend  entirely  on  the  greater  tendency  to 
stooling  of  the  infested  plants,  and  not  be  guided  very  much  by  color.  Is  this  not 
so,  or  do  you  claim  that  the  work  of  the  Hessian  fly,  in  addition  to  causing  the  stool- 
ing, also  induces  a  darker  color  of  leaf  ? — [September  24,  1890.] 

House-fly  Parasites. 

*  *  *  Inclosed  you  will  find  some  common  house  flies  which  are  infested  with 
parasites.  I  first  discovered  them  last  season  and  not  infrequently  find  a  fly  upon 
which  I  can  count  a  dozen  with  my  naked  eye,  and,  as  soon  as  the  fly  is  killed,  they 
walk  off  briskly  on  their  six  legs.  It  has  been  a  matter  of  remaik  that  flies  are 
scarce  this  year  and  can  it  be  possible  that  these  mites  are  decimating  the  pests? — 
[Miss  Sarah  Parker,  Gouverneur,  St.  Lawrence  County,  New  York,  September  22, 
1890. 

Reply. — *  *  *  The  mites  which  you  found  upon  the  common  house  fly  are  the 
young  forms  of  the  species  which  Professor  Riley  described  in  the  first  report  of  the 
United  States  Entomological  Commission  as  Tromhidium  miiscarum,  and  it  is  very 
common  in  this  country  as  well  as  in  Europe,  where  the  larval  form  was  previously 
described  as  Astoma  parasWcum  by  the  French  entomologist  Latreille.  This  six- 
legged  form  which  you  have  noticed  is  a  larval  form.  After  leaving  the  fly  it  crawls 
away  and  sheds  a  skin,  coming  out  as  a  reddish  colored  eight-legged  mite. — [Septem- 
ber 25, 1890.] 

Night  Swarming  of  Lace-vring  Plies. 

Inclosed  you  will  find  an  insect  that  has  fairly  taken  possession  of  our  little  islands. 
It  works  in  the  night,  and  at  daylight  hides  in  cracks  and  out  of  the  way  places 
where  the  sun's  rays  do  not  penetrate.  *  ^  *  [James  J.  W.  Doyles,  first  assistant 
keeper,  Cape  Flattery  Light  Station,  Washington,  Aug.  30,  1890. 

Reply  *  *  »  The  matter  proves  to  be  one  of  considerable  interest,  as  the  insect 
is  one  of  suspected  abnormal  habits.  It  is  one  of  the  lace-winged  flies  and  is  known 
as  Polystcvchotes  puncfatus.  While  the  majority  of  the  insects  of  this  family  are  air- 
breathers  in  their  larval  states,  it  has  been  suspected  that  the  larvse  of  this  creature 
are  aquatic,  but  in  all  of  them  the  larvie  are  predaceous  and  carnivorous  and  as  they 
feed  very  little  or  not  at  all  as  adults,  they  are  beneficial  rather  than  injurious  in- 
sects. If  the  supposition  concerning  this  species  is  correct,  it  should  be  breeding  in 
great  numbers  in  some  fresh-water  stream  or  pond  near  your  light,  or  possibly  a( 
some  distance,  as  they  are  strong  fliers.  It  is  a  matter  which  would  be  very  interest- 
ing to  investigate  as  they  are  present  in  such  large  numbers,  and  it  seems  that  with 
careful  watching  you  ought  to  see  the  females  lay  their  eggs.  It  ought  not  to  be 
much  trouble  to  watch  the  eggs  hatch,  and  thus  ascertain  the  habits  of  the  larva. 
The  place  of  oviposition  would  indicate  a  good  deal. 

We  should  be  very  glad  to  have  you  look  into  the  matter  a  little  and  to  report  any 
observations  which  you  may  make. — [September  11,  1890.1 
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GENERAL  NOTES. 

RECENT  PAPERS   ON  EUROPEAN   GRAPE   INSECTS. 

Our  energetic  and  enterprising  friend,  M.  V.  Vermorel,  the  lonnder 
and  owner  of  the  Viticultural  Experiment  Station  at  Villefranche, 
France,  which  we  visited  hist  year,  has  just  published  the  first  two 
numbers  (in  one  volume)  of  anew  quarterly  journal  *  devoted  to  viti- 
culture. The  volume  is  almost  entirely  taken  up  by  two  excellent  en- 
tomological papers.  The  first  is  entitled  "  Contributions  a  I'etude  du 
Gribouri,"  by  E.  Dupont,  and  gives  careful  original  observations  on  the 
oviposition  and  larval  injury  of  Adoxus  vitis,  a  Chrysomelid  beetle 
which  is  very  injurious  to  the  grape  in  Europe,  and  which  occurs  also 
in  the  boreal  portion  of  North  America.  A  colored  plate  illustrates  the 
egg  and  the  young  larva,  while  two  other  plates  illustrate  contrivances 
to  observe  the  working  of  the  larva  on  the  roots  of  living  plants.  The 
second  paper  is  a  very  complete  monograph  of  "  La  Cochyle  "  which  is 
a  Tortricid  moth  [CochyUs  amhigueUa  Hiibn.),  and  next  to  the  Phylloxera 
perhaps  the  most  important  grape  insect  in  France.  The  chapter  on 
the  various  remedial  measures  is  especially  full  and  will  be  found  of 
great  interest  to  our  own  economic  entomologists,  although  the  insect 
itself  fortunately  does  not  occur  in  North  America.  Three  well  exe- 
cuted colored  plates  illustrate  the  various  stages  of  the  Cochylis  and  the 
work  of  the  larva  on  the  blossoms  and  berries. 

CODLING  MOTH  LEGISLATION  IN  NEW  ZEALAND. 

During  the  past  two  or  three  years  there  has  been  a  great  deal  of 
talk  in  New  Zealand  with  regard  to  instituting  some  legislation  against 
the  Codling  Moth  and  several  acts  have  been  proposed  in  the  house  of 
rej^resentatives.  So  far  as  we  know,  however,  no  actual  laws  are  yet 
enforced.  In  the  Neic  Zealand  Farmer  for  August  18,  1890,  we  notice 
that  Mr.  Wight  has  published  some  very  pertinent  criticisms  on  the  pro- 
posed legislation.  He  shows  that  the  marked  differences  between  the 
Phylloxera  and  the  Codling  Moth  consists  in  that  with  the  latter  insect 
the  tree  is  not  destroyed  nor  even  injured,  and  that  there  are  many 
remedies  by  which  the  insect  may  be  killed.  With  the  Phylloxera,  there- 
fore, severe  measures  are  to  be  employed,  while  with  the  Codling  Moth 
too  severe  measures  will  lead  to  unnecessary  loss  and  to  no  ultimate 
good  results.  As  a  rule  orchardists  may  be  trusted  to  look  after  their 
orchards,  requiring  only  protection  from  their  careless  neighbors.  Mr. 
Wight  seems  to  think  that  these  latter  should  not  be  fined,  but  that 
some  working  gardener  should  be  induced  to  go  into  the  business  and 
should  be  permitted  to  spray  trees  with  Paris  green  at  a  fixed  rate.  The 
owners  of  the  trees  would  soon  find  that  the  value  of  the  apides  saved 


*  Revue  Trimestrielle  de  la  Station  Viticole  de  Villefranche  (Rhdne),  1890,  Nos.  1-2. 
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would  so  far  exceed  the  cost  of  spraying  that  no  one  would  neglect  the 
opportunity  and  very  little  compulsion  would  be  necessary.  With  im- 
provident orchardists,  and  even  with  others,  the  cost  of  the  appliances, 
the  lack  of  time  to  use  them,  the  lack  of  knowledge  as  to  actually-  what 
to  do  is  the  main  trouble.  The  proposed  inspectors  should  simply  have 
to  see  that  the  trees  were  sprayed  at  the  proper  time.  Mr.  Wight  holds 
up  to  ridicule  the  suggestion  that  heavy  fines  should  be  imposed  upon 
the  giving  away,  selling,  or  otherwise  disposing  of  diseased  apples.  He 
shows  how  impossible  it  is  to  exterminate  the  insect  and  how  univer- 
sally it  is  carried  about  in  articles  of  import.  He  has  seen  a  larva  car- 
ried over  100  miles  on  the  leg  of  a  pair  of  trousers,  and  shows  how  it  is 
sent  in  packages  of  groceries  and  in  cases  of  hardware  and  other  articles 
of  trade.  He  calls  attention  to  the  important  point  that  there  is  no 
clause  in  the  last  proposed  act  to  protect  mere  tenants  for  short  terms. 
He  shows  that  there  are  a  great  many  orchards  that  have  been  let  to 
tenants  on  short  leases  and  that  many  of  these  orchards  have  become 
badly  infested  before  the  present  occupants  were  tenants.  The  result 
of  the  last  proposed  act  then  would  be  to  place  upon  the  shoulders  of 
tenants  the  whole  expense  of  cleaning  another  man's  trees,  and  even  in 
some  cases  where  their  term  of  occupancy  would  cease  before  the  next 
crop  is  harvested.  He  mentions  one  case  where  it  would  cost  more  than 
the  trees  were  worth  to  cure  them  and  where  the  tenant  would  not  have 
have  been  in  occupation  to  receive  a  single  apple  resulting. 

FEEDING  HABITS   OF   THE  BEE   MOTH. 

A  dispute  regarding  the  feeding  habits  of  the  Bee  Moth  {Galleria 
cereana)  has  arisen  between  Messrs.  George  Balding  and  0.  G.  Barrett 
(see  Entomologists^  Montlily  Magazine,  vol.  26, 1890,  pp.  19-20,  and  157), 
the  former  believing  that  the  larva  feeds  as  freely  on  new  as  on  old  comb, 
the  latter  asserting  that  it  attacks  only  old  comb.  From  our  own  obser- 
vations we  think  there  can  be  no  doubt  that  neither  is  wholly  right  or 
wholly  wrong,  as  the  age  of  the  comb  does  not  affect  the  Galleria's  work 
so  much  as  the  strength  of  the  colony,  which  is  apt  to  be  least  vigorous 
when  the  comb  is  old. 

TINEID   MOTHS   WITH  PIERCINa  OVIPOSITOR. 

As  a  most  interesting  result  of  careful  observations,  Mr.  J.  H.  Wood 
announces  in  the  Entomologists''  Monthly  Magazine  for  June,  1890  (pp. 
148-150),  that  in  certain  species  of  the  genus  Micropteryx  and  in  other 
genera  (Mr.  Wood  only  mentions  Incurvaria  by  name)  the  female  "  lays 
her  eggs  like  a  sawfly,  within  the  substance  of  the  leaf."  The  oviposi- 
tion  in  M.  semipurpurella  was  watched  by  Mr.  Wood,  and  when  the  leaf 
was  examined  "  it  was  seen  that  a  small  incision  had  been  made  on  the 
under  side,  which  led  to  a  rather  deep  oval  chamber  or  pocket,  at  the 
bottom  of  which  the  esg  lay."  For  a  description  of  the  intricate  pierc- 
ing apparatus  the  reader  is  referred  to  Mr.  Wood's  description.     It  suf- 
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fices  to  say  here  that  the  cutting  instrument  proper  resembles  a  sur- 
geon's lancet,  the  two  edges  of  which  are  armed  with  a  saw,  and  that 
the  modification  of  the  typical  Lepidopterous  ovipositor  is  in  the  same 
lines  as  shown  by  as  in  Pronuba  and  Prodoxus.  The  sawing  or  pierc- 
ing ovipositor  is  more  common  in  Microlepidoptera  than  is  generally 
supposed. 

ALTERATIONS  IN  THE  FORM  OF  PLANTS  DUE  TO  COCCID^. 

On  this  subject  Mr.  W.  M.  Maskell  has  an  interesting  article  in  the 
November,  1890,  number  of  the  Entomologist's  Monthly  Magazine.  After 
stating  that  the  great  majority  of  Coccids  do  not  materially  alter  the 
form  of  the  plants  they  infest,  he  discusses  briefly  the  few  sptcies  that 
are  known  as  gall  makers.  The  usual  explanation  that  these  galls  are 
produced  "by  irritation  of  the  tissue  consequent  on  the  suction  of  the 
plant  juices  through  the  rostral  tubes  of  the  insect"  Mr.  Maskell  thinks 
insufficient,  for  the  reason  that,  since  all  Coccids  work  in  precisely  the 
same  way,  the  absence  of  galls  in  the  majority  of  species  is  not  ac- 
counted for.  More  space  is  devoted  to  the  "burrowing"  Coccids,  i.  e., 
those  species  which  produce  on  the  leaves  or  twigs  they  infest  shal- 
lower or  deeper  cavities,  until  we  come  to  such  species  as  are  more  or 
less  completely  buried  in  the  substance  of  the  leaf  or  the  bark.  Since 
most  of  these  burrowing  species  are  apodous,  the  legs  can  play  no  part 
in  producing  the  excavations,  nor  is  it  known  that  Coccids  secrete  any 
acrid  or  acid  fluid.  The  explanation  that  the  excavations  "  are  merely 
due  to  the  increasing  growth  of  the  insect,  which,  passively  as  it  were, 
prevents  the  growth  of  the  plant  from  filling  up  its  usual  form,"  would 
seem  to  be  most  plausible  if  the  excavations  occurred  only  on  young 
and  soft  leaves  or  twigs;  but  since  they  occur  also  on  the  harder  and 
older  leaves  of  bark,  Mr.  Maskell  is  inclined  to  admit  that  "  the  action 
of  the  Coccid  is  not  merely  one  of  passive  obstruction  but  one  of  active 
excavation."  We  should  argue  here  as  we  have  done  in  discussing  the 
same  subject  in  Aphids,  which  produce  galls  or  other  deformations  of 
plant  tissue,  that  a  poisonous  principle  must  exist,  however  difficult  to 
detect. 

INSECT   INJURY   TO   BARREL   STAVES. 

An  interesting  case  is  reported  in  the  September  number  of  the  Kew 
Bulletin,  in  which  some  barrels  which  were  shipped  to  Calcutta  from  the 
Indian  store  department  were  found  on  their  arrival  at  Calcutta  to  have 
been  spoiled,  owing  to  the  work  of  some  insect  in  the  staves.  A  question 
arose  as  to  whether  the  casks  were  unsound  when  they  were  shipped 
from  England,  or  whether  they  were  attacked  on  board  ship  on  the 
voyage  out,  and  we  can  readily  imagine  that  litigation  would  have 
arisen  had  this  been  a  private  matter  rather  than  one  of  government 
concern.  The  circumstance  was  investigated  by  Mr.  W.  F.  H.  Bland- 
ford,  lecturer  on  entomology  at  the  Indian  Civil  Engineering  College, 
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at  Cooper's  Hill,  who  ascertained  that  the  insect  procUicing-  the  damage 
was  a  Scolytid  beetle — Trypodendron  signatum—d  European  species 
that  feeds  in  oak,  birch,  beech,  and  liazel.  The  borings  of  the  beetle 
must  have  been  already  commenced  at  the  time  of  the  construction  of 
the  casks,  and  the  latter  were  unsound  when  filled  with  beer;  and  fur- 
ther, the  injury  received  by  insects  on  board  ship  has  nothing  whatever 
to  do  with  it.  In  other  words,  had  this  been  a  commercial  case,  the 
shippers  of  the  beer  would  have  been  responsible,  and  they  could  have 
recovered  from  the  makers  of  the  casks. 

COCAINE   FOR   INSECT   STINGS. 

The  city  of  Srinagar,  in  Garwal,  East  India,  swarms  with  scorpions, 
and  people  often  get  stung  by  them.  From  a  note  in  Hi\rdwicke's 
Science  Gossip  for  November,  1890,  we  learn  that  Assistant  Surgeon  H.  D. 
Tait,  of  that  city,  successfully  uses  cocaine  hydrochlorate  as  a  remedy. 
A  hypodermic  injection  at  or  near  the  wound  of  one-half  to  one  grain 
of  cocaine  in  ten  to  fifteen  drops  of  water  is  said  to  immediately  stop 
the  pain,  with  no  subsequent  inflammation. 

DERMESTES  VULPINUS  DAMAGING  WOODWORK. 

Another  instance  of  injury  to  woodwork  by  this  Dermestid  beetle 
(the  natural  history  of  which  was  given  by  us  in  the  Agricultural  Report 
for  1885,  pp.  258-264)  was  recently  brought  to  the  knowledge  of  the 
members  of  the  London  Entomological  Society  by  Mr.  W.  H.  F.  Bland- 
ford,  at  the  meeting  held  October  1,  1890.  In  this  case  the  insect 
damaged  the  roof  of  certain  soap  works  near  London,  England,  where 
it  had  no  doubt  been  introduced  with  bones  and  fat. 

BIRDS   PREYING   UPON   THE   WALNUT    CATERPILLAR. 

In  the  Journal  of  the  Columbus  Horticultural  Society,  vol.  V,  No.  3, 
September,  1890,  is  published  an  article  by  Mr,  E.  V.  Wilcox,  rt^ad  at 
the  August  meeting  of  the  Society,  upon  this  subject.  He  mentions  the 
fact  that  he  observed  tlie  Yellow-billed  and  Black-billed  Cuckoos,  the 
Ked-headed  Woodpecker  and  the  Blue  Jay  feeding  upon  the  larva  of 
Datana  angusii.  His  observ^ations  were  made  in  the  vicinity  of  Colum- 
bus and  he  noticed  that  where  the  Cuckoos  destroyed  their  thousands 
the  Blue  Jays  destroyed  their  tens  of  thousands.  He  noticed  a  flock 
of  20  or  30  of  the  latter  bird  feeding  upon  the  caterpillars.  He  also 
noticed  that  they  had  a  peculiar  habit  of  picking  the  caterpillars  from 
the  leaves  and  dropping  them  to  the  ground. 

ATTEMPTED  INTRODUCTION  OF  AN  INSECTIVOROUS  EIRD  INTO  ALGERIA. 

There  is  a  common  East  Indian  bird,  Acridotheres  tristis,  called 
"Meina','  by  the  natives  and  "Martin  triste"  by  the  French.  It  does 
not  fear  man  and  builds  under  the  roofs  of  houses.    On  account  of  its 
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very  marked  insectivorous  habits  it  was  introduced  toward  the  middle 
of  the  last  century  into  the  island  of  Mauritius  where,  protected  by  an 
efficient  law,  it  was  easily  acclimated.  To  this  bird  is  credited  thecom- 
l)lete  cessation  of  the  locust  irruptions  in  Manritius  as  well  as  the  sub- 
sequent immunity  enjoyed  there  from  various  other  insect  pests.  In 
view  of  this  experience,  efforts  have  been  made  to  introduce  this  useful 
bird  into  Algeria,  where,  in  spite  of  all  efforts  the  locust  depredations 
threaten  to  become  permanent.  In  the  Revue  des  Sciences  NatureUes 
Appliquces  (vol.  37,  No.  9,  May,  1890,  pp.  404-415),  Mr.  L.  Magaud  d'Au- 
busson  gives  an  account  of  the  attempts  undertaken  in  1867  and  1868, 
but  more  especially  of  a  third  one  undertaken  on  a  large  scale  by  order 
the  French  secretary  of  agriculture.  These  attempts  have  hith- 
erto ended  in  failure,  the  principal  reason  being  the  rigor  of  the  Alge- 
rian winter.  In  spite  of  all  possible  care,  only  a  few  of  the  birds 
survived  the  first  winter,  and  these  died  during  the  second  winter. 
Moreover,  during  these  two  years,  no  pairing  and  no  nest  building  took 
place  among  the  birds.  Mr.  d'Aubusson  strongly  advocates  a  contin- 
uation of  these  efforts  to  acclimatize  the  Meina,  or  to  substitute  for  it 
another  insectivorous  bird,  the  Pastor  roseus,  which  is  widely  distrib- 
uted in  Central  Asia  and  Southeastern  Europe.  We  hope  that  these 
efforts  will  ultimately  be  crowned  with  success,  for  it  is  possible  that  in 
their  success  there  may  be  some  practical  outcome  for  our  country, 
where,  also,  the  severity  of  the  winter  would  prevent  the  simple  intro- 
duction and  acclimatization  of  this  semi-tropical  bird. 

NOTES  ON  MISCELLANEOUS  FRUIT   INSECTS. 

The  following  insects  have  been  observed  depredating  upon  the  Straw- 
berry, they  not  having  been  previously  recorded,  so  far  as  known  to  the 
writer,  as  affecting  this  plant. 

Anomala  hinotata:  Observed  feeding  on  the  blossoms  in  May.  Pyro- 
p)iilapyramidoides:  Larvae  observed  feeding  on  the  underside  of  leaves. 
May  13.  These  larvte  were  quite  young,  but  were  fed  in  confinement 
on  strawberry  leaves,  until  nearly  full  grown.  Arctia  isaheUa:  Cater- 
pillars observed  during  September,  in  considerable  numbers,  feeding  on 
the  foliage. 

Emphytus  maculatus:  The  females  were  observed  at  La  Fayette,  ovi- 
positing in  plants,  April  18,  and  in  the  same  place  where  this  occurred, 
larva^.  were  found  on  May  20.  At  La  Porte,  Indiana,  about  70  miles  north 
of  La  Fayette,  larvte  were  found  in  the  garden  of  Hon.  H  H.  Scott,  in 
great  abundance  on  July  4. 

Eyphantria  textor :  Larva?  found  feeding  on  the  fruit  of  raspberries  at 
Franklin,  Indiana,on  June25.  PJupitheciamiserulata:  Larvjie  eating  into 
the  fruit  of  raspberry  were  repeatedh'  observed  at  La  Fayette  during 
June,  some  times  in  considerable  numbers.  (Ecanthus  niveus:  In  March 
a  quantity  of  raspberry  canes,  containing  great  numbers  of  eggs  of  this 
species,  were  collected  and  placed  in  breeding  cage.     Late  in  May,  a 
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very  limited  number  of  parasites  belougiiig  to  the  genus  Idris  were 
reared  from  these  eggs.  The  young  (Ecanthits  were  found  to  be  exceed- 
ingly fond  of  Toxoptera.  Eudryas  unto:  Dr.  Fitch,  in  his  third  report, 
gave  the  larvte  of  this  species  as  injurious  to  the  foliage  of  the  Grape, 
at  the  same  time  calling  attention  to  the  close  resemblance  between  them 
and  the  larva^  of  E.  grata.  From  the  fact  that  Dr.  Lintner  found  that 
the  larva;  of  E.  unio  fed  upon  Euphorbia  coloratum^  Mr.  Saunders,  in 
his  Insects  Injurious  to  Fruits,  first  edition,  page  261,  considers  it  doubt- 
ful if  E.  unio  was  really  a  grape  insect.  During  J  une  we  received  from 
Knox  County,  Indiana,  specimens  of  the  larva?  of  unio  which  were  at  that 
time  destroyiiig  the  foliage  of  grapes,  thus  leaving  no  doubt  as  to  the 
correctness  of  Dr.  Fitch's  statement. — F.  M.  Webster,  October  25, 1890. 

THE  CODLING  MOTH  AS  A  FRIEND. 

It  is  very  interesting  to  see  what  different  views  people  take  of  the 
same  thing,  according  to  the  effect  it  has  upon  their  own  individual  in- 
terests. Most  persons  would  have  thought  that  the  Codling  Moth  was 
to  have  been  universally  condemned  as  an  unmitigated  nuisance,  but 
this  does  not  appear  to  be  the  case.  One  evening  when  a  certain  gen- 
tleman attended  a  fruit-growers'  meeting  at  the  Thames,  in  the  Auck- 
land Province,  for  the  purpose  of  giving  a  lecture  on  the  Codling  Moth, 
he  observed  one  man  amongst  the  audience,  who,  alter  the  lecture  was 
over  and  a  general  meeting  was  being  held,  was  particularly  eloquent 
in  denouncing  the  little  insect.  He  was  a  fruit  grower  and  fruifc-seller, 
having  a  very  good  orchard,  and  a  thriving  retail  business  in  fruit. 
Next  day  when  passing  the  shop  the  lecturer  was  called  in  and  had  a 
look  at  the  apples,  which  appeared  unusually  fine  and  all  perfectly 
free  from  the  moth.  He  remarked  that  the  fruiterer  need  not  have 
been  so  bitter  against  a  pest  that  certainly  did  not  seem,  judging  from 
the  condition  of  the  fruit,  to  be  very  troublesome  in  his  orchard.  The 
retailer  said  he  would  explain  it  by-and  by,  but  they  would  have  a  glass 
of  cider  first.  The  bottle  was  produced,  "no  sooner  said  than  done," 
but  before  drinking  a  toast  was  proposed  that  astonished  the  visitor. 
"  Here's  to  the  codling  moth.  Long  may  it  live,  and  may  its  shadow 
never  grow  less  !"  "How  do  you  like  the  cider,  is  the  flavor  good?" 
"  Yes,  it  is  splendid  ;  the  flavor  is  excellent."  And  now  came  the  ex- 
planation. This  man  was  an  old,  experienced  American  fruit-grower, 
and  he  kept  his  orchard  well  sprayed  with  Paris  green  and  in  conse- 
quence of  that  and  other  precautions  lost  but  very  few  of  his  apples 
even  cheaply,  and  his  customers  preferred  giving  him  good  prices  to 
buying  other  people's  wormy  fruit  at  lower  rate.  "  Then  why  waste 
them  in  making  cider  ?"  "  Oh,  that  is  the  best  of  it.  I  buy  their  apples 
and  make  the  cider  from  them.  Have  another  glass  f  "  No,  thank 
you ;  not  now  I  know  what  is  in  it."  "  In  America,"  said  the  fruit  mer- 
chant, "  we  set  about  curing  an  evil,  but  here  they  go  to  meetings  to 
talk  about  it  and  abuse  the  Government.     What  you  advised  them  to 
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do  was  right  enough,  but  it  was  only  waste  of  time.  In  this  country 
they  have  their  '  British  growl,'  as  they  call  it,  but  they  don't  roll  up 
their  sleeves  and  go  at  it  the  way  we  do  in  America,  and  it  will  be  a 
long  time  before  any  governments  do  anything  to  help  them  to  mind 
what  it  is  fairly  their  own  business  to  attend  to.  But  it  is  all  the  bet- 
ter for  the  few  that  do. " — Orchardist  in  the  New  Zealand  Farmer. 

A  WINTER  WASH  FOR  SCALE  INSECTS. 

We  learn  from  the  Pacific  Rural  Press  of  December  13, 1890,  that  the 
horticulturalcommissionersofSutterCounty, California, are  recommend- 
ing the  following  formula  for  use  during  the  winter  months  on  all  decidu- 
ous trees  infested  with  the  San  Jos6  scale.  It  is  said  that  the  formula 
has  been  used  with  great  success  throughout  the  State : 

40  pounds  unslacked  lime. 
20  pounds  sulphur. 
15  pounds  common  stock  salt. 
Water  to  make  60  gallons. 
Boil  10  pounds  of  lime  and  the  20  pounds  of  sulphur  in  20  gallons  o^  water  for 
half  an  hour  or  more,  or  until  both  lime  and  sulphur  are  dissolved.     The  sulphur 
must  be  thoroughly  dissolved  and  mixed  with  the  lime  ;  the  mixture  will  then  be  of 
an  amber  color.     Then  slack  in  an  empty  half  barrel  40  pounds  of  lime,  with  soft 
hot  water,  using  enough  water  to  thoroughly  slacken  the  lime  and  keep  it  in  liquid 
form.     After  the  lime  is  slacked,  add  15  pounds  of  common  stock  salt,  while  the  ma- 
terial is  still  hot. 

When  the  salt  is  well  dissolved,  mix  the  two  lots  together  with  sufficient  water  to 
make  60  gallons  of  spraying  material,  which  will  then  be  a  thin  whitewash.     The 
material  should  be  strained,  after  being  thoroughly  mixed,  through  a  fine  wire  strainer. 
Apply  the  wash  milk-warm  or  warmer,  with  a  spray  pump. 

Use  either  a  New  Bean  nozzle  or  a  San  Jos^  nozzle.  If  the  latter  is  used  the  usual 
brass  disk  accompanying  it  should  be  replaced  with  a  rubber  disk  to  prevent  the 
material  clogging  the  nozzle.     Use  only  when  foliage  is  oif  the  tree. 

With  the  exception  of  the  salt  this  formula  corresponds  very  well 
with  the  ''Eureka  Insecticide"  manufactured  by  Mr.  E.  Bean,  Jackson- 
ville, Florida,  which  is  of  considerable  use  against  the  rust-mite  on  ttJe 
orange  and  the  six-spotted  mite.  It  is  by  no  means  efficacious  in  the 
same  degree  against  scale  insects. 

LADY  BIRDS  VERSUS   SCALE-INSECTS. 

Mr.  Dudley  W.  Adams,  in  the  Florida  Farmer  and  Fruit  Grower  for 
October  9, 1890,  gives  a  very  interesting  and  charmingly  written  account 
of  his  experience  in  orange  raising  at  Tangerine,  Orange  County,  Flor- 
ida, showing  that  a  native  Lady  Bird,  the  species  of  which  is  not  men 
tioned,  completely  cleared  his  trees  from  scales  as  soon  as  he  had  stopped 
applying  washes.  Mr.  Adams  was  extremely  fortunate,  and  his  expe- 
rience was  exceptional.  In  general,  the  advice  given  by  Mr.  S.  Sanders 
Neck,  in  the  issue  of  the  same  journal  for  September  11,  should  be  fol- 
lowed in  Florida.     He  says  concerning  kerosene  emulsions: 

If  they  kill  the  lady  bugs,  never  mind;  it  is  a  poorly  managed  grove  that  depends 
on  these  insects  to  destroy  scale.     Nothing  short  of  kerosene  emulsion  is  effective. 
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THE  TARNISHED  PLANT  BUG  DAMAGING  CELERY. 

We  have  not  before  called  attention  to  the  fact  that,  according  to  the 
American  Garden  for  June,  1890,  this  well-known  polyphagous  insect 
has  varied  its  diet  of  late  by  putting  celery  on  its  bill  of  fare.  An  ex- 
tensive gardener  and  fruit  grower  in  Kansas  writes  to  the  editor  that 
unless  he  cau  find  some  effective  remedy,  he  will  have  to  give  up  grow- 
ing celery.  The  bugs  appear  on  the  plants  by  the  thousands,  and  ruin 
the  leaves  by  sucking  the  sap.  Pyrethrum  and  kerosene  emulsion  are 
recommended. 

THE  DOWNY   WOODPECKER  FEEDING    ON   THE    LARVAE   OF   THE   COD- 
LING MOTH. 

That  these  birds  feed  upon  the  larvae  of  the  Codling  Moth  has  been 
known  for  many  years,  Trimble  *  having  shot  individuals  with  such 
larvie  in  their  stomachs.  The  method  of  feeding  has,  I  believe,  never 
been  described  in  print.  At  a  farmers'  institute,  held  at  Auburn,  Ind., 
Mrs.  S.  H.  Hiue,  an  elderly  lady  residing  at  Sedan,  Ind.,  presented  a 
very  interesting  paper  on  the  habits  of  woodpeckers.  In  this  pajier 
Mrs.  Hine,  who  is  a  most  careful  observer  of  birds,  stated  that  she 
had  seen  this  species  feediug  on  these  larvii?,  extracting  them  from, 
the  apple  while  the  latter  was  hanging  to  the  tree.  In  a  conversation 
with  this  lady,  following  the  presentation  of  her  paper,  she  stated 
that  she  had  observed  a  downy  woodpecker  busying  itself  about 
young  apples,  on  a  tree  in  her  yard,  and  that  she  had  watched  it  care- 
fully until  it  worked  upon  an  apple  within  her  reach,  and,  keeping  her 
eye  on  this  identical  apple,  she  approached  the  tree  and  picked  it.  She 
found  that  the  young  larva?  had  evidently  made  some  progress  into  the 
fruit,  starting  from  the  calyx,  but  that  it  had  as  clearly  been  deftly  ex- 
tracted by  the  woodpecker,  and  without  any  injury  to  the  fruit.  She 
had  also  observed  the  birds  searching  the  underside  of  the  leaves  of 
apple  trees,  and  apparently  seeking  for  something  concealed  there,  and 
which  she  thought  might  be  the  adult  moths. 

In  a  conversation  with  Judge  McBride,  of  Elkhart,  Ind.,  who  is 
also  a  careful  observer  of  birds  and  their  ways,  he  stated  that  he  had 
also  observed  downy  woodpeckers  extracting  the  worms  from  young- 
apples,  and  he  had  never  observed  that,  in  so  doing,  the  birds  ih  any 
way  injured  the  fruit.  It  seems,  then,  that  the  labors  of  this  bird  act 
not  only  as  a  preventive,  but  also  afford  actual  and  immediate  relief  to 
the  infested  fruit. — F.  M.  Webster,  December  8,  1890. 

OVIPOSITION  IN  ADOXUS  VITIS. 

This  is  a  rather  small,  blackish  or  brownish  leaf- beetle  which  occurs 
in  Europe  as  well  as  in  northern  North  America.  In  Europe  it  is  in- 
jurious to   the  Giape,  the  larva  feeding  on  the  roots  and  the   beetle 

*  A  treatise  on  tlie  insect  enemies  of  fruit  and  fruit  trees,  by  Isaac  P.  Trimble,  p. 
113,  PI.  10, 1865. 


349 

destroying  the  leaves,  whereas  in  America  it  is  only  known  to  attack 
a  wihl  plant  ("?  EpUohium).  Since  it  is  in  Europe  and  especially  in 
France  a  very  serious  pest  of  the  gra})evine,  even  more  injurious  than 
the  Grapevine  Flea  Beetle  is  with  us,  its  natural  history  has  often 
been  treated,  especially  by  the  French  entomologists,  Lich  ten  stein, 
Valery-Mayet,  Girard,  and  others.  The  mode  of  oviposition,  however, 
has  been  in  some  dispute,  some  authors  asserting  that  the  eggs  are  laid 
under  the  old  bark  near  the  ground,  others  that  they  are  deposited  on 
the  leaves.  Mr.  E.  Dupont  has  recently  investigated  the  subject  and 
finds  {Progres  Agrkole  at  Viticole,  vol.  x.  No.  37,  Sept.  15, 1S89,  pp.  516- 
578)  that  oviposition  takes  place  only  on  the  foliage,  the  young  larva? 
afterwards  entering  the  ground.  The  life  history  of  the  Adoxus  is  thus 
in  conformity  with  that  of  an  allied  species,  Chrysochus  auratus  which 
lives  with  us  on  Apocynum  androsa'mifolium.  We  have  found  the  eggs 
on  the  leaves  and  the  larvte  underground  feeding  on  the  roots.  The 
nearest  North  American  aWies  o£  Adoxiis,  viz,  the  species  of  Fidia,  also 
infest  the  grapevine,  but  their  life  histories  have  never  been  investi- 
gated. 

A   CATERPILLAR   DESCRIBED   AS    A   COCCID. 

Mr.  E.  E.  Greene  furnishes  the  following  information  {Ann.  and  Mag. 
of  Natural  History  for  December,  1890,  p.  503):  From  an  examination 
of  type* specimens  in  the  British  Museum  it  was  found  that  the  Aspidi- 
otus  bicarinatus  described  by  the  late  F.  Walker  (Catalogue  of  Homop- 
tera,  etc.,  Supplement,  p.  306)  is  in  reality  the  dried-up  larva  of  aLim- 
acodid  moth  allied  to  the  Indian  Narosa  conspersa.  This  caterpillar  with 
its  coriaceous  integument  and  two  well-marked  dorsal  ridges  has  a 
superficial  resemblance  to  a  Coccid,  but,  as  Mr.  Greene  remarks,  it  is 
difificult  to  understand  how  Walker  could  have  made  such  a  mistake. 

INJURY   OF   THE   HOP  CROP   ON   THE    PACIFIC    SLOPE   IN   1890   BY  THE 
HOP  LOUSE. 

Mr,  Aurelius  Todd  furnishes  in  Entomological  Neics  for  February, 
1891  (vol.  II,  No.  2,  p.  34),  some  interesting  statistics  on  the  hop  crop 
on  the  Pacific  slope  in  1890,  and  the  amount  of  damage  done  that  year 
by  Phorodon  humuli.  The  hop  crop  for  1890  in  the  State  of  Washing- 
ton was  estimated  at  38,000  bales,  that  of  Oregon  at  20,000  bales  ;  total, 
58,000  bales.  Estimating  200  pounds  to  each  bale,  and  each  pound 
worth  30  cents,  we  have  a  total  value  of  $3,480,000.  Mr.  Todd  esti- 
mates that  the  loss  from  the  hop  louse  amounted  to  at  least  one-fourth  of 
what  was  gathered,  or  one-fifth  of  the  entire  crop,  or  to  at  least  $870,000 
in  a  single  year.  The  depredations  were  not  evenly  distributed  over 
the  entire  hop-growing  area.  The  places  "  exposed  to  the  morning  sun 
and  sheltered  from  the  wind  by  woods,  etc.,  suffered  most,  the  upper 
river  bottoms  in  general  next,  while  some  places  were  entirely  free  from 
them." 


350 

THE   HOP   LOUSE   IN   OREGON. 

Mr.  F.  L.  Washburn,  the  entomologist  of  the  ( )regou  Experiment 
Station,  has  just  issued  a  circular  asking  for  information  regarding 
this  insect.  He  asks  of  the  growers  whether  there  are  cultivated  plums 
or  prunes  or  any  wild  plums  or  plum  seedlings  near  their  hops,  and 
also  requests  information  as  to  the  exact  distance  of  such  plants  from 
the  hop  fields.     He  prefaces  his  questions  by  the  following  remarks: 

Since  the  presence  of  the  Hop  Louse  (7'/iOJ-of/o7*  hvmvli)  in  Oregon  has  been  reported, 
careful  examinations  of  ati'ected  yards  have  been  made  and  the  results  apparently 
corroborate  the  results  of  observations  made  in  Europe  and  America  contempora- 
neously by  the  Department  at  Washington.  These  results  are  summarized  in  the 
statement  that  "the  eggs  of  the  Hoit  Louse  are  laid  in  the  autumn  on  plums  and 
prunes,  more  particularly  the  former." 

This  is  now  borne  out  by  personal  observations  in  this  State,  thousands  of  eggs 
having  been  found  on  seedling  thickets  of  plums  near  an  infested  hop  yard,  while 
cultivated  prunes  in  the  vicinity  were  not  affected. 

It  is  for  the  pnrn-^se  of  gathering  statistics  upon  this  matter,  i.  e.,  the  varieties  of 
plums  preferred,  aiu.  situation  of  plums  with  regard  to  hop  yards  that  this  circular 
is  issued,  in  order  to  record  such  facts  in  bulletin  report,  to  be  shortly  issued,  treat- 
ing of  remedies,  etc. 

It  is  hoped  and  expected  that  every  progressive  hop-grower  will  interest  himself  in 
answering  the  following  questions.     The  greatest  accuracy  in  the  replies  is  necessary. 

COLLECTIONS  OF  COLEOPTERA — A  RECENT  IMPORTANT  SALE. 

We  are  indebted  to  a  well-known  English  entomologist,  and  valued 
correspondent,  for  the  following  information,  which  will  be  of  great  in- 
terest to  all  of  our  readers  who  are  students  of  the  Coleoptera: 

An  important  collection  of  one  of  the  chief  families  of  insects  has  re- 
cently changed  owners.  Dr.  Sharp,  of  Dartford,  England,  having  ceded 
his  collection  of  Lamellicorns  to  his  friend  M.  Eene  Oberthur,  of  Rennes, 
France.  The  collection  of  beetles,  now  in  the  jiossession  of  Mr.  Ober- 
thur, is  richer  than  any  other,  and  resulting  as  it  does  from  the  amal- 
gamation of  several  important  collections,  contains  so  many  types  and 
authenticated  specimens  that  we  have  no  doubt  the  following  particu- 
lars as  to  some  parts  of  it  will  be  found  of  interest  to  savants  as  well  as 
to  those  who  are  not  aware  of  the  great  numbers  of  species  of  insects 
that  have  been  already  described,  and  which  it  is  necessary  to  accumu- 
late as  the  foundation  of  a  general  collection  of  insects  of  the  world. 

For  many  years  the  collection  of  the  late  Count  Mnizech,  of  Paris, 
was  the  most  renowned  private  accumulation  of  Coleoptera  in  the  world. 
This  collection  shortly  before  the  death  of  the  Count  passed  into  the 
possession  of  Meinheer  von  Lansberge,  governor-general  of  the  Dutch 
East  Indies,  who  added  very  largely  to  it  by  purchases  and  by  collec- 
tions formed  under  his  supervision  in  the  East  Indies  and  has  now 
recently  parted  with  it  to  M.  Oberthur. 

The  latter  gentleman  was  also  fortunate  in  obtaining  the  collection 
of  Carabidfe  of  the  late  Baron  Chaudoir,  containing  the  greater  part  of 
the  types  resulting  from  a  lifetime  of  work  in  descriptive  entomology. 
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Still  more  lately  the  magniflceut  collection  of  Coleoptera  of  Mr.  James 
Thomson  found  its  way  to  swell  the  ranks  at  Keuues.  Some  minor  por- 
tions of  this  collection  had  however  been  previously  disposed  of  to 
other  museums,  but  nearly  all  the  more  important  parts — especially  the 
Cetoniidffi,  Buprestidse,  and  Longicornia — have  gone  to  M.  Oberthur. 

Quite  recently  M.  Raflfray,  of  Singapore,  has  ceded  his  collection  of 
PaussidiB  to  the  same  gentleman,  who  now  possesses  the  richest  coUec 
tion  in  the  world  in  this  small  but  recherche  group  ;  it  comprises  110 
species.  Confining  our  attention  to  a  few  of  the  more  important  divi- 
sions of  Coleoptera  we  may  say  that  the  collection  formed  in  the  way  we 
have  mentioned  contains  about  11,000  species  of  Carabidse,  about  13,000 
species  of  Lamellicorns,  more  than  4,000  of  Buprestidaj  and  about  10,000 
of  Longicorns. 

The  department  in  which  the  collection  is  most  advanced  is  probably 
that  of  the  Lamellicorns.  It  is  made  up  of  the  collections  of  Mnizech, 
Castelnau,  Harold,  Lansberge,  Thomson,  and  Sharp,  to  say  nothing  of 
others  of  smaller  extent,  such  as  those  of  Semper  and  Thorey.  Sharp's 
collection  included  the  greater  part  of  Baron  Dejean's  original  collec- 
tion, which  in  the  earlier  years  of  descriptive  entomology  was  looked  on 
as  the  collection  of  Coleoptera  and  was  contributed  to  by  naturalists  in 
various  parts  of  the  world.  It  contained,  for  example,  many  specimens 
sent  from  North  America  to  Dejean  by  the  first  Le  Conte.  By  the  addi- 
tion of  the  numerous  types  of  more  recent  writers  contained  in  the 
collections  of  Harold,  Lansberge,  and  Thomson,  the  Oberthur  Lamelli- 
corns are  thoroughly  representative  of  the  results  of  descriptive  ento- 
mologists in  this  family  ;  indeed,  in  all  probability  this  part  of  the  col- 
lection approaches  nearer  to  perfection  than  does  any  other  existing 
collection  of  an  extensive  group  of  insects.  The  number  of  species 
may  be  said  to  be  certainly  12,000,  and  more  probably  is  nearer  13,000; 
the  subfamily  Cetoniidae  comprising  upwards  of  1,600  species,  repre- 
sented by  fully  16,000  specimens. 

DISEASES  OF  CHRYSANTHEMUMS  CAUSED  BY  INSECTS. 

Mr.  J.  G.  Jack,  in  the  September  10,  1890,  number  of  Garden  and 
Forest^  discusses  Gicadula  quadrilineata,  Lygus  Uneolaris,  Lygaeus  linea- 
tus,  Triphleps  insidiosus,  Plagiognathns  obscurus,  Phytomyza  chrysan 
thenii,  and  EHstalis  tenax  and  their  damage  to  cultivated  chrysanthe- 
mums. The  Plant  bugs  and  Leaf-hoppers,  he  thinks,  are  responsible 
for  the  trouble  known  to  gardeners  as  "  blinding "  or  "  disbudding." 
The  Phytomyza  is  the  common  Dipterous  Leaf-miner  of  the  Chrysanthe- 
mum, while  EHstalis  is  discussed  simply  in  connection  with  its  sup- 
posed influence  in  the  pollenization  of  these  plants. 
24998— i^o.  7 4 
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INSECT   WAX. 

Mr.  J.  R.  Jackson,  of  the  Kew  Gardens,  has  recently  published  an 
article  on  the  subject  of  "African  Insect  Wax,"  which  we  have  seen 
reprinted  in  the  Scientijic  American  Supplement  for  June  21,  1890, 
Mr.  Jackson  calls  attention  to  the  fact  that  insect  wax  exists  in  large 
quantities  in  South  Africa  and  is  used  among  the  natives  as  a  cement 
for  calabashes  and  among  the  Zulu  warriors  for  head  rings.  It  is 
stated  that  any  quantity  of  the  wax  is  procurable  in  Natal,  and  that 
it  would  be  quite  worth  the  while  of  some  manufacturer  to  test  it. 
The  insect  which  causes  this  wax  is  not  known,  but  it  is  doubtless 
a  Coccid.  Mr.  Jackson  suggests  that  Icerya  might  be  utilized  in  the 
manufacture  of  commercial  wax,  and  this  suggestion  may  possibly 
be  worth  something  to  the  people  at  Cape  Colony.  Just  at  present 
this  erstwhile  dreaded  pest  is  practically  not  existaut  in  California, 
New  Zealand,  or  Australia.  The  egg-sac  of  Icerya,  moreover,  is  so 
full  of  eggs  that  it  is  doubtful  whether  it  could  be  practically  used. 
Some  years  ago  we  were  able  to  secure  a  large  quantity  of  insect  wax 
from  Lachnus  longistigma  by  scraping  the  insects  from  the  trees  into  a 
sieve  and  shaking  it  until  the  wax  had  all  passed  through.  We  ob- 
tained nearly  2  pounds  with  very  little  trouble  and  handed  it  to  the 
Chemist  of  the  Department  for  examination.  The  wax  was  lost,  how- 
ever, through  some  accident  before  it  could  be  tested,  and  we  have 
never  had  the  opportunity  since  to  collect  it  on  so  large  a  scale.  Some 
of  these  Plant-lice,  however,  where  they  occur  in  numbers,  can  be 
utilized  and  a  purer  quality  of  wax  can  be  obtained  from  them  more 
easily  than  from  any  of  the  Coccids  for  the  reason  that  the  bodies  and 
eggs  of  the  latter  can  not  be  got  rid  of  with  the  same  ease. 

COCCINELLA  NOVA-ZEALANDIOA  A  SYNONYM. 

In  Bulletin  No.  21  of  the  Division  we  have  figured  this  well  known 
New  Zealand  Lady-bird,  and  Mr.  Koebele  states  upon  page  24  that  he 
found  it  at  Napier  feeding  upon  the  Cabbage  Aphis  in  large  numbers. 
Fifty-one  specimens  were  collected  and  placed  in  empty  pill  boxes,  and 
upon  arrival  in  California  21  were  still  alive  and  were  liberated. 
Apropos  of  this  figure.  Dr.  Sharp  has  written  us,  under  date  of  Decem- 
ber 24,  1890,  to  the  effect  that  it  has  enabled  him  to  decide  what  he  had 
previously  suspected  from  a  perusal  of  Mr.  Colenso's  original  descrip- 
tion of  the  species,  namely,  that  it  is  identical  with  the  common  Euro- 
pean Coccinella  undecimpunctata. 

AUSTRALIAN    FRUIT-GROWERS    AND  VINE-GROWERS  IN  CONVENTION. 

The  fruit-growers  and  vine-growers  of  New  South  Wales  held  a 
largely  attended  and  apparently  enthusiastic  conference  at  Sydney  last 
June,  the  full  report  of  which  has  just  reached  us  in  the  shape  of  a  pam- 
phlet of  some  250  pages,  published  as  Bulletin  No.  1  of  the  department  of 
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agriculture  of  New  South  Wales.  Much  was  naturally  said  on  the  sub- 
ject of  insect  pests,  the  now  cosmopolitan  Grape  Phylloxera,  Codling 
Moth,  and  Wooly  Root  Louse  of  the  Apple  leading  the  list  in  the  impor- 
tance of  their  consideration.  Very  little  that  is  new  to  students  of  econ- 
omic entomology  in  America  was  brought  out,  and  much  of  the  informa- 
tion of  the  best  informed  persons  present  seems  to  have  been  derived 
from  American  sources.  Many  practical  men  were  there  and  spoke,  but, 
as  is  so  often  the  case,  the  difficulty  of  determining  exactly  what  insect 
they  were  discussing  rendered  their  remarks  of  comparatively  slight 
value,  especially  at  this  distance.  The  so-called  fly-bug  received  some 
attention,  but  this  important  insect  is  not  yet  scientifically  determined. 
Mr.  A.  Sidney  Oliff  read  a  general  paper  on  the  subject  of  Insect  Pests 
and  Australian  Agriculture  and  a  series  of  interesting  experiments  by 
Mr.  P.  J.  Feidler  with  creosote  against  tlie  Phylloxera  was  reported. 
This  substance  is  used  in  a  pure  state  by  placing  tubular  poles  between 
the  vines  and  pouring  down  the  liquid.  It  can  be  mixed  with  water  in 
the  proportion  of  one  part  of  creosote  to  from  five  to  twenty-five  or  more 
of  water  and  applied  by  means  of  a  sprinkler.  Mr.  J.  Patterson  recom- 
mended the  use  of  starch  in  the  proportion  of  2  pounds  to  16  gallons  of 
water  for  Red  Scale.  He  stated  that  this  mixture  will  adhere  to  the 
foliage  and  fruit  and  smother  the  scale,  coming  off  in  flakes  after  a  few 
days  bringing  the  scales  with  it  and  leaving  the  leaves  and  fruit  as 
bright  and  clean  as  if  they  had  never  been  infested  with  scale  insects. 

Mr.  A.  G.  Hamilton  gave  a  long  list  of  Australian  birds  which  are  ex- 
clusively insectivorous  and  another  list  of  those  which  feed  partly  on 
small  vertebrates  but  to  a  large  extent  on  insects,  and  another  shorter 
list  of  those  which  eat  fruit  as  well  as  insects  and  are  more  or  less  harm- 
ful. A  list  of  birds  living  on  grain  and  fruit  is  summoned  up  in  the 
one  word  "  Parrots.  " 

The  horticuturists  of  Victoria  have  not  been  behind  their  confreres  in 
New  South  Wales  and  Bulletin  No.  10  of  the  department  of  agriculture 
of  Victoria,  for  September  1890  gives  an  account  of  a  conference  re- 
specting a  means  for  suppression  of  insect  pests  injurious  to  vegetation 
held  August  6,  1890.  The  discussion  of  a  bill  submitted  to  the  legis- 
lative council  to  prevent  the  introduction  and  to  provide  for  the  de- 
struction of  certain  insects  which  injuriously  affect  vegetation,  and  for 
other  purposes  was  the  principal  order  of  business.  The  insects  speci- 
fically mentioned  in  the  interpretation  of  the  bill  are  the  Codling 
Moth,  the  Round  Orange  Scale  {Aspidiotns  aurantii).  the  Hessian  Fly, 
the  Migrating  Locust  (designated  as  (Edipoda  musica)  and  the  Colorado 
Potato  Beetle. 

A  NEW  PHYLLOXERA   STATION   IN  BRAZIL. 

Dr.  John  C.  Branner,  State  Geologist  of  Arkansas,  has  kindly  sent 
us  a  note  to  the  effect  that  his  copy  of  the  Eevista  de  Ungenharia  (Rio 
de  Janeiro,  Brazil),  received  November  14, 1890,  states  that  it  has  been 
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ordered  that  4,000  milreis  (about  $2,000)  be  advanced  to  Jos6  Watzl  to 
defray  expenses  of  organizing  the  Phylloxera  Station  which  the  secre- 
tary of  agriculture  has  ordered  established  at  Fazenda  Grande.  The 
amount  is  small,  but  it  is  a  beginning  in  the  right  direction,  and  is  the 
first  step  which  the  Brazilian  Government  has  taken  regarding  the 
investigation  of  injurious  insects  since  many  years. 

WINTER  PROTECTION  FOR  THE  VEDALIA. 

The  last  report  of  the  California  State  Board  of  Horticulture  contains 
an  illustration  of  two  glass  houses  erected  by  the  board  for  the  pur- 
pose of  insuring  the  hibernation  of  the  Vedalia  in  numbers,  as  during 
the  winter  of  1889-'90,  the  wet  weather  almost  exterminated  them. 
The  houses  are  16  feet  in  diameter  by  18  feet  high.  Every  jmrt  is  care- 
fully fitted  and  ventilation  is  secured  by  wire  netting.-  They  are  octag- 
onal in  shape  and  so  designed  that  they  present  as  much  surface  to 
the  sun  as  possible.  They  are  placed  at  San  Gabriel  in  the  orchard  of 
Col.  J.  R.  Dobbin. 

OBITUARY. 

It  is  with  a  sense  of  personal  loss  that  we  record  the  death  of  Frazer 
S.  Crawford,  of  Adelaide,  South  Australia.  He  has  been  a  constant 
correspondent  since  1885  and  showed  deep  interest  in  agricultural  mat- 
ters and  particularly  in  applied  entomology  and  mycology.  He  was 
connected  with  the  surveyor-general's  office  in  Adelaide  as  a  lithograper 
and  had  a  considerable  aptitude  for  illustrating  insects.  He  had  etched 
a  number  of  plates  (principally  scale  insects)  and  distributed  them 
among  his  correspondents.  Although  more  or  less  of  an  invalid  for  a 
number  of  years  past  his  energy  was  surprising  and  his  name  has  be- 
come known  through  his  correspondence  and  his  published  papers  in 
many  parts  of  the  world.  For  a  few  years  past  he  conducted  a  depart- 
ment of  the  Garden  and  Field,  a  sound  agricultural  journal  published 
in  Adelaide,  and  his  views  were  always  read  from  month  to  month  with 
great  interest.  Americans  have  good  reason  to  cherish  memory  of  him 
for  the  part  he  took  in  the  introduction  of  the  Australian  enemies  of 
Icerya,  the  results  of  which  have  proved  such  a  boon  to  California 
fruit-growers.  It  was  chiefly  through  correspondence  with  him  that  we 
became  convinced  of  the  advisability  of  the  mission,  and  both  of  our 
agents,  Mr.  Koebele  and  Mr.  Webster,  on  the  occasion  of  their  visit  to 
Australia,  were  received  by  him  with  the  utmost  kindness  and  hospi- 
tality, and  he  seriously  inconvenienced  himself  to  make  their  mission  a 
success.  Mr.  Crawford  showed  in  his  writings  that  large  experience 
and  those  qualities  of  care  and  caution  which  are  essential  in  scientific 
work.     His  death  is  a  distinct  loss  to  Australian  applied  science. 

IMPORTED   PARASITES   OF   THE   HESSIAN   FLY. 

We  have  just  received  from  Mr.  Fred.  Enock,  of  London,  a  supply 
of  Hessian  Fly  puparia  parasitized  by  Semiotellus.  We  hope  to  accli- 
matize this  parasite  in  this  country,  and  in  order  to  do  so  successfully 
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would  like  to  hear  from  auy  of  the  station  entomologists  who  are 
advantageously  situated  and  who  would  be  willing  to  take  charge  of 
a  few  of  these  puparia,  with  the  idea  of  liberating  the  adults  in  wheat 
fields  which  are  badly  infested  with  the  Hessian  Fly. 

THE  AUSTRALIAN   "FLY-BUG." 

On  page  381  of  Volume  II,  and  page  30  of  the  current  volume  we 
have  mentioned  the  damage  done  by  an  insect  which  is  popularly 
known  by  the  name  of  "  fly-bug,"  in  different  parts  of  Australia.  This 
insect  seems  to  have  made  its  appearance  as  a  marked  pest  in  1889, 
although  Mr.  Tepper  writes  us  that  he  has  known  it  to  occur  in  great 
numbers  in  wheat  fields  in  Australia  since  1853.  In  1889  and  1890  it 
seriously  damaged  the  vineyards,  orchards,  and  gardens  of  Kew  South 
Wales.  It  attacks  particularly  the  fruit-stems  of  the  Grape,  Plum,  and 
the  Apple,  causing  the  fruit  to  dry  up  instead  of  ripening.  It  is,  in 
fact,  practically  omnivorous,  causing  great  injury  to  all  common  fruits, 
cereals,  and  vegetables.  We  suspected  from  accounts  and  figures  that 
this  insect  was  the  False  Chinch-bug  of  this  country,  {Nysius  angusta- 
tus),  and  wrote  Mr.  Fraser  S.  Crawford  last  fall  to  the  following  effect : 

I  am  particularly  interested,  in  the  insect  which  you  call  the  "fly-bug,"  and 
which  Mr.  Tepper  places  in  the  genus  Pachymerus.  Your  figure  very  much  resembles 
our  American  Nysius  angustatus,  and  on  the  supposition  that  it  is  this  insect  accident- 
ally imported  into  your  country  from  the  United  States,  I  am  desirous  of  seeing  speci- 
mens.    Can  you  not  send  me  some?     I  did  not  receive  it  from  Koebele. 

Mr.  Crawford's  sending  as  well  as  a  subsequent  one  from  Mr.  Tepper 
were,  unfortunately,  lost  in  the  mail.  In  the  letter  accompanying  the 
lost  specimens  Mr.  Crawford  wrote  that  the  insect  was  considered  by 
Mr.  Tepper  and  himself  to  be  one  of  the  Lygaeid(e,  but  that  Mr.  Skuse 
thought  it  a  Capsid.  Mr.  Skuse,  in  fact,  determined  it,  as  we  have 
shown  upon  page  30  of  the  present  volume,  as  a  species  of  Phytocoris. 
Later  Mr.  Crawford  sent  two  specimens  from  which  we  are  able  to  de- 
termine unhesitatingly  that  our  surmise  is  correct  as  to  the  genus  and 
that  the  insect  is  very  close  indeed  to  our  Nysius  angustatus,  which  feeds 
on  a  variety  of  plants  in  this  country,  (principally  on  Gruciferce)  and 
has  been  reported  from  California  on  Grape. 

In  the  meantime,  in  the  March  number  of  the  Entomologists'  Monthly 
Magazine^  Dr.  E.  Bergroth  has  an  interesting  article  referring  to  the 
accounts  of  this  insect's  injuries  in  Australia  and  describing  it  as  Nysius 
vinitor,  n.  sp.  He  does  this  after  having,  as  he  states,  compared  it  with 
the  descriptions  of  all  hitherto  described  species  of  Nysius.  A  careful 
comparison  of  the  two  rather  poor  specimens  from  Australia  with  Amer- 
ican specimens,  in  the  light  of  Bergroth's  description,  would  indicate 
that  vinitor  differs  from  angustatus  in  being  somewhat  narrower,  in  the 
absence  of  pubescence  above,  the  more  slender  and  longer  basal  joint 
of  hind  tarsi,  and  the  shorter,  more  bulbous  basal  joint  of  antennae. 
It  IS  also  a  darker  species.    But  what  we  stated  in  our  description  (as 
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destructor)  of  angustatus,  (Fifth  Report  Insects  of  Missouri,  p.  113,) 
viz,  that  "the  species  is  so  variable  that  it  is  difficult  to  see  wherein 
some  of  the  specimens  differ  from  the  European  thymi  or  from  angusta- 
tus Uhler"  will  probably  hold  true. 


THE  ENTOMOLOGICAL  SOCIETY  OF  WASHINGTON. 

December  4,  1890.— The  corresponding  secretary  read  a  paper  by  Mr.  P.  R.  Uhler, 
entitled  "Observations  on  some  remarkable  forms  of  Capsidae,"  in  which  were  de- 
scribed two  new  genera,  Heidemannia  and  Peritropius,  represented  by  one  species 
each,  viz,  H.  cixiiformis  and  P.  saldceformis.  The  paper  also  contained  a  note  on  the 
recent  discovery  by  Mr.  Heidemaun  in  the  District  of  one  of  Say's  long-lost  species, 
Cylapus  tenuicornis. 

Mr.  Howard  read  a  paper  on  the  "Parasites  of  the  Hemerobiinse,"  in  which  he 
spoke  of  the  known  Hymenopterous  parasites  and  added  the  Encyrtid  genus  laodromtia 
as  the  only  known  primary  parasite  in  the  conntry,  with  the  single  exception  of  the 
egg-parasite  mentioned  by  him  on  page  10,  vol.  1  of  the  society's  proceedings. 

Mr.  Marlatt  presented  a  note,  in  which  he  proposed  the  specific  name  unicolor  for 
a  species  of  Monoctenus,  the  larva  of  which  feeds  on  the  red  cedar.  This  saw-fly  had 
been  described  by  him  as  M.  juniperi  (see  Trans.  Kans.  Acad,  of  Sci.,  vol.  X,  p.  82), 
which  name  was  preoccupied  by  a  European  species  of  the  genus. 

Mr.  Banks  read  a  paper  on  Thalamia  parietalis  Hentz,  a  spider  which  he  had  taken 
in  Texas  and  which  had  been  lost  since  Hentz's  time.  In  studying  this  species  in 
connection  with  the  Pholcidre,  Scytodida?,  Filistatidte,  Urocteidte,  Enyoidte,  and 
HersilidfB,  he  reached  the  conclusion  that  these  spiders  are  closely  related  and  ought 
to  be  included  in  one  group  of  family  importance,  for  which  he  proposes  Dug^s' 
name  Micrognathes  changed  to  Micrognathidie. 

Mr.  Townsend  read  some  notes  on  Tachiuida?  sens,  lat.,  synonymical  and  critical, 
with  particular  reference  to  the  confusion  of  the  sexes  by  early  describers.  A  num- 
ber of  species  were  noticed  and  several  new  ones  were  described. 

Professor  Eiley  read  and  commented  on  letters  from  Mr.  William  H.  Ashmead,  now 
studying  in  Berlin,  and  Mr.  S.  S.  Rathvon,  of  Lancaster,  Pa.  He  then  read  a  note  on 
an  exotic  roach  (Panchlora  viridis),  which  he  had  recently  received  from  Dr.  C.  F.  Giss- 
ler,  of  Brooklyn,  N.  Y.  The  remarkable  feature  was  that  the  roach  was  certainly 
viviparous,  a  habit  believed  not  to  have  been  hitherto  recorded  of  any  species  of 
the  family  Blattidte.  Figures  of  the  parent  roach  and  of  its  young  greatly  enlarged 
were  shown.  Professor  Riley  gave  an  account  also  of  his  additional  study  of  Platy- 
psyllus,  in  which  he  mentioned  the  discovery  of  a  large  number  of  insects  (and  some 
mites  and  myriapods)  which  are  associated  with  the  beaver  either  accidentally  or  as 
parasites  or  guests.  He  also  called  attention  to  the  curious  larvie  exhibited  by 
C.  J.  Gahan  at  the  October  1,  1890,  meeting  of  the  London  Entomological  Society. 
Professor  Riley  thought  from  the  short  description  that  they  must  belong  to  the 
Blepharoceridce.  He  also  referred  to  the  undetermined  larva  described  by  Mrs.  Julia 
P.  Ballard  in  the  October  number  of  Entomological  News,  p.  124,  and  said  that  it  was 
without  doubt  the  larva  of  Citheronia  sepulchralis  G.  &  R.  He  then  called  attention 
to  an  interesting  paper  read  by  Professor  Forbes  at  the  recent  meeting  of  the  Associa- 
tion of  Economic  Entomologists,  relating  to  the  periods  of  transformation  and  to  the 
specific  characters  of  Lachnostema  larvae.  These  matters  were  discussed  at  consid- 
erable length  by  Professor  Riley,  and  two  new  parasites  of  Lachnosterna  were 
added  to  those  hitherto  known. 

Mr.  Schwarz  presented  a  note  "On  the  feeding  habits  of  Empidae,"  in  which  he 
described  the  habits  in  this  regard  of  a  species  of  the  genus  Syneches,  which  was  very 
abundant  in  the  mountains  at  Fort  Pendleton,  Maryland,  during  the  first  part  of 
July.    Their  vertical  position  in  flight  and  peculiar  method  of  holding  their  prey 
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and  of  hanging  by  one  fore-leg  while  devouring  it  were  described.  He  also  dis- 
cussed the  recent  publication  by  Ed.  Fleutiauxand  A.  Sall6,  on  the  Coleoptera  from 
the  Island  of  Gaudeloupe,  West  Indies,  Ann.  Soc.  Ent.  de  France,  1889  (1890).  The 
relation  of  the  species  enumerated  to  the  fauna  of  the  United  States  was  particularly 
dwelt  upon. 

Januarys,  1891. — The  annual  meeting  of  the  society  was  held  at  the  residence  of 
Prof.  C.  V.  Riley,  and  the  officers  for  the  past  year  were  re-elected,  as  follows  : 

President,  George  Marx ;  vice-presidents,  C.  V.  Riley  and  L.  O.  Howard ;  corre- 
sponding secretary,  C.  H.  Tyler  Townsend ;  recording  secretary,  C.  L.  Marlatt ; 
treasurer,  B.  P.  Mann ;  executive  committee,  E.  A.  Schwarz,  Otto  Heidemann,  W.  H. 
Fox.  The  president,  Dr.  Marx,  delivered  an  address  on  ''The  spiders  of  the  District 
of  Columbia,"  in  which  he  discussed  at  length  the  value  of  local  lists  as  a  means  of 
forming  a  comprehensive  knowledge  of  the  fauna  of  a  country.  He  referred  to  the 
somewhat  scanty  literature  in  this  country  of  this  nature  as  compared  with  that  of 
Europe,  giving  also  a  bibliography  of  the  more  important  writings  on  Araneje  of  both 
this  country  and  Europe,  and  concluded  with  a  list  of  the  spiders  found  to  occur  in 
the  District. 

The  address  was  discussed  by  Messrs.  Riley,  Fernow,  Marx,  Schwarz,  Smith,  Dodge, 
Banks,  and  others. 

February  5,  1891. — Mr.  Schwarz  called  attention  to  certain  Micro-Lepidoptera  which 
breed  in  the  irnit  of  Solanum  carolinenae,  stating  that  he  had  bred  Gelechia  heneficentella 
and  referred  to  the  fact  that  no  similar  insects  were  known  to  breed  in  the  fruit  of 
the  cultivated  potato. 

Dr.  Marx  spoke  of  the  spiders  of  the  genus  Pholcus  of  which  nine  species  occur  in 
this  country  as  against  one  or  two  found  in  Europe.  He  exhibited  specimens  of  the 
American  species. 

Mr.  Schwarz  exhibited  specimens  of  Casnonia  ludoviciana,  found  this  winter  in  great 
abundance  near  Washington,  D.  C,  and  remarked  on  the  distribution  and  habits  of 
this  insect.  • 

Professor  Riley  laid  before  the  society  an  interesting  card  which  he  had  recently 
received  from  Mr.  McLachlan  referring  to  the  Blepharocerid  larvaj  mentioned  at  the 
previous  meeting  of  the  society.  Mr.  McLachlan  fully  confirmed  Professor  Riley's 
reference  of  the  larvae  in  question. 

Mr.  Townsend  read  a  paper  on  a  remarkable  new  Hippoboscid  received  from  Dr. 
Alfredo  Duges,  Guanajuato,  Mexico,  which  had  been  taken  on  a  bat.  It  was  de- 
scribed as  Trichoiius  n.  gen.  dugesii  n.  sp. 

Mr.  Townsend  also  presented  a  paper  on  a  Muscid,  bred  from  swine  dung,  which 
he  described  in  its  larval  and  imago  states  as  Cleigasira  suisterci  n.  sp.  This  case  of 
breeding  had  shown  a  larval  hibernation,  and  Mr.  Townsend  expressed  the  belief 
that  in  more  northern  latitudes  most  Coprophagus  Diptera  ( HmnatoMa  Lucilia,  etc.), 
winter  equally  as  larvae  or  pupte,  and  only  exceptionally  as  perfect  flies. 

These  papers  were  discussed  by  Messrs.  Riley,  Fox,  Banks,  Schwarz,  Marlatt,  and 
Townsend.  Mr.  Schwarz  presented  for  publication  descriptions  of  two  North  Amer- 
ican species  of  the  Cuculionid  genus  Phyiohiua  and  one  of  them  he  considered  to  be 
identical  with  the  European  FhytoUus  velatus.  The  other  is  described  under  the 
name  of  Ph.  griseomicans.  Mr.  Schwarz  also  spoke  of  the  difficulty  in  recognizing 
from  the  descriptions  the  North  American  species  of  Pityophthorus  and  pointed  out 
that  only  secondary  sexual  characters  seemed  to  offer  a  satisfactory  criterion  for  the 
separation  of  many  closely  allied  species.  The  Pityophthorus  so  common  under  bark 
of  Liquidambar  is  not  P.annectens,  as  formerly  assumed  by  him,  but  is  identical  with 
the  species  occurring  under  bark  of  Sumach  and  which  is  named  in  collections  P. 
consimilis. 

C.  L.  Marlatt, 

Recording  Secretary. 
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SPECIAL  NOTES. 

Economic  Entomology  in  Canada.— The  reports  of  the  officials  of  the 
Experiment  Farms  of  Canada  for  1890,  have  just  reached  us  in  the  form 
of  a  compact  document  of  some  300  pages.  Mr.  James  Fletcher,  as  En- 
tomologist and  Botanist,  covers  pages  154  to  188.  The  insects  treated 
are  the  American  Frit  Fly  (Oscinis  variabilis),  the  Cabbage  Maggot,  the 
Cabbage  Plutella,  the  Mediterranean  Flour  Moth,  the  Pea  Weevil,  the 
Strawberry  Weevil  {Anthonomus  musculus)  and  the  Vancouver  Island 
Oak-looper  {Ellopia  somniaria).  All  of  the  articles  are  treated  from  an 
original  standpoint,  and  include  the  results  of  original  experimental 
work.  He  shows  the  differences  in  the  effects  of  the  attack  of  the  Frit 
Fly,  the  American  Meromyza,  and  the  Hessian  Fly,  differentiating  care- 
fully between  the  three  species  in  all  stages.  A  new  remedy  for  the 
Cabbage  Maggot  has  been  carefully  tried  and  might  answer  on  a  small 
scale.  It  consists  in  watering  the  cabbages  with  a  decoction  of  2 
ounces  of  white  hellebore  in  3  gallons  of  water,  a  half  teacupful  being 
syringed  forcibly  arouml  the  roots  of  each  plant  after  the  surface  of 
the  soil  has  been  removed  by  the  hand.  The  liquid  seems  to  act  by 
contact.  Kerosene  emulsion  is,  after  experiment  with  a  number  of  sub- 
stances, unhesitatingly  recommended  for  the  Cabbage  Plutella.  It  is 
stated  that  Canadian  seedsmen  use  bisulphide  of  carbon  as  a  remedy 
for  the  Pea  Weevil  very  extensively. 

The  statement  is  made  that  nearly  every  large  grower  has  a  build- 
ing for  the  purpose,  made  perfectly  tight  with  tin  or  cement.  The 
building  is  filled  with  bags,  and  a  pan  10  feet  across  and  4  inches  deep 
is  hung  up  close  to  the  ceiling.  It  is  then  filled  with  the  bisulphide, 
the  doors  are  tightly  closed,  and  the  building  left  for  forty-eight  hours. 
The  remedy  is  effectual  when  tried  in  warm  weather.  Exactly  what 
Canadians  understand  by  the  expression  "  warm  weather  "  is  then  ex- 
plained by  the  remark  :  "  It  does  not  work  well  when  colder  than  10 
degrees  above  zero!"  Against  the  Strawberry  Weevil  {Antlionomus 
muscuhis)  Mr.  Fletcher  suggests  covering  the  beds,  after  the  flower 
buds  are  formed,  with  old  newspapers,  held  down  at  the  edges  with  a 
few  handfuls  of  earth,  or  with  strips  of  cheese-cloth  or  musliu,  to  be  put 
on  at  the  first  appearance  of  the  beetles  and  kept  on  until  the  flower  has 
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expanded.  This,  it  seems  to  us,  would  be  of  little  advantage  in  wet 
weatlier.  The  article  on  the  Vancouver  Island  Oak-looper  possesses 
much  interest  on  account  of  its  novelty.  This  insect  defoliates  the 
oaks  in  the  vicinity  of  Victoria  every  3  or  4  years.  The  larvje  are  most 
abundant  about  the  middle  of  August,  pupate  the  latter  part  of  this 
month,  and  emerge  as  moths  from  the  20th  of  September  on  into  Oc- 
tober. We  quote  from  the  account  given  by  Mr.  W.  H.  Danby,  a  cor- 
respondent of  Mr.  Fletcher's  (page  176) : 

On  20th  September  the  moths  were  emerging  in  every  direction,  and  crawling  up 
^the  trees  to  find  a  favorable  spot  to  expand  their  wings.  I  now  counted  one  hundred 
and  twenty-seven,  and  this  was  the  beginning  of  one  of  the  most  wonderful  entomo 
logical  sights  I  have  ever  seen.  By  5th  October  the  moths  were  in  myriads,  the  tree; 
being  literally  covered,  not  only  on  the  trunks,  but  on  every  limb  and  branch  as  fai 
as  the  eye  could  discern,  so  close  together  that  the  wings  overlapped.  On  shaking  a 
branch  they  would  fly  off  in  such  numbers  that  you  could  positively  hear  them  fly. 
When  the  moths  first  appeared  the  males  averaged  90  per  cent  of  the  whole,  but  on 
24th  October  the  females  bore  the  same  proportion  to  the  whole.  About  this  time 
heavy  fogs  set  in,  and  the  ground  around  was  strewn  with  dead  bodies. 

The  insect  hibernates  in  the  egg  state,  and  is  destroyed  by  three  para- 
sites :  Ichneumon  cestus,  Pimpla,  n.  sp.,  and  a  Tachina.  The  eggs  should 
be  sprayed  in  winter  with  kerosene  emulsion,  and  the  caterpillars  may 
be  killed  by  the  arsenical  mixtures. 

We  are  pleased  to  notice  that  this  year  the  report  is  printed  on  bet- 
ter paper  than  the  previous  reports. 


The  Mouth-parts  of  Diptera.* — lu  his  recently  published  (November, 
1890),  paper  on  this  subject,  Professor  Smith  criticises  the  hitherto 
accepted  homologies  of  the  dipterous  mouth -parts,  and  concludes  that 
the  accepted  terminology  of  these  parts  should  be  radically  modified. 
He  has  examined  a  large  number  of  forms  representing  the  main  fam- 
ilies of  the  Diptera,  and  claims  that  he  shows  that  the  mandible  of  pre- 
vious authors  is  in  reality  the  maxillary  palpifer  (or  perhaps  the  stipes, 
he  is  not  certain  which) ;  that  the  so-called  labium  is  really  a  modifica- 
tion of  the  galea,  while  the  so-called  maxillse  are,  in  point  of  fact,  the 
laciniae,  and  the  epipharynx  and  hypopharynx  are  ligula  and  para- 
glosste.  He  has  also  indicated  what  he  believes  to  be  the  mentum  and 
the  labial  palpi,  and  he  has  found  the  true  mandibles  only  in  Simulium. 

Conclusions  of  so  radical  a  character  should  be  accepted  or  rejected 
only  after  the  most  careful  review  of  the  entire  ground,  and  cautious 
and  critical  study  of  the  types  examined  by  Professor  Smith,  as  well  as 
of  forms  of  other  groups.  His  work  will  doubtless  cause  a  reexamina- 
tion of  the  whole  question. 

Professor  Smith  has  put  forth  his  paper  in  a  sensible,  straightforward 
way,  has  illustrated  all  of  his  important  dissections,  has  deposited  his 
slides  in  the  National  Museum,  and  thus  invites  investigation. 

•  A  contribution  toward  a  knowledge  of  the  mouth-parts  of  the  Diptera.  By  Prof. 
John  B.  Smith,  Author's  Extra  from  Trans.  Am.  Ent.  Soc,  XVII,  319-339. 
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We  would  call  his  attention  to  the  fact  that  the  mere  showing  of  the 
original  paired  character  of  the  organ  previously  known  as  the  labium 
is  by  no  means  an  argument  in  favor  of  its  galear  homology,  as  would 
be  inferred  from  his  statement  on  page  338,  since  the  labium  is  in  reality 
typically  a  paired  organ.  The  author  refers  in  the  foot-note  upon  page 
324  to  our  figure  of  the  head  of  Simulium  in  the  report  for  1886  as  very 
accurate  and  as  showing  the  mandibles  properly.  "  But,"  he  adds,  "  the 
meaning  of  the  structure  was  not  recognized  by  either  author  or  artist." 
This  last  is  a  pure  assumption,  and  the  stricture  is  not  justified  because 
the  article  accompanying  the  figure  was  purely  economic  and  specific, 
and  in  no  way  raised  or  discussed  the  question  of  oral  homologies.  We 
might,  with  just  as  much  relevance,  follow  a  reference  to  his  figure  of 
Aphidius,  on  page  10  of  his  Bulletin  No.  72,  with  the  assertion  that 
Professor  Smith  does  not  understand  the  homologies  of  the  thoracic 
sclerites. 


Insecticide  Experiments  in  New  Jersey.'— In  this  34-page  bulletin  Pro- 
fessor Smith  has  recorded  his  experience  with  different  insecticides  dur- 
ing the  year  1890.  Such  records  of  actual  experience  are  always  inter- 
esting and  frequently  of  great  value,  even  when  the  results  are  negative 
in  their  character.  The  author  devotes  some  space  to  generalizations 
and  accounts  of  the  best  machinery,  and  then  considers  the  following 
insecticides :  Arsenites,  potash  salts,  tobacco,  naphthaline,  fish-oil  soaps, 
kerosene  emulsion,  Paris  green,  lime,  white  hellebore,  tar  water,  gas 
tar,  carbonate  of  lime.  Eureka  insecticide,  and  sludge-oil  soap.  He 
recommends  a  combination  of  London  purple  with  Bordeaux  mixture 
where  both  fungicide  and  insecticide  effects  are  wanted  and  states  that 
the  lime  in  the  Bordeaux  mixture  is  sufiflcient  to  neutralize  any  burning- 
effect  of  the  purple.  (Compare  with  this  Mr.  Maynard's  results  below.) 
He  recommends  the  use  of  potash  salts,  preferably  kainit,  against  Cut- 
worms and  Wire-worms  in  corn. 

The  tobacco  experiments  were  effectual  against  Flea- beetles  and  Eose 
Aphides.  The  tobacco  preparation  known  as  X.  O.  Dust  killed  Leaf- 
beetle  larvfe  and  Cabbage  Worms.  It  does  not  affect  hairy  larvae  or 
hard-shelled  insects.  The  addition  of  enough  carbolic  acid  to  moisten 
and  discolor  tobacco  powders  increases  their  efficiency  50  per  cent. 
Under  this  head  the  entirely  erroneous  statement  is  made  that  X.  O. 
Dust  has  been  said  by  Mr.  Howard  to  be  a  specific  for  the  Potato  Flea- 
beetle.  Mr.  Howard  has  never  made  this  statement,  nor  has  he  exper- 
imented with  this  substance  upon  this  insect.  Fish-oil  soap  solutions 
were  found  very  efficacious  against  Plant-lice  whenever  these  could  be 
reached.  The  difficulty  was  one  of  application  simply.  Kerosene 
emulsion,  made  according  to  the  Hubbard  formula,  killed  the  Cottony 

*  Insecticides  and  how  to  apply  them.  Experiment  Record  for  1890,  by  John  B. 
Smith.     New  Jersey  Agricnltural  Experiment  Station,  Bulletin  75,  November  7,  1890. 
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Maple-scale  whea  diluted  12  times.  It  was  also  efficacious  against  the 
Cabbage  Maggot.  Eureka  insecticide  was  found  to  be  a  specific  against 
the  Red  Spider,  but  was  unsuccessful  against  everything  else.  Sludge- 
oil  soap,  manufactured  by  the  Columbia  Chemical  Works,  Brooklyn, 
killed  the  Rose  Chafer,  the  Striped  Cucumber-beetle,  and  the  Elm  Leaf- 
beetle. 


The  Screw-worm  again.— We  have  uot  yet  noticed  the  bulletin  from  the 
Texas  Agricultural  Experiment  Station  upon  the  subject  of  this  cattle 
pest,  prepared  by  Dr.  M.  Francis.  Dr.  Francis  goes  carefully  over  the 
ground  recently  treated  by  Professor  Morgan,  of  the  Louisiana  Station, 
and  gives  a  very  good  summary  of  the  habits  of  this  insect,  illustrated 
by  very  fair  figures.  Dr.  Francis's  observations  lead  him  to  believe 
that  the  egg  may  hatch  within  24  hours  after  oviposition,  and  that  the 
larvfe  require  about  a  week  for  full  growth,  while  the  pupa  state  occu- 
pies froin  9  to  12  days.  There  is  great  confusion  of  generations,  and 
while  the  larvte  are  developing  in  the  wounds  other  flies  are  continually 
laying  fresh  eggs  in  the  same  spot,  thus  keeping  up  a  constant  progressive 
irritation  and  loss  of  tissue.  They  grow  in  wounds  from  horns,  castrat- 
ing, spaying,  branding,  dehorning,  barbed- wire  injuries,  and  often  where 
ticks  have  burst  on  the  brisket  or  flank,  and  just  behind  the  udder  of 
cows.  They  often  grow  in  the  vulvre  of  fresh  cows,  especially  if  there 
has  been  a  retention  of  the  placenta  after  birth.  Young  calves  are  al- 
most invariably  affected  in  the  navel  and  often  in  the  mouth,  causing 
the  teeth  to  fall  out.  He  records  an  interesting  case  in  which  twenty- 
five  full-grown  larvae  were  found  in  hair  balls  in  the  stomach.  The 
explanation  is  that  the  calf  had  licked  sores  upon  his  legs  containing 
worms.  Hogs  are  often  badly  attacked,  horses  and  mules  less  often, 
while  sheep  are  comparatively  free,  except  where  they  have  been  bitten 
by  dogs.  The  treatment  consists  in  killing  the  larvae  with  cresylic 
ointment,  calomel,  chloroform,  or  carbolic  acid.  The  wound  is  after- 
wards filled  with  oakum  and  the  edges  are  annointed  with  tar,  to  pre- 
vent further  oviposition. 


The  Sugar  Cane  Borer.* — Professor  Morgan  has  just  published  a  short 
account  of  Chilo  saccharalis  and  its  damage  to  sugar  cane  and  sorghum 
in  Louisiana.  He  is  of  the  opinion  that  the  damage  caused  by  this  in- 
sect is  much  greater  than  the  planters  really  suspect.  The  article  con- 
tains little  that  is  definitely  original  beyond  the  finding  of  the  larva  of 
one  of  the  Soldier-beetles  ( Ghauliognathus  pennsylvanicus)  in  the  bur- 
rows feeding  upon  the  borer  larvae.  The  bulletin  ends  with  a  series  of 
questions  to  planters  calculated  to  draw  out  fuller  information  during 
the  coming  season. 

*  Bulletin  of  the  Louisiana  State  Experimeut  Station.  Second  series  No.  9. 
"Sugar  Cane  Borer  and  its  Parasite,"  by  H.  A.  Morgan,  Baton  Rouge,  1891. 
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The  fact  that  this  insect  has,  since  1880,  been  known  to  seriously  in- 
fect corn  as  well  as  sugar  cane  and  the  fact  that  recent  experiments  in 
the  cultivation  of  sorghum  in  Louisiana  have  shown  that  this  crop  is 
even  more  badly  damaged  than  the  corn  crop,  renders  the  destruction 
of  this  insect  a  more  complicated  matter  in  our  Southern  States,  i)er- 
haps,  than  in  other  cane  growing  countries.  In  our  1881  experience 
the  proportion  of  borers  found  in  the  tops  was  comparatively  small ; 
yet  we  recommended  the  burning  of  these  tops  as  a  necessary  step  in  the 
way  of  prevention.  The  large  majority  of  borers  we  found  in  the  por- 
tion of  the  cane  which  is  crushed  in  the  mill,  so  that  in  ordinary  seasons 
the  planters  keep  the  insects  in  comparative  subjection  without  effort. 
The  principal  place  of  hibernation  on  the  plantation  which  we  visited 
(Dr.  Wilkinson's)  was  in  seed  cane  which  was  laid  down  in  "flat  mat," 
and  we  have  every  reason  to  believe  that  if  our  three  recommendations 
of  selecting  the  seed  cane  from  that  least  damaged  by  borers,  laying  it 
down  in  furrows,  and  burning  all  infested  tops,  are  followed,  the  dam- 
age from  this  insect  will  be  reduced  to  a  minimum.  Where  much  corn 
is  grown  upon  the  same  plantation  great  care  must  be  taken  to  burn 
the  stalks  and  stubble  during  winter. 


Paris  Green  in  England. — The  conservatism  of  English  fruit-growers 
seems  at  last  to  be  in  a  fair  way  to  be  overcome,  largely  through  Miss  Orm- 
erod's  energetic  efforts.  She  has  just  put  out  an  eight-page  leaflet  entitled 
"  Paris  Green  (or  Emerald  Green) :  its  uses  and  methods  for  its  appli- 
cation as  a  means  of  destruction  of  the  Orchard  Moth  Caterpillars." 
It  seems  that  a  conference  of  fruit-growers  was  held  at  Evesham  in 
February,  1890,  and  a  committee  of  experiment  was  formed  of  gentle- 
men personally  interested  in  the  subject  in  order  to  try  the  effect  of 
different  sprays  on  Orchard  Caterpillars.  At  the  several  meetings  of 
the  committee  held  at  different  times  during  the  year,  the  experiences 
related  showed  a  great  deal  of  uncertainty  regarding  the  eft'ect  of  all 
the  applications  tried  except  Paris  green.  Miss  Ormerod  has  brought 
together  from  the  accounts  of  these  experiments,  from  the  reports  of  this 
Department  and  of  the  experiment  stations,  and  more  particularly  frOm 
matter  communicated  to  her  by  Mr.  James  Fletcher,  Dominion  Entomolo- 
gist of  Canada,  a  very  handy  little  summary  of  the  best  methods  of 
application,  precautions  to  be  taken,  and  proportions  to  be  used,  from 
which  it  appears  that  the  foliage  in  England  is,  on  the  average,  compar- 
atively nonsusceptible  to  the  effects  of  the  arsenic,  and  that  the  pro- 
portions which  should  be  used  are  about  the  same  as  those  which  have 
been  found  best  for  Canada  and  our  Northeastern  States. 


Insecticide  Experiments  in  Massachusetts.— Mr.  S.  T.  Maynard,   Horti- 
culturist of  the  Massachusetts  Experiment  Station,  in  Bulletin  No.  11 
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(January,  1891),  records  some  interesting  experiments  with  fungicides 
and  insecticides  on  the  Apple,  Pear,  and  Plum.  Two  series  of  experi- 
ments are  of  interest  to  entomologists,  as  they  combine  fungicides  and 
insecticides  in  the  same  solution,  namely,  ammoniacal  carbonate  of 
copper  with  Paris  green,  and  the  Bordeaux  mixture  with  Paris  green. 
The  first  series  of  experiments  resulted  in  a  saving  of  41  per  cent  of 
apples  from  Codling- Moth  injuries,  while  the  fungicide  results  were 
entirely  unsatisfactory,  although  the  application  of  ammoniacal  car- 
bonate of  copper  without  the  addition  of  Paris  green  is  reported  by 
other  stations  to  have  given  remarkable  results.  With  the  combination 
of  Bordeaux  mixture  with  Paris  green  no  favorable  results  were  ob- 
tained, although  as  the  applications  were  not  begun  until  May  29,  the 
failure  may  have  been  due  to  this  fact.  With  regard  to  the  fungicides, 
Mr.  Maynard  noted  that  the  amount  of  scab  was  larger  in  every  case 
where  they  were  used  than  where  they  were  not  used.  This  result, 
however,  he  states,  may  have  been  in  part  due  to  the  damage  by  the 
Paris  green,  which  was  especially  noticeable  where  it  was  used  at  the 
rate  of  1  pound  to  200  or  300  gallons  of  the  liquid. 


Some  strawberry  Pests.* — Mr.  H.  Garman,  Entomologist  and  Botanist 
of  the  Kentucky  Experiment  Station,  writes  in  a  recent  bulletin  of  a  num- 
ber of  insect  enemies  of  the  Strawberry,  and  also  of  the  Strawberry 
Leaf-blight  Fungus  {Ramularia  tulasnei).  The  insects  treated  are  the 
Straw  berry -leaf  roller  {Phoxopteris  coniptana  Frohl.)  which  in  Kentucky 
is  shown  to  have  at  least  three  annual  broods — the  last  one  wintering 
as  larvte;  the  Strawberry  Crown-horeT  {Tyloclerma  fragarice  Eiley);  the 
Strawberry  False-worm  {3mphytus  maculatus  Norton);  White  grubs 
{Lachnosterna  spp.) ;  the  June  bug  {Allorhina  nitida  Linn.);  the  Straw- 
berry Root-worms,  larv?e  of  the  following  Chrysomelids:  Paria  canella 
Fab.,  Graphops  nebulosus  Lee,  and  Golaspis  brunnea  Fab.;  the  Smeared 
Dagger  {Apatela  oblinita  Smith  and  Abbott),  the  larva  of  which  is  re- 
ported to  be  a  common  enemy  of  this  plant  in  Kentucky;  and  the  Tar- 
nished Plant  bug  {Lygus  pratensis  L.). 


Efforts  to  stamp  out  the  Gypsy  Moth — Economic  entomologists,  and 
for  that  matter  the  people  of  the  country  at  large,  are  watching  with 
much  interest  the  efforts  of  the  State  of  Massachusetts  to  control  or 
stamp  out  the  Gypsy  Moth,  which,  since  Professor  Fernald's  announce- 
ment of  its  widespread  injuries,  has  attracted  special  attention.  Upon 
urgent  request,  we  attended  a  conference  called  for  the  discussion  /)f 
ways  and  means  of  dealiug  with  the  subject,  which  was  held  at  Boston 
on  the  4th  of  March  last,  and  we  publish  in  this  number  a  stenographic 
report  of  said  conference.    We  also  include  an  interesting  article  by 

•  Keutucky  Agricultural  Experiment  Station,  Bulletin,  No.  31,  December,  1890. 
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Prof.  B.  E.  Fernow,  Chief  of  the  Forestry  Division  of  this  Department, 
which  summarizes  some  of  the  more  important  facts  connected  with 
the  management  of  an  allied  pest  in  the  northern  parts  of  Europe. 
Without  going  into  detail,  we  may  state  that  the  special  commission 
appointed  by  the  Governor  to  investigate,  and  if  possible  exterminate 
the  insect,  became,  as  we  feared  it  would  from  the  manner  in  which  it 
was  formed,  very  unpopular,  and  its  work  has  been  very  severely  crit- 
icised. The  present  Governor  has  re-formed  the  commission,  constitu- 
ting it  chiefly  from  the  membership  of  the  State  Board  of  Agriculture, 
and  there  is  reason  to  believe  that  whatever  can  be  done  by  man's 
agency  will  now  be  done.  Since  the  conference  was  held,  we  have 
learned  that  a  great  deal  of  good  preliminary  work  has  been  done  by 
the  new  commission,  and  that  it  is  going  on  bravely.  The  commission 
have  thirty  spraying  teams,  each  with  a  pump  running  two  lines  of  hose, 
and  gangs  of  carefully  selected  men,  numbering  in  all  175.  The  eggs 
have  been  found  on  a  wider  extent  of  territory  than  had  been  supposed, 
or  than  had  been  estimated  at  the  time  of  the  conference,  and  in  all  cases 
the  caterpillars  seem  to  have  been  carried  by  teams,  usually  in  manure, 
particularly  from  the  infested  territory.  The  commission  is  cutting  and 
burning  brushlands,  and  useless  trees  and  has  asked  for  further  sup- 
port from  the  legislature.  The  task  is  a  formidable  one,  but  we  are  still 
firmly  of  the  belief  that  an  energetic  effort,  at  whatever  cost,  to  stamp 
it  out  entirely,  is  justified.  One  of  the  difiiculties  which  the  commis- 
sion seems  to  be  meeting  with,  is  the  popular  prejudice  against  the  use 
of  Paris  green.  The  fruit-growers  of  Massachusetts  are  evidently  not 
as  progressive  or  well  informed  as  many  of  their  brethren  in  other  parts 
of  the  country,  or  they  would  know  that,  properly  applied,  there  is  no 
danger  whatever  and  that,  in  addition  to  preventing  the  injury  from 
this  Gypsy  Moth,  the  treatment  will  also  protect  their  orchards  from 
other  insect  pests.  Experiments  have  fully  proved  that,  even  where  a 
large  quantity  of  the  insecticide  drops  upon  the  grass  below  and  stock 
feed  upon  such  grass,  no  injury  is  done  to  them.  However,  there  is  no 
need  of  such  reckless  use  of  the  poison.  It  may  be  used  so  that  it  can 
not  do  any  possible  harm  to  anything  and  yet  be  thoroughly  beneficial 
to  the  trees  treated. 


A  Massachusetts  BuUetin." — Professor  Fernald  takes  up  m  this  bul- 
letin a  number  of  the  commoner  fruit  and  garden  pests,  giving  popular 
summaries  of  life  histories  and  remedies.  The  species  treated  are  the 
Bud  Moth  {Tmetocera  ocellana).  Spittle  Insects,  the  Squash  Bug,  the 
Pea  and  Bean  Weevils,  the  May  Beetle,  the  Plum  Curculio,  the  Onion 
Maggot,  the  Cabbage  Butterfly,  the  Tent  Caterpillars,  the  Stalk  Borer, 
the  Pyramidal  Grape-vine  Caterpillar,  the  Grape  Berry  Moth,  the  Cod- 
ling Moth,  the  Cabbage  Plutella,  and  the  Gartered  Plume  Moth.    The 

*  Massachusetts  Agricultural  Experimeat  Statiou,  Bulletin  No.  12.  Report  on  in- 
sects.    Amherst,  April,  1391. 
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numerous  figures  are  borrowed  without  acknowledgment  to  original 
sources.  The  most  original  article  is  that  upon  the  Bud  Moth,  which, 
it  is  stated,  has  done  a  vast  amount  of  damage  to  fruit  trees  in  Mas- 
sachusetts by  eating  out  the  inside  of  both  leaf  and  flower  buds.  It  is 
a  frequent  cause  of  the  failure  of  grafted  scions.  The  remedy  sug- 
gested is  to  gather  all  the  leaves  in  the  fall,  burn  them,  and  to  spray 
with  Paris  green  and  water  in  the  spring  when  the  buds  begin  to  swell. 
A  full  technical  account  is  given,  including  the  history  of  the  literature, 
descriptions  of  the  different  stages,  and  an  account  of  the  life  history. 
He  reared  the  Ichneumonid  Phytodietus  vulgaris  from  the  larva  of  this 
insect,  and  has  proved  it  to  be  an  external  parasite.  Under  the  head 
of  Spittle  Insects  he  gives  some  account  of  the  species  common  upon 
grass  in  Massachusetts.  The  other  articles  are,  in  the  main,  compiled, 
with  no  reference  to  authorities,  and  need  no  further  mention. 


Miss  Ormerod's  Fourteenth  Report.*— Miss  Ormerod  continues  her  ad- 
mirable work  with  the  publication  of  her  fourteenth  report  which  sus- 
tains the  reputation  which  these  reports  have  already  gained  for  care, 
accuracy,  and  practicalness,  combined  with  a  most  agreeable  and  lucid 
style  of  presentation.  The  principal  subjects  treated  this  year  are  the 
so-called  American  Blight,  the  Apple  Ohermes,  the  Stem  Eelworm  and 
its  damage  to  beans  and  clover,  the  American  Clover-seed  Midge,  which, 
as  we  have  already  stated  in  Insect  Life,  has  made  its  appearance  in 
England,  the  Hessian  Fly  damage  during  1890,  the  Mediterranean  Flour 
Moth  and  its  recent  work  in  England,  the  Orchard  Moth  Caterpillars, 
including  an  extended  consideration  of  Paris  green  and  London  purple 
as  remedies,  and  the  Horse  Bot  Fly.  Several  other  subjects  are  treated 
in  more  or  less  detail.  The  report  contains  nearly  150  pages  and  is, 
as  usual,  fully  illustrated. 


Economic  Entomology  in  Indiana.!— Under  the  caption  "Entomological 
Notes,"  Mr.  F.  M.  Webster  publishes  a  number  of  articles  in  a  late 
bulletin  of  the  Indiana  Experiment  Station,  some  of  which  are  reprints 
of  articles  previously  published  in  Insect  Life.  The  latter  are  "Ex- 
periments with  the  Plum  Curculio"  (Insect  Life,  ii,  pp.  305-310),  and 
"Some  hitherto  unrecorded  Enemies  of  Easpberries  and  Blackberries" 
(Insect  Life,  ii,  p.  257).  In  addition  to  these  are  short  articles  on 
the  Strawberry  Crown-borer  (Tylodermd  fragarue,  Riley),  the  common 
Field  Cricket  as  an  enemy  of  the  fruit  of  the  Strawberry,  and  Haltica 
ignita,  IWig,  which  has  recently  become  known  as  a  strawberry  pest. 
(See  Insect  Life,  ii,  p.  369.) 

*  Report  of  Observations  of  Injurious  Insects  and  Common  Farm  Pests  during  the 
year  1890,  with  Methods  of  Prevention  and  Remedy,  by  Eleanor  A.  Ormerod.  London. 
Simpkin,  Marshall,  Hamilton,  Kent  &  Co.,  limited.     1S91. 

t  Purdue  University  Agricultural  Experiment  Station,  Bull.  33,  vol.  ii,  October,  1890. 
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The  oiassy-wiiiged  Soldier-bug.*— Under  this  title  Prof.  H.  E.  Summers 
has  published  a  short  account  of  Hyaliod.es  vitripennis  Say,  a  little  Cap- 
sid  which  preys  in  Tennessee  upon  the  Grape  Leaf-hopper  and  becomes 
an  important  factor  in  the  destruction  of  this  well  known  pest.  In  our 
Third  Eeport  on  the  Insects  of  Missouri  we  have  given  a  similar  account 
of  the  work  of  this  insect  in  Missouri. 


Importation  of  Hessian  Fly  Parasites.— We  have  received  an  additional 
lot  of  Hessian  Fly  puparia  infested  with  the  European  parasite  Semiotel- 
lus  7iigripes,  from  Mr.  Fred.  Enock,  of  London.  The  parasites  began 
issuing  the  last  week  in  April,  and  we  have  divided  them  into  three  lots 
and  sent  them  to  Mr.  F.  M.  Webster,  at  La  Fayette,  Indiana,  Prof.  A.  J. 
Cook,  at  Agricultural  College,  Michigan,  and  Prof.  S.  A.  Forbes,  at 
Champaign,  Illinois,  deeming  this  course  the  best,  not  only  on  account  of 
the  advantageous  localities,  but  on  account  of  the  excellent  care  which 
the  specimens  will  be  sure  to  receive  at  the  hands  of  these  gentlemen. 


Recent  Publications  of  the  Division  of  Entomology — During  the  last  two 
months  several  publications  of  greater  or  less  value  have  been  issued 
by  this  Division.  March  12  the  Fifth  Report  of  the  U.  S.  Entomologi- 
cal Commission  made  its  appearance.  This  is  the  final  report  of  the 
Commission  and  is  a  revised  and  enlarged  edition  of  Bulletin  No.  7. 
Like  the  latter  publication  it  was  prepared  by  Dr.  A.  S.  Packard,  and 
includes  a  consideration  of  the  insects  affecting  forest  and  shade  trees. 
It  is  a  large  volume  of  963  pages  and  is  illustrated  by  306  text  figures 
and  40  plates. 

Bulletin  No.  7  of  the  Division  on  the  Pediculi  and  Mallophaga  affect- 
ing man  and  the  lower  animals,  by  Prof.  Herbert  Osborn  was  issued 
April  1.  No.  7  of  the  series  of  Divisional  Bulletins  has  been  held  open 
for  some  time  for  a  monograph  of  the  genus  Acronycta,  the  manuscript 
and  figures  for  which  have  been  for  the  most  part  in  hand  for  several 
years.  Continued  postponement,  however,  has  been  caused  by  press 
of  other  work  and  it  has  been  deemed  best  to  fill  up  the  series  by  sub- 
stituting the  present  bulletin.  This  consideration  of  the  Pediculi  and 
Mallophaga  was  written  to  form  part  of  a  report  upon  the  insects  affect- 
ing vertebrate  animals  by  Dr.  Kiley  and  Professor  Osborn.  Various 
causes  having  delayed  the  publication  of  the  report,  it  was  deemed 
advisable  to  publish  this  chapter  in  advance. 

Bulletin  No.  24  of  the  Division  on  the  Boll  Worm  of  Cotton,  a  report 
of  progress  in  the  investigation  of  this  insect,  by  Mr.  F.  W.  Mally,  was 
issued  from  the  press  May  11.  This  is  simply  a  preliminary  report  and 
we  hope  to  follow  it  at  the  close  of  the  supplementary  investigation  of 
this  insect  with  a  fuller  consideration  of  the  subject  than  has  yet 
appeared. 

*  Bull.  Agric.  Esper.  Station,  Tenn.,  iv.,  1,  pp.  32,33. 
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Circular  No.  1,  New  Series,  was  also  published  May  11.  It  includes 
certain  condensed  information  concerning  the  more  important  insecti- 
cides and  is  for  use  in  correspondence  chiefly.  It  is  the  first  of  a  series 
of  this  character  which  we  hope  to  publish  in  order  to  meet  those  ques- 
tions which  experience  has  shown  us  to  be  most  often  asked  by  the 
correspondents  of  the  Division. 

Before  this  number  of  Insect  Life  appears  Bulletins  23  and  25  of 
the  regular  series  will  undoubtedly  hare  been  published.  Bulletin  No. 
23  includes  the  reports  of  the  field  work  of  the  agents  of  the  Division 
during  the  year  1890.  It  is  prepared  on  the  same  plan  as  Bulletin  No. 
22  of  this  series.  Bulletin  No.  25  takes  up  the  subject  of  destructive 
locusts  and  is  a  popular  consideration  of  a  few  of  the  most  injurious 
locusts  of  the  United  States  together  with  the  best  means  of  destroy- 
ing them.  It  is  an  emergency  Bulletin  published  chiefly  for  distribu- 
tion at  present  in  those  portions  of  Idaho,  Utah,  and  Montana  which 
were  overrun  last  season  by  non-migratory  locusts,  but  it  will  also 
meet  the  demand  for  practical  information,  whenever  local  or  migratory 
species  may  appear  in  destructive  numbers.  Its  publication  was  neces- 
sitated by  the  fact  that  the  First  Eeport  of  the  U.  S.  Entomological 
Commission  and  the  Annual  Report  of  this  Department  for  1877  are 
out  of  print. 


Recent  changes  in  the  force  of  the  Division.— We  announced  on  page  310 
that  Mr.  C.  H.  Tyler  Townseud  had  resigned  his  position  in  the  Division 
to  accept  the  post  of  Entomologist  to  the  State  Experiment  Station  of 
New  Mexico.  By  a  competitive  civil  service  examination,  held  during 
May,  his  place  has  been  filled  by  Mr.  F.  H.  Chittenden,  of  New  York, 
formerly  editor  of  Entomologica  Americana^  and  curator  and  correspond- 
ing secretary  of  the  Brooklyn  Entomological  Society.  Mr.  A.  B.  Cord- 
ley,  formerly  Entomologist  of  the  Agricultural  Experiment  Station  of 
Vermont,  has  also  been  appointed  to  a  position  in  this  Division. 


REPORT  OF  A  DISCUSSION  ON  THE  GYPSY  MOTH. 

[At  a  Conference  held  in  the  rooms  of  the  Committee  on  Agriculture,  Boston,  Mass.,  March  4, 1891.] 
Present,  Prof.  N.  S.  Shaler,  Mr.  F.  H.  Appleton,  and  Mr.  Wm.  E.  Sessions,  of  the 
State  Board  of  Agriculture,  Profs.  C.  V.  Riley  and  C.  H.  Fernald,  Mayor  Craig  of 
Medford,  Mayor  Gould  of  Melrose,  Mayor  Pierce  of  Arlington,  and  Mayor  Wiggins 
of  Maiden,  and  others.     Mr.  S.  H.  Scudder  came  in  later. 

Professor  Shaler.  You  know  that  about  20  years  ago  an  interesting  Frenchman 
brought  an  interesting  bug  to  this  country.  His  name  -was  Trouvelot,  and  he  brought  the 
creature  thinking  to  introduce  it  as  a  valuable  silkworm.  I  begged  him  to  destroy  his 
specimens,  and  at  one  time  he  said  he  had.  It  appears,  however,  that  they  got  away 
from  him.  Last  year  I  went  before  the  legislature  and  begged  for  some  money,  ad- 
vising them  to  put  $100,000  at  the  disposition  of  a  trustworthy  commission.  They 
appropriated  $50,000  and  appointed  a  commission  which  did  a  good  deal  of  work  and 
expended  a  good  deal  of  money  and  energy.    I  begged  them  to  bend  their  energies  to 
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bringing  in  the  boundaries  as  far  as  possible,  to  pay  the  market  price  for  eggs  and 
grubs,  and  to  put  their  inspection  work  in  progress,  but  they  went  into  a  miscella- 
neous sprinkling  and  burning  over  the  whole  territory.  The  result  now  is  that,  as 
nearly  as  I  can  ascertain,  it  would  take  a  line  30  miles  long  to  inclose  the  area  these 
insects  occupy.  They  are  found  in  a  territory  of  not  far  from  50  square  miles,  though 
not  all  over  it.  I  should  think  that  not  more  than  10  square  miles  were  solidly  occu- 
pied.    On  the  rest  of  it  there  are  colonies  here  and  there. 

The  situation  seems  to  me  discouraging  in  a  certain  way,  but  it  is  an  encouraging 
fact  that  in  about  20  years  they  have  not  occupied  more  than  about  50  square  miles, 
and  it  shows  that  they  are  not  to  be  readily  transported  to  a  great  distance.  Another 
encouraging  fact  is  that  as  far  as  I  can  learn,  save  at  two  or  three  very  limited  points 
south  of  Charles  River,  the  creature  may  be  inclosed  in  this  line  on  this  side  the  river 
[a  map  was  shown],  which  it  does  not  seem  to  have  passed  easily.  It  passed  those 
few  points  probably  in  hauling  manure. 

Professor  Fernald.  Are  you  quite  sure  of  the  boundaries  ?  They  are  reported  in 
Maine  and  western  Massachusetts. 

Professor  Shaler.  I  know  they  are,  bat  putting  the  worst  face  upon  it,  as  I  am  at 
present  doing,  I  think  an  area  of  something  like  5  by  10  miles  is  the  region  that  has 
got  to  be  closely  studied.  There  is  a  reasonable  suspicion  of  it  over  an  area  of,  say,  50 
square  miles,  and  the  work  has  got  to  be  done  over  that  area.  One  of  the  discourag- 
ing features  is  that  there  is  a  great  traffic  through  this  territory.  Railroads  and 
wagon  roads  go  through  it,  and  there  is  a  pretty  large  traffic  in  manure  out  of  the 
district.  We  have  $24,000  to  spend,  for  certain,  and  I  am  sure  the  legislature  will 
give  us  anything  in  reason  we  ask  for. 

Mr.  Appleton.  It  seems  to  me  the  situation  is  this  :  Can  we  eradicate  this  thing ; 
and,  if  so,  how?  If  we  can  not  eradicate  it  entirely,  what  is  the  best  we  can  do? 
Now,  the  first  question  to  consider,  it  seems  to  me,  is,  can  we  eradicate  it  or  not? 

Professor  Shaler.  We  should  like  to  have  the  opinion  of  experts  on  that  point. 
Professor  Riley,  will  you  give  us  your  word  ? 

Professor  Riley.  I  will  be  very  glad  to  give  yon  whatever  suggestions  I  can  on 
the  subject.  I  have  taken  the  same  interest  in  this  matter  since  it  was  so  promi- 
nently announced  that  I  do  in  all  matters  of  applied  entomology,  and  I  have  felt  that 
in  the  main,  Professor  Fernald's  original  suggestions  were  very  wise.  The  insect,  as 
Professor  Shaler  has  well  said,  has  but  limited  powers  of  spreading.  While  the  fe- 
male has  wings,  it  is  heavy-bodied  and  flies  but  little,  and  the  history  of  the  past  20 
years  shows  that  its  spread  has  been  very  gradual.  Therefore  we  have  a  condition  of 
affairs  totally  different  from  that  prevailing  in  the  insect's  native  home,  Europe,  and 
we  are  justified  in  making  a  strong  effort  to  undo  the  harm  that  has  been  done.  That 
brings  up,  first  of  all,  the  question,  is  it  practicable  to  exterminate  it  or  not?  In 
view  of  Professor  Shaler's  statements,  1  have  serious  doubts ;  because  if  it  may  be 
said  to  occur  in  an  area  of,  say,  50  square  miles,  if  it  is  found  even  in  a  number  of  cen- 
tral points  of  distribution  in  that  area,  there  is  great  danger,  in  my  judgment.  My 
own  fears  would  be  that  it  has  got  into  the  woods  and  onto  trees  that  are  not  so  easily 
treated.  So  long  as  it  was  confined  to  cultivated  trees  and  plants  under  cultivation 
I  think  there  would  have  been  no  difficulty  at  all,  and  the  authorities  would  have 
been  blameworthy  in  allowing  it  to  go  out  from  Massachusetts  over  the  rest  of  the 
country. 

Professor  Shaler.  I  don't  think  it  has  gotten  into  the  woods.  I  think  it  is  still 
confinea  to  the  artificial  grounds  as  yet. 

Mr.  Appleton.  Don't  you  think  it  would  be  a  good  plan  to  ask  these  gentlemen 
representing  the  different  towns  what  their  experience  is  in  that  direction  ? 

Mr.  Craig  thought  in  a  general  way  that  they  did  not  attack  forest  trees ;  were 
confined  as  a  rule  to  orchard  trees  and  trees  surrounding  houses.  Thought  the  reason 
the  spread  was  not  greater  the  last  20  years  was  because  the  people  took  the  insect 
for  some  kind  of  canker  worm  and  took  pains  to  burn  them  off  the  trees,  which  they 
did  until  they  became  too  numerous  to  control.     He  recommended  the  use  of  tarred 
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paper  tied  round  the  trees  with  a  string.     Undoubtealy  the  commissioners  had  de- 
stroyed a  great  many  of  the  insects. 

Professor  Eiley.  It  is  well  known  to  feed  upon  a  number  of  different  forest  trees 
that  grow  with  us,  and  in  the  event  of  its  getting  beyond  cultivated  plants  I  should, 
as  I  said,  have  very  little  hope  of  its  ultimate  extermination.  I  am  not  an  alarmist, 
and  I  do  not  believe  that  our  people  need  to  be  so  very  seriously  affected  if  it  is  not 
exterminated,  but,  aside  from  that,  the  loss  would  go  on  increasing  annually,  and  it 
would  become  a  very  grievous  additional  pest  to  those  the  farmer  and  fruit-grower 
already  have  to  contend  with.  The  thing  you  have  to  consider  is  this :  From  what 
I  could  gather  from  the  accounts  in  the  newspapers,  three  measures  were  adopted: 
First,  by  attempting  to  destroy  the  eggs;  secondly,  by  attempting  to  destroy  the 
caterpillars  after  they  had  hatched,  by  means  of  arsenical  spraying ;  thirdly,  by  en- 
deavoring to  stop  the  artificial  spread  of  the  pest  on  vehicles,  manure  wagons,  etc. 

Individually  I  have  always  felt,  and  so  expressed  myself,  and  still  feel,  that  the 
proper  way  would  be  to  use  whatever  funds  the  State  will  give  you  during  a  limited 
time  and  concentrate  all  effort  and  all  expenditure  in  the  month  of  June  on  the  de- 
struction of  the  caterpillars,  and  not  to  bother  about  the  destruction  of  the  eggs  or 
the  prevention  of  the  spread  of  the  insect.  These  latter  methods,  necessarily  intrusted 
to  persons  who  may  be  efficient  or  who  may  not,  are  apt  to  bring  the  whole  subject 
into  popular  disrepute  and  disfavor.  You  may  reduce  the  numbers  but  you  will 
never  exterminate  it  by  destroying  the  eggs.  Therefore,  as  a  single  spraying  of  a 
tree  will  kiU  five  thousand  caterpillars  just  as  well  as  one,  there  is  nothing  to  be 
gained  by  the  work  of  destroying  the  eggs.  Moreover,  I  do  not  believe  there  is  much 
to  be  gained  in  the  work  of  preventing  its  spread  by  the  exainination  of  vehicles  on 
the  main  thoroughfares  and  on  the  railroads.  On  the  contrary,  I  believe  that  the 
only  way  to  accomplish  that  end  is  by  a  very  strict  law  which  the  legislature  should 
pass,  giving  the  power  to  some  committee  to  absolutely  prohibit  the  sending  of  nur- 
sery stock  or  any  plant  growth  or  material,  probably  including  manure,  out  of  an  in- 
fected district  without  inspection.  My  belief  is  that  a  rigid  quarantine  law  making 
it  a  penal  offense  for  a  nurseryman  to  send  cuttings  or  trees  from  any  given  infected 
area  without  first  having  the  sanction  of  this  Commission  would  be  effective  in  pre- 
venting the  spread.  That  is  to  say,  there  should  be  a  competent  person  or  persons 
appointed  to  whom  all  such  shipments  should  be  submitted,  and  only  upon  their  ap- 
proval should  such  shipment  be  allowed  to  pass  out  from  that  area.  That  would  be 
the  only  simple  and  efficient  way  of  preventing  its  spread. 

My  impression  is  that  the  danger  is  far  greater  from  overlooking  a  batch  of  eggs 
during  the  months  of  the  year  when  such  a  thing  is  possible,  and  of  the  insects  being 
transmitted  in  that  way,  than  there  would  be  in  the  mere  carrying  of  the  caterpillars. 
I  would  therefore  concentrate  all  efforts  on  the  destruction  of  the  caterpillars.  I 
believe  that  even  in  an  area  as  extended  as  Professor  Shaler  indicates,  if  the  legis- 
lature would  appropriate  $100,000,  the  thing  could  be  done.  Let  it  be  used  under  the 
intelligent  guidance  of  some  one  who  has  had  experience,  who  knows  practically  how 
to  spray,  who  can  go  to  work  intelligently  and  instruct  his  men  and  have  a  sufficient 
force  to  examine  every  tree  and  cultivated  plant  upon  which  this  insect  is  known  to 
feed,  and  make  sure  that  wherever  it  is  it  will  be  destroyed  before  the  change  into 
the  chrysalis  state  takes  place.  In  other  words,  I  do  not  see  why,  with  $100,000,  a 
single  year  ought  not  to  suffice  to  stamp  it  out  from  the  area  in  which  you  know  it 
to  be  found.  I  believe  it  can  be  done,  and  that  the  State  of  Massachusetts  would  be 
justified  in  making  the  attempt.  In  Europe  this  injury  is  at  times  not  great ;  at  other 
times  it  is  quite  extensive  ;  but  it  is  chiefly  notable  in  those  places  where  there  are 
very  large  areas  of  cultivated  forests.  Bavaria,  for  instance,  has  lately  suffered 
greatly  from  it.  Experience  there  has  shown  that  it  is  easily  checked  by  the  use  of 
sticky  bands,  very  much  the  same  methods  as  you  have  employed  here  for  the  canker 
worm.  They  use  several  kinds  of  glue  (manufactured,  and  some  of  them  patented 
by  different  firms),  which  is  procured  in  large  quantities  and  smeared  on  the  trees. 
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being  made  in  such  a  way  that  it  does  not  dry.  I  presnme  it  comes  nearest  to  our 
printer's  roller  glue.  The  caterpillars  never  pass  above  it  from  below.  Coming  down 
the  tree  they  jump  over  it.  The  devices  for  putting  it  on  are  very  simple.  That  is 
the  method  which  experience  has  shown  to  be  the  most  satisfactory  there;  but  it  is  a 
preventive  method  and  chiefly  to  be  considered  when  you  have  given  up  the  fight 
for  extermination. 

The  main  thing  for  you  to  do  is  to  try  to  stamp  it  out  during  the  active  season  and 
use  all  your  energies  to  that  end.  The  arsenicals  are  not  expensive,  aud  if  an  analy- 
sis is  made  of  the  Paris  green,  or  whatever  form  of  arsenic  is  used,  to  insure  its  purity, 
I  can  see  no  reason  why  the  whole  area  should  not  be  practically  cleared  off  during  a 
single  season.  That  should  be  carefully  followed  up  by  close  observation,  with  a 
view  of  rejieating  it  in  the  case  of  some  omitted  center  or  point  where  they  may  be 
found  in  a  subsequent  year.  In  case  they  have  not  gone  into  the  woods  it  seems  to 
me  feasible  to  exterminate  them. 

I  would  make  one  other  suggestion,  and  that  is,  that  aa  an  auxiliary  method  it 
would  be  well  to  spend  $500  or  $600  in  sending  one  or  two  persons  abroad  next 
summer  with  no  other  object  tlian  to  go  to  some  section  of  northern  Europe  to  collect 
and  transmit  to  authorized  persons  here  a  certain  number  of  the  primary  parasites  of 
this  species,  which  are  known  to  check  its  ravages  over  there.  The  insect  was  un- 
doubtedly brought  over  by  Trouvelot  without  any  of  its  natural  checks.  In  my 
judgment  it  would  be  well  worth  trying  to  import  its  parasites  from  abroad.  The 
advantage  would  be  this :  If  you  failed  to  exterminate  it  by  spraying,  its  parasites, 
seeking  for  this  particular  host,  would  be  more  apt  to  find  the  overlooked  or  escaped 
specimens  than  man  would. 

Professor  Fernald.  Do  you  think  that  any  of  our  native  parasites  will  be  liable  to 
attack  this  insect  ? 

Professor  Eiley.  Experience  justifies  the  belief  that  some  of  them  may,  in  time. 

Professor  Fernald.  Have  we  a  case  on  record  ? 

Professor  Eiley.  Yes;  though  they  are  not  numerous.  Pieris  rapce  or  the  Imported 
Cabbage-worm  has  some  native  parasites.  There  are  other  cases,  but  I  should  have 
to  consult  my  notes.* 

Professor  Fernald.  In  reply  to  the  question  which  was  first  asked  as  to  whether 
it  is  possible  to  eradicate  the  insect  at  all,  let  me  suppose  a  case.  Suppose  we  have  a 
tree  like  the  elm  I  see  yonder,  and  suppose  we  know  it  to  be  the  only  tree  in  America 
that  is  infested.  I  think  you  will  all  agree  with  me  that  for  a  small  sum  of  money  the 
thing  could  be  eradicated.  Suppose  there  were  two— suppose  all  the  trees  on  the 
common  were  infested.  If  they  could  be  eradicated  from  all  those  trees  it  is  only  a 
question  of  time  and  money  to  eradicate  them  from  over  a  much  larger  territory.  It 
is  a  question  of  time  aud  intelligent  labor  ;  I  say  intelligent  advisedly.  Eight  here  I 
would  suggest  very  earnestly  that  the  committee  or  commission  should  have  a  scien- 
tific man  upon  it.  This  is  the  advice  I  gave,  with  all  the  force  I  could,  to  the  former 
commission,  for  the  reason  that  there  are  a  thousand  and  one  things  constantly  com- 
ing up,  where  it  is  necessary  for  some  to  know  and  be  able  to  answer  questions. 

As  to  the  question  of  territory,  I  only  raised  that  to  know  how  it  had  been  deter- 
mined.    It  is  possible  it  is  not  so  extensive  as  indicated  ;  but  it  may  be. 

Professor  Shaler.  I  thought  it  best  to  put  it  at  the  highest  figure.  My  own 
opinion  is  that  we  shall  not  have  to  deal  with  an  actual  area  of  more  than  9  or  10 
square  miles. 

Professor  Eiley.  Is  it  not  true  that  so  far  you  have  found  this  pest  chiefly  on  or- 
chard trees  ? 

Professor  Shaler.  On  orchard  trees  and  elms. 

Professer  Eiley.  That  is  unfortunate,  because  it  increases  the  difficulty  of  treat- 
ment. 

*  Several  native  species  attack  Scolytus  rugulosug.  The  same  is  true  of  the  Hop  Aphid  {Phorodon 
humuli)  and  of  several  imported  species  of  Bark  Lice. 
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Mr.  Craig.  They  are  more  numerous  on  and  generally  select  orchard  trees,  but 
even  pine  trees  have  been  attacked  by  them  and  in  some  cases  the  branches  stripped. 
Maple  trees  are  also  attacked. 

Professor  Shaler.  I  have  seen  them  on  some  maple  trees  and  heard  ot  others,  but 
it  seems  to  be  a  case  of  starvation  when  they  come  to  that. 

Mr.  Craig.  My  observation  is  that  the  older  the  tree  the  more  they  will  attack  it. 

Professor  Fernald.  With  regard  to  a  scientific  man  on  the  commission,  if  you  can 
get  an  entomologist  who  is  also  a  business  man  you  will  be  fortunate,  but  in  my 
judgment  it  is  Important  to  have  a  business  man,  too. 

To  go  back  to  the  question  of  territory,  I  agree  with  Professor  Riley  that  it  is  rather 
stupendous,  but  if  you  can  destroy  the  insects  over  a  small  area,  why  can  not  you 
over  a  large  one  ?  The  whole  thing  is  experimental ;  it  is  unprecedented  to  destroy 
80  large  a  body  of  insects  over  so  large  a  territory,  but  my  impression  is  that  they  can 
be  destroyed.  The  question  is,  how  to  do  it.  I  was  informed  last  summer  that  Paris 
green  destroyed  the  larvae  of  this  insect  up  to  a  certain  size  ;  beyond  that  size  they 
were  able  to  eat  it  and  grow  fat.  I  urged  the  commission  to  try  a  branch  with  cat- 
erpillars that  had  not  eaten  any  Paris  green,  but  I  can  not  learn  that  they  did  it.  If 
their  statements  are  correct,  I  must  lose  the  little  faith  I  had  in  regard  to  the  efficacy 
of  Paris  green.  My  experiments  at  Amherst  on  the  use  of  Paris  green  do  not  seem  to 
tally  with  the  results  they  got  out  of  it.  They  used  1  pound  of  Paris  green  to  150  gal- 
lons water,  and  when  Mr.  Sessions  and  I  went  over  there  in  the  summer  we  saw  that 
the  trees  were  burned  very  little.  The  same  i)roportious  used  at  Amherst  burned  the 
trees  very  badly.  Yet  Professor  Cook  and  others  have  reported  that  a  much  larger 
proportion  of  Paris  green  could  be  used.  The  Paris  green  I  used  I  had  analyzed,  and 
know  just  what  it  was.  I  expect  there  is  either  some  great  difference  between  the 
climate  of  Amherst  and  this  region  or — something  else. 

Mr.  Craig.  So  far  as  my  own  orchard  is  concerned,  where  the  Paris  green  was  used 
a  streak  was  burned  here  and  there  ;  in  other  places  not.  I  think  it  was  not  kept 
stirred  up. 

Professor  Fernald.  Suppose  it  is  not  possible  to  destroy  the  insect  ?  Even  then 
I  believe  it  would  pay  to  make  annual  appropriations  to  hold  them  in  check.  "VVe 
know  what  the  farmers  are  paying  annually  to  destroy  the  potato  beetle,  and  if  this 
insect  spreads  over  the  Commonwealth  of  Massachusetts  I  should  suppose  it  was 
capable  of  doing  more  damage  than  the  Potato  Beetle.  It  seems  to  me  if  it  is  not 
possible  to  stamp  it  out  it  is  wise  to  hold  it  in  check  where  it  is. 

Mr.  Sessions.  I  have  heard  the  idea  advanced  by  somebody  from  Medford  that 
possibly  the  reason  the  caterpillars  apparently  eat  Paris  green  and  live,  is  that  after 
a  certain  stage  of  their  existence  they  stop  eating  altogether. 

Professor  Fernald.  They  do  not  stop  eating  long  before  they  spin  their  cocoons. 
The  time  is  not  more  than  24  hours. 

Professor  Shaler.  I  should  like  to  ask  about  the  chances  for  more  satisfactory  in- 
secticides. I  should  like  to  ask  if  we  may  reckon  among  the  insecticides  certain  com- 
pound salts  of  calcium  which  are  very  acrid,  and  whether  a  solution  of  them  would 
be  efficacious  ? 

Professor  Fernald.  I  have  had  no  experience  with  them. 

Professor  Shaler.  The  question  is  whether  it  would  serve  in  this  case.  Do  you 
know,  Professor  Riley  ? 

Professor  Riley.  I  should  have  most  faith  in  the  arsenicals.  The  relative  value  of 
the  different  forms  of  arsenic  spraying  depends  partly  upon  the  kind  of  tree  treated, 
partly  upon  the  condition  of  the  atmosphere,  and  very  materially  upon  the  purity 
of  the  material.  Paris  green  has  this  advantage,  that  it  may  be  used  much  more 
strongly,  with  less  injury  to  the  tree  ;  and  it  has  this  disadvantage  as  compared  with 
London  purple  or  pure  arsenic,  that  it  is  not  soluble  in  water,  and  you  have  to  keep 
stirring  it.  I  have  no  doubt  that  the  experience  Professor  Fernald  referred  to  was 
due  to  the  inferior  character  of  the  Paris  green  in  the  one  case  and  its  purity  in  the 
other.    It  should  be  applied  with  a  spraying  nozzle  that  would  simply  touch  it  to 
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the  leaves,  and  it  should  be  mixed  with  a  substance  to  make  it  adhere.  In  other 
words,  all  this  work  should  be  superintended  by  a  careful,  practical  man,  who  knows 
what  to  do.  A  part  of  the  advantage  of  using  the  arsenicals  in  this  part  of  the  coun- 
try would  be  that,  aside  from  the  destruction  of  Ocneiia,  it  would  pay  to  use  it  as 
against  the  Tent  Caterpillar,  the  Codling  Moth,  and  various  other  insects  that  are  so 
prevalent  in  your  orchards.  It  is  one  of  the  curious  things  which  strike  a  man 
traveling  through  Massachusetts  that  in  a  State  where  applied  entomology  has  had 
its  origin  in  America  an  insect  as  common  as  the  Tent  Caterpillar,  and  which  may  be 
so  easily  mistaken  for  this  very  Ocneria,  should  be  so  abundant,  and  that  so  little 
should  be  done  to  control  it.  You  will  have  the  same  trouble  with  the  Ocneria  ;  you 
can't  get  the  average  Massachusetts  farmer  to  bestir  himself  about  it. 

Professor  Shaler.  Am  I  not  right  in  supposing  that  our  first  care  should  be  to  drive 
this  pest  in  on  the  periphery  at  all  costs,  but  to  make  surest  of  its  destruction  on  the 
periphery  ?  The  number  of  inspectors  we  could  have  would  be  limited ;  therefore  we 
should  take  the  extremest  care  with  the  periphery.  With  that  in  view,  how  would  it 
do,  from  now  until  the  time  the  eggs  hatch  (they  are  conspicuous  things  ;  you  can  see 
them  a  great  distance,  and  boys  could  gather  them  in  quantities),  to  pay  the  school- 
boys what  would  be  a  tempting  price  per  ounce  for  the  eggs.  We  would  secure  a 
very  large  destruction  on  that  basis,  I  think,  between  now  and  the  time  the  eggs 
hatch.  We  could  put  a  person  in  each  town,  who  should  gather  the  eggs  once  a  day, 
pay  for  and  destroy  them.  That  is,  in  the  regions  that  are  thoroughly  infected.  In 
that  way  I  think  we  should  diminish  the  number  that  are  to  be  killed  in  the  spring, 
and  that  at  small  cost. 

Professor  Fernald.  In  reply  to  that,  Professor  Riley  has  already  expressed  his 
opinion  on  that  point.  A  year  ago  I  had  just  the  same  opinion  that  Professor  Eiley 
has,  and  expressed  it  to  the  commissioners,  but  they  had  already  gone  to  work.  I 
talked  with  some  entomologists  about  it,  and  they  differed  from  me  ;  they  thought  it 
did  help  to  use  other  means  than  Paris  green.  Theoretically,  it  seems  to  me  that 
any  other  means  would  be  a  nee  Hess  expenditure  of  rarmey,  and  Professor  Riley's 
suggestion  to  exterminate  them  in  one  year  would  be  greatly  to  be  hoped  for,  but  I 
question  whether  it  would  be  wise  for  us  to  go  from  this  meeting  to  the  legislature 
with  that  proposition.  If  you  don't  do  it  in  one  year  and  come  back  for  a  second  ap- 
propriation, you  may  find  it  difficult  to  get  it.  This  is  merely  a  policy  suggestion. 
I  can  conceive  that  even  with  the  most  thorough  work  that  can  be  done  with  Paris 
green  in  spraying  trees  a  few  might  escape  and  start  a  new  colony.  Then  in  another 
20  years  this  thing  would  come  up  again. 

Professor  Shaler.  Do  you  gentlemen  agree  that  we  must  look  forward  to  a  careful 
and  continuous  work  against  this  moth  ? 

Professor  Riley.  As  I  said  before,  we  have  nothing  to  do  with  the  experience  or 
methods  of  Europe,  where  the  insect  prevails  over  vast  areas  and  where  nobody  ex- 
pects to  exterminate  it.  Yet  there  have  been  instances  of  similar  extermination,  as,, 
for  instance,  what  the  Prussian  Government  did  with  the  Potato  Beetle,  and  here  you 
have  an  opportunity  to  show  that  you  can  stamp  this  thing  out.  I  expect  a  few  will 
escape.  That  is  why  I  made  the  suggestion  that  it  would  be  wise  to  introduce  such 
parasites  as  can  be  used  against  it,  with  a  view  of  permitting  them  to  search  out 
those  which  may  have  escaped.  The  matter,  as  I  said,  may  not  be  possible,  but  if  it 
is,  it  is  only  possible  in  that  way,  and  all  other  efforts  would,  I  think,  be  rather 
puerile  and  serve  to  bring  the  whole  thing  into  popular  disfavor.  Set  the  school 
boys  to  work  on  the  eggs ;  that  ia  good  as  a  prophylactic  measure  and  would  do  a 
certain  amount  of  good,  but  the  good  would  be  very  slight  as  compared  with  the 
effective  work  you  ought  to  do  in  the  actual  destruction  of  the  caterpillars.  As  I 
said  before,  the  fact  that  the  insect  has  been  diminished  in  numbers  would  be  rather 
against  the  efficient  extermination  of  the  larvae  in  summer,  for  the  reason  that  it  is 
harder  to  find  an  isolated  bunch  of  caterpillars  in  a  county  than  when  they  are 
numerous.  I  still  hold  to  the  belief  that  whatever  funds  the  legislature  can  give 
you  should  be  devoted  to  a  prompt  and  effective  attempt  at  stamping  out. 
27707— No.  9 2 
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Professor  Shaler.  Suppose  every  tree  .sprayed,  what  reason  have  we  to  believe 
that  we  should  have  disposed  of  the  pest  ? 

Professor  Riley.  There  would  be  need  for  some  years  afterward  of  the  greatest 
care.  I  would  not  attempt  to  kill  the  young  caterpillars;  wait  until  they  are  some- 
what advanced,  so  that  the  work  could  be  concentrated  within  a  narrow  limit  of 
time. 

(At  this  point  Mr.  Scudder  came  in.) 

Professor  Shaler.  The  discussion  has  been,  Mr.  Scudder,  on  the  question  as  to 
whether  it  would  be  well  to  proceed  at  once  to  the  destruction  of  the  eggs.  There 
are  places  where  the  eggs  are  abundant,  and,  as  we  know,  they  are  conspicuous,  and 
it  seems  that  between  now  and  hatching  time  we  might  collect  a  considerable  per 
cent  of  them,  paying  for  them  by  weight  or  measure,  and  at  once  destroying  them. 
Professor  Riley  thinks  that  would  diminish  the  couspicuousness  of  the  colonies,  so 
to  speak,  and  make  it  harder  to  lind  them,  and  thinks  that  an  equal  amount  of  money 
would  go  further  in  poisoning  with  spray  than  it  would  in  collecting  the  eggs.  I 
should  like  to  hear  from  Mr.  Scudder  what  he  think  sabout  the  desirableness  of  doing 
anything  with  the  eggs. 

Mr.  Scudder.  I  feel  that  I  have  no  right  to  speak  in  the  presence  of  others  here 
who  have  given  special  study  to  economic  entomology,  while  I  have  not.  All  I  can 
speak  upon  is  the  natural  history  of  the  moth,  and  on  that  side  of  the  question  it 
might  be  well  to  ask  whether  it  is  behaving  the  same  in  this  country  as  in  the  old 
country.  There  are  a  number  of  moths  single  brooded  in  the  old  country  which  are 
double  brooded  here. 

Professor  Riley.  I  have  assumed  that  it  was  single  lirooded. 

Professor  Fernald.  I  have  bred  it  twice,  two  years  in  succession. 

Mr.  Scudder.  If  it  is  single  brooded  there  is  this  point  to  be  brought  out,  that 
as  the  caterpillar  is  a  very  liberal  feeder,  so,  of  course,  it  is  very  much  more  difficult 
to  reach  by  spraying,  because  the  spraying  is  not  to  be  confined  to  a  few  kinds  of 
trees,  but  to  a  very  large  number,  so  that  one  would  say  you  would  have  to  spray 
almost  everything  you  came  across.  So  with  the  eggs,  which  are  laid  not  always  on 
trees,  but  on  almost  anything  else.  It  therefore  becomes  the  most  dangerous  insect 
enemy  we  have  had  for  a  long  time,  1  think.  If  it  is  single  brooded  it  seems  to  me 
that  nature  has  indicated  the  easiest  means  of  attack.  The  eggs  are  laid  in  batches 
and  are  exposed  for  eight  months  of  the  year.  Therefore  it  seems  to  me  that  the 
eggs  are  the  place  to  attack.  I  should  suppose  that  the  same  amount  of  money  ex- 
pended in  the  destruction  of  the  eggs  would  effect  a  very  much  larger  end  than  the 
same  amount  of  money  spent  in  spraying. 

Professor  Riley.  I  have  been  trying  to  bring  out  what  knowledge  there  is  as  to  the 
actual  range  of  the  insect,  and  my  remarks  on  the  possibility  of  stamping  it  out  have 
all  been  based  on  that.  I  want  to  say  that  if  the  insect  has  spread  beyond  the  limits 
indicated  by  Professor  Shaler  and  got  into  the  larger  trees  I  think  the  question  of 
stamping  it  out  a  very  doubtful  one.  At  the  same  time  there  is  an  opportunity  here 
for  the  State  of  Massachusetts  to  make  the  experiment  and  show  what  can  be  done 
by  eflacient  means  and  intelligence.  I  would  rather  offer  a  higher  bounty  to  every 
schoolboy  for  pointing  out  where  the  caterpillars  are  to  be  found  during  two  weeks 
in  June  than  for  gathering  the  eggs.  I  believe  that  there  is  a  chance  of  stamping  it 
out  if  it  is  not  beyond  the  region  where  the  trees  are  comparatively  few  in  number 
and  not  very  large. 

Professor  Shaler.  How  would  it  do,  as  one  of  the  early  steps  in  this  work,  to  get 
all  the  information  we  can  as  to  the  periphery  and  publish  maps  showing  it  ?  Let 
us  ask  for  information  as  to  the  spread  of  the  pest  beyond  those  limits.  I  should 
hesitate  about  offering  a  reward  for  the  location  of  the  caterpillars,  because  there  is 
the  possibility  of  the  schoolboys  planting  them.  A  reward  for  the  eggs  is  much  more 
easy,  and  we  could  probably  interest  the  schoolboys  in  searching  for  them,  but  it 
would  hardly  do  to  offer  a  reward  which  might  serve  to  spread  the  plague.  All  these 
rewards  for  animals  are  very  dangerous. 
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Professor  Riley.  Ou  general  principles  it  is  bad  policy,  but  the  same  objection 
would  apply  to  a  reward  for  the  eggs.  If  the  boys  once  learned  that  they  could  get 
a  certain  amount  of  money  for  the  eggs,  they  would  not  be  so  interested  in  extermi- 
nating them  and  thus  cutting  off  future  revenue. 

Professor  Shaler.  I  should  state  a  definite  reward  and  not  go  beyond  a  certain 
time. 

Mr.  Craig.  We  have  two  or  three  village  improvement  associations  especially  to 
take  care  of  the  trees.  We  extended  an  invitation  to  the  citizens  to  take  part  in  the 
work,  and  they  were  to  notify  certain  committees  wherever  they  found  any  eggs. 
This  was  done  to  a  large  extent,  and  I  think  it  aided  the  commissioners  very  largely 
in  finding  out  where  the  moths  were. 

Professor  Shaler.  You  can  tell  us  about  the  extent  of  the  pest  in  Medford.  Over 
about  how  large  a  territory  did  it  extend? 

Mr.  Craig.  More  or  less  from  the  Maiden  line  over  to  Arlington. 

Professor  Shaler.  About  a  mile  and  a  half  in  the  worst  infested  district. 

Professor  Eiley.  What  was  the  result  of  the  commission's  work  ?  Are  the  eggs 
found  abundantly  in  that  neighborhood? 

Mr.  Craig.  I  don't  believe  there  are  one-tenth  the  eggs  there  were  when  the  com- 
mission commenced. 

Professor  Riley.  What  was  the  result  of  the  commission's  work  last  year?  Was  it 
appreciable  on  the  number  of  eggs  known  to  have  been  there  ? 

Mr.  Craig.  Yes,  certainly.  I  differ  from  you  two  gentlemen  about  destroying  the 
eggs.  I  think  it  was  the  means  of  destroying  a  great  many  of  the  pests.  On  many 
trees  it  was  controlled  by  gathering  the  eggs. 

Mr.  Sessions.  I  have  no  scientific  knowledge  on  the  subject,  but  it  seems  to  me  the 
first  and  most  important  thing  we  have  to  do  is  to  find  out  the  outside  line,  even  if 
we  don't  do  any  more  than  that  in  one  season.  The  old  commissioners  claim  that 
they  have  found  it ;  our  first  business  should  be  to  verify  that. 

Professor  Shaler.  Did  they  make  a  map  ? 

Mr.  Sessions.  I  think  not. 

Mr.  ScuDDRR.  How  do  they  know  the  moth  wasn't  blown  50  miles  away  by  a  storm  ? 

Professor  Shaler.  It  may  have  been.  But  it  is  a  strong  point  in  our  favor  that 
after  the  creature  has  been  20  years  on  the  scene  it  still  has  a  tolerably  distinct 
periphery. 

Professor  Riley.  That  is  what  I  have  based  ray  recommendation  to  exterminate  it 
upon.  I  should  not  like  to  see  the  attempt  abandoned,  but  my  remarks  have  all  been 
made  with  a  view  of  economizing  means  and  time  in  one  effective  effort  to  exterminate 
it.  All  these  other  measures  will  come  in  if  we  have  to  deal  with  the  pest  as  a  permanent 
thing  among  us.  As  a  mere  State  measure,  with  a  view  to  not  having  the  unenvia- 
ble reputation  of  having  given  a  pest  to  the  rest  of  the  country,  or  done  nothing  to 
prevent  its  spread,  Massachusetts  has  an  excellent  opportunity  of  showing  what  may 
be  done  by  intelligent  concentrated  effort.  All  other  means  are  puerile  as  compared 
with  destruction  by  the  arsenicals.  All  other  means  are  now  abandoned  in  fighting 
the  canker  worm,  the  codling  moth,  and  some  other  insects,  and  intelligent  spraying 
at  the  proper  time  has  come  to  be  looked  upon  as  the  most  efficient  means  of  protec- 
tion against  these  insects.  My  idea  is  that  what  you  ought  to  do  is  to  employ  a  suffi- 
cient force  of  intelligent  persons  to  scour  that  whole  region  in  the  month  of  June, 
and  indicate  every  plant  that  has  a  brood  upon  it. 

Professor  Shaler.  Suppose  you  had  100  persons  searching  at  the  same  time. 
What  general  instructions  could  you  give  them  in  determining  what  trees  were  in- 
fested ? 

Professor  Riley.  The  insect  is  gregarious  and  therefore  conspicuous.  There  is  no 
reason  why  intelligent  search  should  not  detect  it,  even  on  the  highest  trees. 

Professor  Shaler.  How  much  time  could  you  reckon  on  having  for  your  search 
after  the  creature  came  out  ? 
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Professor  Riley,  I  should  say  yon  could  count  on  10  days  after  it  was  batched.  Its 
gregarious  nature  makes  that  feasible. 

Professor  Shaler.  How  much  time  is  there  before  it  begins  to  spin  ? 

Professor  Riley.  I  believe  it  takes  3  or  4  weeks. 

Professor  Ferxald.  1  think  it  highly  desirable  to  make  the  attempt  to  stamp  it 
out.  I  don't  know  that  it  can  be  done,  but  it  is  worth  trying.  If  we  can  not  exter- 
minate it,  the  other  excellent  remedies  will  come  in  in  holding  it  in  check. 

Professor  Shaler.  Had  we  not  better  wait  until  we  can  strike  a  hard  blow  and  do 
the  best  we  can  this  year  with  prevention  ? 

Professor  Riley.  I  am  strongly  of  opinion  that  you  had  better  not  wait.  Some 
contingencies  may  arise  to  give  it  a  sudden  impetus.  I  woukl  adopt  the  auxiliary 
methods  of  introducing  parasites,  etc.,  and  I  would  also  have  a  special  committee 
authorized  to  inspect  all  nursery  stock  that  goes  out  from  the  infested  region  and  not 
allow  it  to  go  until  passed  upon  by  competent  men. 

Professor  Fernald  thought  the  Federal  Government  might  take  charge  of  the 
work.  Professor  Riley  stated  that  he  would  be  glad  to  assist  in  any  way  possible, 
but  that  since  the  establishment  of  State  experiment  stations,  the  Federal  Govern- 
ment felt  it  had  no  further  function  in  the  States,  so  far  as  local  insects  are  concerned. 
Professor  Shaler  thought  the  State  of  Massachusetts  should  make  the  fight  itself,  and 
only  ask  for  Federal  aid  in  case  it  could  not  exterminate  the  pest ;  §24,000  were  on 
haun,  and  he  thought  $25,000  or  §50,000  more  could  be  counted  on  from  the  legisla- 
ture. 

Mr.  SCUDDER.  I  don't  understand  the  force  of  the  arguments  used  by  my  neighbors 
on  either  side  (Professors  Riley  and  Fernald)  of  delaying  the  work  by  not  taking  the 
eggs  at  present.  Why  do  they  want  all  the  caterpillars  out  that  they  can  get,  in 
order  to  exterminate  them  ? 

Professor  Shaler.  It  is  a  question  of  seeing  them,  I  believe. 

Mr.  SciJDDER.  I  understand.  But  if  you  destroy  so  many  eggs  that,  say,  only  one 
tree  out  of  five  is  attacked,  you  have  to  deal  with  only  one-fifth  as  many  trees  in 
spraying. 

Professor  Riley.  I  want  to  tell  Mr.  Scudder  just  why  I  rather  urge  the  policy  I 
have  advised.  First  of  all,  it  is  from  the  iiolitical  side.  If  you  ask  for  an  appropri- 
ation to  stamp  it  out,  you  must  do  your  best  to  stamp  it  out.  As  Professor  Fernald 
lias  suggested,  it  is  simply  a  question  of  means,  and  I  would  not  think  of  asking  for 
less  than  $100,000,  and  I  would  concentrate  that  where  it  would  do  the  most  good. 
Killing  the  eggs  is  frittering  the  money  away  at  a  time  when  it  is  not  of  so  much 
value  as  if  concentrated.  Secondly,  I  have  little  faith  in  the  destruction  of  eggs  in 
this  case,  where  they  are  laid  on  so  many  dilierent  objects.  I  remember  distinctly  a 
little  cedar  tree  not  more  than  6  feet  high,  in  my  own  grounds,  that  was  attacked  by 
the  Bagworm.  I  thought  I  would  see  whether  I  could  not  clear  them  oflF.  I  worked 
for  two  consecutive  months  picking  off  from  that  tree  the  issue  of  not  more  than  two 
females.  Almost  daily  I  went  to  that  tree  and  found  fresh  specimens  that  I  had  over- 
looked the  day  before,  yet  in  the  Smithsonian  Grounds  I  have  absolutely  stopped 
similar  injury  on  large  trees  in  a  few  minutes  by  spraying.  It  would  have  been  of  no 
use,  in  my  judgment,  to  have  attempted  to  eradicate  them  by  hand  picking.  Sup- 
pose you  have  somebody  climb  a  tree  and  gather  twelve  batches  of  eggs,  but  he  fails 
to  get  the  thirteenth.  It  will  cost  no  more  to  spray  a  tree  for  the  thirteen  batches 
than  it  will  for  the  one. 

Professor  Shaler.  When  I  came  here  I  was  strongly  in  favor  of  offering  a  reward 
for  the  eggs,  but  I  admit  I  am  shaken  now. 

Mr.  Scudder.  I  don't  think  you  can  get  sufficient  force  to  spray  the  trees  thor- 
oughly in  the  time  allowed. 

Professor  Shaler.  I  think  we  shall  have  to  ask  the  Agricultural  College  to  lend 
us  say  80  or  100  of  their  young  men  for  this  work. 

Mr.  Sessions.  There  are  many  people  living  in  the  neighborhood  of  this  spraying 
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who  claimed  that  it  was  of  no  sort  of  value.  Do  any  of  these  gentlemen  believe 
that  ? 

Professor  Riley.  I  think  the  reasons  that  have  been  given  explain  why  they  had 
that  experience.  It  was  simply  due  to  the  impurity  of  the  Paris  green  and  the  im- 
perfect manner  of  applying  it.  You  will  always  have  more  or  less  of  failure  until 
you  put  this  matter  into  the  hands  of  men  who  can  give  their  whole  time  to  it  dur- 
ing that  period.  Only  those  men  should  be  employed  who  have  ability  and  experi- 
ence, and  one  man,  particularly,  should  be  engaged  to  superintend  the  whole  work, 
and  as  many  other  competent  persons  as  possible. 

A  tree  50  feet  high  is  very  easily  sprayed.  If  the  caterpillars  could  not  be  killed 
by  spraying,  it  would  be  better  to  cut  the  trees  down  over  the  whole  of  the  Middle- 
sex Fells.  It  pays  better  to  make  one  grand  effort  than  to  fritter  your  energies  away 
over  a  number  of  years  and  then  fail.  The  board  in  control  of  the  work  should  con- 
trol everything.  If  Paris  green  is  used,  it  should  all  be  issued  by  the  board,  after 
being  tested. 

Professor  Shaler.  I  should  like  to  ask  your  opinion,  gentlemen,  whether  any  con- 
siderable risk  to  health  is  to  be  apprehended  from  this  large  use  of  arsenic  in  the 
country.    Is  there  any  risk  of  poisoning  the  water  or  of  poisoning  animals  or  men  ? 

Mr.  Appleton.  The  committee  on  public  health  is  having  an  extended  hearing  on 
the  use  of  arsenicals. 

Professor  Riley.  If  the  spraying  is  copious  and  careless,  which  is  unnecessary, 
there  is  danger  of  stock  feeding  upon  grass  which  has  been  so  impregnated,  but  there 
is  no  necessity  for  that.  The  spraying  should  be  of  such  a  character  that  there 
would  be  comparatively  little  falling  from  the  tree  or  shrub  sprayed. 

Professor  Shaler.  Have  you  known  any  cases  of  poisoning  in  persons  employed  in 
spraying? 

Professor  Riley.  No,  I  have  seen  none,  but  I  have  known  of  cases  where  negroes 
would  sit  on  the  back  of  a  mule  with  spraying  pumps,  going  through  cotton  fields, 
and  carelessly  allow  the  water  to  fall  on  them.  I  have  known  them  to  become  sore 
in  the  groin,  but  never  knew  of  a  fatal  case. 

Mr.  Appletox.  The  spraying  is  washed  off  by  the  first  rain  of  course  ? 

Professor  Riley.  It  should  not  be.  The  whole  tree  is  enshrouded  in  a  vapor 
which  is  all-sufficient,  and  which  is  more  effective  than  a  more  copious  spraying. 

Professor  Shaler.  Is  there  any  particular  form  of  engine  which  will  give  that  form 
of  spraying  ? 

Professor  Riley.  There  are  various  spraying  devices  in  use,  depending  largely  on 
the  height  of  the  vegetation.  If  you  want  to  throw  to  any  great  height  without  the 
use  of  ladders,  you  need  a  spraying  device  that  will  throw  a  strong  jet.  In  almost 
all  cases  you  can  use  the  cyclone  nozzle  in  its  Vermorel  modification. 

Mr.  ScuDDER.  I  should  like  to  say,  before  going,  that  it  does  not  seem  to  me  likely 
that  the  thing  will  be  exterminated,  but  that  it  can  be  held  in  check  for  many  years. 
The  reason  why  I  don't  think  it  can  be  exterminated  is  because  we  have  not  got 
enough  persons  used  to  looking  for  the  caterpillars,  to  examine  the  trees  and  say  for 
certain  that  there  are  none  there.     I  do  think,  however,  that  it  can  beheld  in  check. 

The  Mayor  of  Arlington  said  they  had  had  very  little  trouble  with  it  in  his 
neighborhood.  The  sentiment  of  the  people  there  was  in  favor  of  the  continuation 
of  the  work. 

The  Mayor  of  Malden.  We  went  through  and  marked  every  tree  that  was  in- 
fested and  then  went  through  again  and  sprayed  them.  The  trees  were  not  so  infested 
as  to  be  particularly  noticeable. 

The  Mayor  of  Melrose.  The  selectmen  did  not  believe  there  were  any  Gypsy 
Moths  in  their  town.  As  far  as  he  knew,  the  i^eople  were  not  disturbed  by  their 
presence.  They  would  be  glad,  however,  to  have  the  inspectors  go  through  the  town 
and  look  for  it,  and  would  gladly  second  their  efforts. 

Professor  Shaler.  I  think  it  would  be  a  tax  of  probably  more  than  $100,000  annually 
if  not  checked. 
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Professor  Riley.  There  is  no  question  of  that,  if  it  is  allowed  to  take  its  course. 
That  is  what  makes  it  so  vitally  iuteresting  to  me,  and  why  I  am  so  impatient  of  any 
efforts  to  simply  check  it.  I  have  nothing  to  say  about  checking  it ;  I  speak  for 
stamping  it  out.  Mr.  Scudder  simply  says  he  doesn't  think  it  will  be  exterminated. 
As  to  how  much  of  any  given  territory  one  individual  is  capable  of  critically  examin- 
ing, a  man  who  is  capable  of  distinguishing  between  this  caterpillar  and  others, 
doing  nothing  else,  would,  in  my  judgment,  be  able  easily  to  go  over  a  squ  are  mile  of 
ground  a  day,  except  in  dense  forest. 

Professor  Shaler.  I  don't  think  so — nothing  like  it.  If  the  work  was  done  closely 
(and  two  together  would  do  better  work  than  one)  my  impression  is  they  would  be 
doing  good  work  to  get  over  100  acres  a  day. 

Professor  Riley.  Well,  say  100  acres 

Professor  Shaler.  If  we  could  get  from  the  college  say  40  young  men  as  inspectors, 
we  would  have  4,000  acres  a  day  inspected,  and  my  impression  is  that  the  region 
covers  about  10,000  acres.  That  area  can  be  thoroughly  inspected  by  20  parties  of 
selected  men  doing  nothing  else.  They  should  mark  the  infested  trees  and  plat  them 
on  a  map.  As  we  are  no  longer  a  paid  commission,  I  would  devote  that  money  to 
experts.  We  want  the  best  expert  we  can  select  to  superintend  the  actual  applica- 
tion of  the  remedies.  When  a  tree  is  marked  as  infested,  let  it  be  numbered  so  and 
so,  and  when  it  is  sprayed,  let  an  account  be  taken  of  that  tree,  so  that  by  some  sys- 
tem of  checking  we  can  find  whether  every  tree  has  been  disposed  of  or  not. 

Professor  Riley.  The  suggestion  seems  to  me  eminently  wise.  But  I  suppose  you 
could  get  the  leading  citizens  in  a  community  interested  also? 

Mr.  Sessions.  I  don't  believe  you  can  get  the  college  boys  to  come. 

Professor  Riley.  Not  if  you  paid  them  ?  It  would  be  an  excellent  education  for 
agricultural  students,  and  if  you  offered  them  !|100  each  you  would  have  no  difficulty 
in  getting  them,  I  think. 

Professor  Shaler.  What  month  should  the  work  be  done  in  ? 

Professor  Riley.  As  far  as  I  can  learn,  the  month  of  June.  I  believe  that  about 
the  second  week  in  June  will  be  the  time  to  strike,  after  having  made  all  your  plans, 
got  your  forces  ready,  and  trained  your  men.  It  may  be  that  the  thing  is  not  prac- 
ticable, but  I  can  see  nothing  impracticable.  It  is  simply  a  question  of  money  and 
men.  After  this  one  thorough  effort  you  need  not  ask  for  another  appropriation ; 
everybody  will  be  interested,  and  then  you  could  afford  to  offer  a  big  reward  for  any 
eggs  that  might  escape.     The  attempt  is  well  worth  making. 

Mr.  Sessions.  A  great  obstacle  is  in  procuring  help  you  can  depend  on. 

Professor  Riley.  Let  me  make  one  other  suggestion  :  While  the  infested  area  la 
stated  in  the  rough  at.  50  square  miles,  from  what  Professor  Shaler  said,  there  would 
probably  be  large  portions  of  it  that  would  require  nothing  but  inspection.  Now, 
wherever  there  are  large  trees  difficult  to  climb,  I  would  certainly  take  the  precau- 
tion to  ring  or  band  them,  because  that  will  prevent  any  stray  caterpillars  from 
climbing  up  those  trees.  No  caterpillars  will  ascend  such  trees,  and  if  any  escape, 
you  will  find  them  at  the  foot  of  the  trees.     European  experience  shows  this. 

Professor  Shaler.  Where  can  we  get  on  the  track  of  the  mixture  they  use  in 
Europe  for  that  purpose  ? 

Professor  Riley.  You  can  use  printer's  ink  for  that  purpose.  In  Newark  I  recom- 
mended the  use  of  the  fire  department  for  spraying  certain  very  tall  elm  trees. 

Professor  Shaler.  I  presume  we  could  make  such  an  arrangement  with  the  fire 
departments. 

Mr.  Craig.  We  have  an  engine  that  could  be  so  used. 

Professor  Riley.  I  would  modify  my  objection  to  egg  collecting  just  so  far  that  in 
the  case  of  large  trees  it  would  be  advisable  to  do  the  work  prior  to  estivation.  I 
think  boys  could  go  over  thems  and  in  this  direction  winter  work  would  be  advisable. 
It  would  also  be  advisable  to  have  these  large  trees  very  carefully  inspected  for  the 
eggs,  but  I  do  not  believe  you  would  be  justified  in  attempting  to  destroy  the  eggs 
over  the  whole  area. 
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Professor  Shaler.  Is  the  energy  of  ditfusion  and  the  tendency  of  the  females  to 
travel  at  all  proportioned  to  their  nunierousuess  ? 

Professor  EiLEY.  Yes;  it  is  a  general  principle  with  insects  that  in  proportion  as 
they  become  unduly  multiplied  the  migratory  instinct  is  developed. 

Professor  Shaler.  So  that  in  so  far  as  we  reduce  the  number  in  a  given  field  we 
tend  to  reduce  the  expansive  energy  ? 

Professor  Riley.  Without  doubt. 

Professor  Shaler.  And  therefore  if  we  fail  to  exterminate  it  this  year  we  shall 
at  least  diminish  its  expansive  energy. 

Professor  Riley  described  the  Cyclone  nozzle,  stating  that  it  is  not  on  the  market, 
but  is  easily  made  by  any  good  mechanic.  Thomas  Somerville  &  Son,  of  Washing- 
ton, are  constantly  supplying  it.  Professor  Riley  recommended  the  Vermorel  modifi- 
cation. 

At  6  p.  m.  the  conference  adjourned. 


THE  RAVAGES   OF   LIPARIS  (PSILURA)    MONACHA  IN    GERMANY 
AND  MEANS  OF  DEFENSE. 

[Author's  abstract  of  a  paper  read  by  B.  E.  Fernow  before  the  Entomological  Soci- 
ety of  Washington,  March  5,  1891.] 

Mr.  Fernow  spoke  of  the  alarming  increase  of  Liparis  monaclia  in 
Germany,  and  especially  Bavaria,  during  the  last  year  and  the  anticipa- 
tions of  still  greater  damage  in  1892,  and  hence  the  diligent  search 
after  effectual  remedies.  He  pointed  out  that  such  ravages  in  German 
pine  and  spruce  forests  meant  not  only  many  thousands  of  dollars  loss 
in  depreciation  of  wood  values,  but  also  most  inconvenient  disarrange- 
ment of  working  plans,  which  are  necessarily  laid  for  100  or  more  years 
in  advance. 

He  referred  to  the  last  great  ravages  of  this  insect,  which  involved 
an  area  of  over  100,000  square  miles  and  to  which  55,000,000  cords  of 
wood  succumbed  in  the  spruce  forests  of  eastern  Prussia  during  the 
years  1853-'67,  necessitating  the  premature  cutting  of  7,000,000  cords 
of  wood  to  save  it  from  subsequent  attacks  of  Scolytids.  In  the  pres- 
ent case  some  20,000  acres  of  spruce  in  Upper  Bavaria  were  first  at- 
tacked, but  soon  reports  from  all  parts  of  Germany,  Austria,  Bohemia, 
etc.,  indicated  unusual  increase,  so  that  many  thousand  square  miles  of 
forest  are  involved.  In  the  first-named  district  over  $8,000  were  spent 
toward  checking  the  damage. 

A  special  commission  has  been  appointed  by  the  Bavarian  Govern, 
ment  to  discuss  the  measures  to  be  takeu  against  the  further  spread  of 
Liparis  monacha  and  the  amount  of  observations  and  intelligent  pre- 
liminary discussion  of  measures  in  the  ''■  Programme  for  the  Commis- 
sion "  is  said  to  be  one  of  the  most  comprehensive  works  touching  such 
a  subject. 

Of  the  life  history  of  the  insect  Mr.  Fernow  pointed  out  only  the  fol- 
lowing notes  of  interest: 

Like  most  of  the  North  European  Bombycids,  it  has  but  one  genera- 
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tion  per  year,  and  since  as  many  as  150  eggs  may  be  laid  on  the  aver- 
age, by  one  female,  there  would  seem  to  be  ample  provision  for  its  propa- 
gation. N'evertheless  the  insect  has  been  in  many  localities  so  rare, 
that  in  50  years  in  one  district  hardly  a  specimen  for  collection  could 
be  found,  where  now  millions  suddenly  have  made  their  appearance. 
The  reason  for  its  sudden  multiplication  is  sought  in  climatic  conditions 
(rains),  which  were  unfavorable  to  the  Tachin.ie,  Ichneumon idiB,  and 
other  parasites  without  impeding  the  development  of  Liparis. 

As  reasons  for  the  rapid  spread  from  a  center  of  first  development 
and  the  infesting  of  areas  formerly  unoccupied  by  the  insect  were  cited 
voluntary  and  involuntary  migration  of  both  imago  and  larva.  Invol- 
untary migration,  or  drifting  by  wind  over  large  distances,  has  been 
definitely  observed,  while  the  larva  is  wafted  by  the  winds  when  sus- 
pended by  its  threads  in  the  early  and  also  later  periods  of  its  life. 
Kaius  also  bring  it  to  the  ground.  There  are  also  observations  extant 
which  would  prove  voluntary  immigration  of  the  imago  and  a  normal 
progress  of  the  exceedingly  mobile  larvfc  from  thinued-out  fields  of 
attack  to  the  unattacked  shadier  surroundings ;  the  observation  of 
Altum,  however,  that  "the  insect  rarely  feeds  in  the  same  district  two 
years  in  succession,  and  that  hardly  any  eggs  are  found  in  the  thinned- 
out  parts,  the  insect  seeking  the  shadier  outskirts  for  oviposition,"  does 
not  seem  to  hold  for  spruce  forest.  For  oviposition  it  seeks  the  scaly 
bark  of  pine  and  spruce,  under  which  the  eggs  are  inserted;  the  smooth 
bark  of  beech,  on  which  the  insect  seems  to  develop  better  than  on  coni- 
fers, does  not  offer  a  good  place  for  oviposition.  Three  hundred  larvae, 
3,000  pupfB,  and  up  to  140,000  eggs  could  be  counted  on  a  tree.  The 
insect  is  polyphagous,  almost  omnivorous,  but  it  is  considered  danger- 
ous only  on  spruces,  which  are  apt  to  die  from  its  attacks.  One  addi- 
tional reason  for  the  rai^idity  of  defoliation  is  that  the  larva  bites  off 
the  needle  half  way  up,  so  that  the  upper  half  falls  to  the  ground  and 
is  wasted. 

Of  interest  entomologically  is  the  appearance  of  a  black  variety  (var. 
eremita)  in  certain  locations,  and  also  that  at  first  the  males  are  in  pre- 
ponderance, and  remain  so  in  proportion  of  70  per  cent  to  30  per  cent 
of  females. 

The  most  important  biological  feature  of  economic  interest  is  the  tend- 
ency to  migration  and  great  mobility  of  the  larva,  which  gives  indica- 
tions for  the  methods  of  coping  with  the  pest. 

Various  methods  of  checking  the  ravages  have  been  proposed  and 
l^racticed.  The  sweeping  and  collecting  of  larvae  are  found  ineffective 
on  account  of  numbers,  and  undesirable  because  enemies  are  destroyed 
at  the  same  time ;  gathering  of  eggs,  because  all  over  the  tree,  high 
up,  and  difficult  to  get  at;  collecting  pui)a3,  too  few  on  the  ground; 
breeding  of  Tachina  monachoi^  too  difficult  and  uncertain.  Ditches  have 
been  found  a  good  aid  to  check  migration  of  the  larvfe  and  confine  it. 
One  of  the  most  ingenious  but  costly  and  ineffective  propositions  has 
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been  the  steam  and  electric  exhauster,  the  invention  of  a  Socialist,  an 
illustration  of  which  was  shown.  It  consists  of  a  2S-iuch  iron  pipe,  car- 
ried up  between  four  trees  above  their  tops,  carrying  a  horizontally  re- 
volving funnel  52  inches  diameter,  in  the  center  of  which  an  electric 
lamp  with  reflector  is  placed  for  the  purpose  of  attracting  the  moths. 
At  the  bottom  of  the  pipe  a  locomobile  creates  a  draft  to  suck  down  the 
insects.  Since  one  of  these  machines  costs  about  •5>S,0i)0  and  the  work- 
ing of  one  sample  machine  $1,500,  and  the  result  being  unsatisfactory, 
it  is  not  likely  to  become  useful.  Zinc  lights,  costing  40  cents  and  burn- 
ing one-quarter  hour,  were  found  too  expensive.  With  24  lights  in  two 
hours  from  10,000  to  15,000  moths  were  gathered  at  each  shield,  and 
such  a  light  in  not  too  dense  forest  is  effective  for  about  1,000  feet  cir- 
cumference. In  the  beginning  of  the  flight  the  effect  even  of  common 
fires  was  satisfactory ;  many  fires,  of  course,  being  superior  in  effect 
to  one  strong  source  of  light.  The  following  record  of  one  night  may 
be  of  interest : 


Date. 

Time. 

Eemaiks. 

July  22,  1890 

8:15  p.m. 

Lighting  of  fire.'*.    Light  west  breeze.    No  flight  observed. 

8:45  p.  m. 

Light  rain.     A  few  moths. 

9:15  p.m. 

Flight  more  numerous,  especially  females. 

9:45  p.  m. 

Increased  flight,  like  snowstorm.    Very  many  females.     Wind  changing 

to  south. 
Flight  suddenly  increased  from  east  and  northeast;  more  males,  yet  still 

9:50  p.  m. 

• 

many  females. 

10:00  p.m. 

Increase  ot  males. 

10:15  p.m. 

Most  of  the  moths  come  against  the  wind  through  the  smoke  ;  only  single 
ones  with  the  wind  and  more  from  above. 

10:40  p.m. 

Very  great  increase  from  northeast;  4J  per  cent,  females. 

10:50  p.m. 

Decrease. 

11:10  p.m. 

Almost  entirely  stopped.    Suddenly  a  new  flock,  like  snow,  from  north- 
east; almost  all  male. 

11:30  p.  m. 

Flight  increasing,  although  fire  low  ;  almost  all  males. 

12:00  p.m. 

Sudden  squall  of  rain  ;  fire  out. 

The  only  really  effective  remedy  so  far  found  against  this,  as  well  as 
a  number  of  other  insects,  like  Ocneria  dispar,  CheimatoMa  hrumata^ 
etc.,  is  the  "  insect  lime,"  and  in  this  particular  case  the  "  lime  band." 
For  Ocneria  dispar,  the  Gypsy  moth,  the  use  of  the  "  lime  "  applied  to 
the  egg  patches  has  been  found  of  great  effect.  The  '<  banding"  con- 
sists in  smoothing  the  bark  breast  high  around  the  trunk,  if  necessary, 
and  spreading  over  the  smooth  surface  a  band  of  specially  pre- 
pared glue,  about  2  inches  broad  and  one-fourth  of  an  inch  thick. 
This  work  is  done  from  May  to  June,  and  the  period  of  its  utility  is 
passed  by  middle  of  July.  At  the  same  time  all  underbrush  which  may 
serve  as  food  to  the  descending  caterpillar  is  removed,  and  the  result  is 
starvation  of  the  larvae.  The  object  of  the  lime  band  is  not  to  catch  the 
larva,  as  is  currently  believed,  but  to  prevent  its  ascent.  While  the  use 
of  tar  dates  back  to  the  beginning  of  this  century,  or  earlier,  and  was 
practiced  in  the  forest  against  the  ^'  Xun  "  {Liparis  monacha)  in  1834, 
and  is  now  regularly  employed  against  Gastropacha  pini,  its  advan- 
tages against  the  former  insect  are  ouly  now  fully  recognized,  and  the 
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method  of  its  applicatiou  perfected  by  improved  material  and  instru- 
ments. Three  or  four  firms  manufacture  an  insect  lime  which  answers 
the  requirements,  namely,  that  it  keeps  effective  for  3  months  ;  that  it 
does  not  run  in  hot  weather,  and  preserves  the  original  dimensions  of 
the  band ;  that  it  is  lighter  than  water  (to  show  it  free  from  heavy  ad- 
mixtures which  injure  its  usefulness) ;  that  it  preserves  a  disagreeable 
smell  (tar  oil),  which  seems  to  keep  the  larvue  off.  The  price  is  less  than 
$2  for  100  pounds.  The  cost  of  banding  1  acre  of  forest  by  hand,  with- 
out the  new  machines,  is  $1.80,  of  which  $1.25  goes  for  material,  25 
cents  for  bark  scraping,  and  30  cents  for  putting  band  on  trees.  With 
the  newly  patented  bark  scraper  and  gluing  machines  (illustrations  of 
which  were  exhibited),  the  cost  may  be  reduced  by  one-third  to  one- 
fifth,  with  more  effectiveness  in  addition. 

The  success  of  the  "lime  band"  was  demonstrated  in  a  district  of  about 
2,000  acres  at  an  expenditure  of  $12,000,  experimentally,  including  the 
cutting  of  infested  trees,  etc.  The  larv?e  accumulated  below  the  bands 
by  the  thousand  and  could  be  killed  easily  or  starved  to  death.  Those 
that  were  on  the  trees  in  descending,  let  themselves  drop  over  the  im- 
pediment. The  next  year  will  furnish  a  still  larger  amount  of  experi- 
ence in  fighting  the  pests. 

Mr.  Fernow  also  suggested  that  the  introduction  of  insect  lime  into 
this  country  might  be  desirable  as  an  additional  cheap  means  of  pro- 
tecting orchard  and  park  trees.  This  lime  is  manufactured  by  L.  Pohl- 
born,  of  Berlin,  and  Schindler  &  Mlitzell,  of  Stettin,  previously  men- 
tioned on  page  30  of  tJie  current  volume,  and  by  other  German  firms. 


A  NEW  SCALE  INSECT  FROM  CALIFORNIA. 

By  D.  W.  COQUILLETT,  Los  Angeles,  Cal. 

Lecanium  pruinosum  n.  sp. — Adult  female  pale  brownish,  thinly  covered  -with  a 
whitish  powder  which  does  not  conceal  the  groundcolor;  body  oblong  in  outline, 
very  convex  above,  not  distinctly  carinate,  the  surface  very  uneven  ;  margins  nearly 
perpendicular ;  dimensions  as  follows :  Largest  specimen,  length  7  millimetres,  width 
a  trifle  over  5  millimetres,  heights  millimetres;  smallest  full  grown  specimen,  length 
4  millimetres,  width  3  millimetres,  height  2  millimetres;  auteunjemuch  thickest  at  the 
base,  7-jointed ;  joint  6  the  shortest,  then  5,  then  1  and  2,  which  are  subequal  in  length ; 
joints  3,  4,  and  7  are  also  subequal  in  length,  each  nearly  twice  as  long  as  6 ;  joint  7 
tapers  to  the  tip,  and  is  furnished  with  a  style  inserted  to  one  side  of  the  extreme  tip, 
the  style  being  about  three-fourths  as  long  as  this  joint;  anal  cleft  and  lobes  normal. 

In  the  old  dead  and  dried  scales  the  powdery  substance  becomes 
almost  entirely  removed,  and  the  surface  becomes  rougher,  especially 
along  the  sides,  where  it  is  very  rugose,  the  center  of  the  dorsum  always 
being  smoother  than  the  sides  ;  the  margin  usually  becomes  thin  and 
spread  out,  forming  an  acute  angle  with  the  bark  upon  which  it  rests; 
the  color  of  the  scale  is  now  a  reddish-brown. 


383 

The  females  become  full  grown  early  in  summer,  and  the  eggs  are 
laid  during  the  months  of  May,  June,  and  July ;  these  are  of  the  usual 
ovoid  form  and  of  a  yellowish-white  color.  They  hatch  out  in  a  few 
weeks  after  being  deposited,  and  the  young  larvaj  settle  down  upon  the 
under  side  of  the  leaves,  arranging  themselves  in  various  positions 
without  any  regard  to  the  veins  or  midribs.  Larvte  which  I  found 
September  3,  on  the  under  side  of  the  leaves  of  an  ash  tree  {Fraxinus 
sp.),  were  of  a  paler  green  color  than  the  leaf  itself,  being  nearly  con- 
colorous  with  the  midribs  and  larger  veins ;  they  have  a  distinct  dor- 
sal ridge  exteudiug  the  entire  length  of  the  body,  and  with  many 
smaller  ones  (about  24  on  each  side)  extending  from  it  to  the  margin, 
some  of  them  being  divided  into  two  branches.  The  margin  itself  is 
furnished  with  a  row  of  bristle  like  appendages,  and  the  ordinary  four 
lateral  notches  are  present  besides  the  anal  cleft  with  its  two  accom- 
panying lobes. 

At  the  approach  of  the  winter  season  and  before  the  leaves  have 
fallen  from  the  trees,  the  lar vie  migrate  to  the  twigs  and  smaller  branches, 
usually  selecting  those  of  the  last  season's  growth ;  here  they  settle  down 
invariably  upon  the  under  side  of  the  twig  or  branch.  A  large  number 
of  these  larvie  which  I  found  March  4,  on  twigs  of  ash  trees  were  of  the 
same  general  form  as  those  above  described,  but  the  color  is  now  a  deep, 
brownish  red,  with  the  legs  and  antennae  pale  yellow  ;  the  body  is  now 
nearly  1  millimetre  long,  evenly  convex  above  except  for  the  dorsal 
ridge,  twice  as  long  as  wide,  and  the  appendages  of  the  margin  are  of 
various  shapes,  the  greater  number  ot  these  being  broadest  at  the  mid- 
dle. On  each  side  of  the  body  is  a  submarginal  row  of  about  live  long 
bristles,  but  these  are  easily  broken  off,  and  it  is  difficult  to  find  a  speci- 
men with  more  than  three  of  these  bristles  intact.  The  usual  lateral 
notches  are  very  shallow  and  are  usually  filled  up  with  a  whitish  exu- 
dation. On  April  4  I  found  a  great  many  of  these  scales  on  a  branch 
of  an  ash  tree  and  a  majority  of  them  were  over  half-grown. 

I  first  found  specimens  of  this  scale  on  apricot  trees  in  this  city;  this 
was  in  the  summer  of  1887,  and  at  about  the  same  time  Mr.  Alexander 
Craw,  of  this  city,  also  found  specimens  of  this  species,  some  of  which 
he  forwarded  to  Prof.  J.  H.  Comstock,  our  best  authority  on  this  group 
of  insects,  and  Professor  Comstock  replied  that  they  evidently  belonged 
to  a  new  species,  for  which  he  proposed  the  name  of  Lecanium  pruino- 
sum,  or  the  "Frosted  scale ;"  but  I  am  not  aware  that  he  has  published 
a  description  of  it  up  to  the  present  time.  Among  all  the  descriptions 
of  the  species  of  Lecanium  to  which  I  have  access,  none  agree  so  well 
with  the  present  species  as  does  Dr.  Fitch's  description  of  his  Lecanium 
caryw  (Transactions  N.  Y.  State  Agricultural  Society,  p.  443) ;  but  Pro- 
fessor Riley,  who  has  compared  specimens  of  the  present  species  with 
Dr.  Fitch's  type  specimen,  writes  me  that  the  two  species  are  quite  dis- 
tinct and  that  caryw  is  much  larger  than  pruinosiim. 

In  Los  Angeles  County  I  have  found  full-grown  specimens  of  pmi- 
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nosnm  on  the  following-named  trees:  Apricot,  prune,  peach,  cherry, 
English  laurel  {Primus  lauro-cerasus),  pear,  apple,  English  walnut,  birch 
[Betula  sp.),  and  ash  {Fraxinus  sp.);  and  Professor  Kiley  writes  me 
that  it  has  also  been  found  on  grape  vines  at  Berkeley,  in  this  State. 
Some  of  the  trees  which  I  examined  were  very  thickly  infested  with 
these  scales,  and  as  no  insect  is  known  to  attack  them,  they  may  yet 
develop  into  a  very  serious  pest.  A  single  experiment  that  I  made  last 
season,  however,  would  seem  to  indicate  that  on  dormant  deciduous 
trees  these  scales,  all  of  which  at  this  season  of  the  year  are  in  the  larva 
stage,  could  be  readily  destroyed  by  means  of  a  wash  or  spray  composed 
of  the  following  ingredients:  Kesiu,  30  pounds;  caustic  soda  (about  70 
per  cent,  strong),  9  pounds;  fish  oil,  4^  pints,  and  water  sufficient  to 
make  100  gallons.  On  the  12th  of  May  I  sprayed  some  of  this  solution 
on  a  few  branches  of  a  prune  tree  which  were  thickly  infested  with 
these  scales,  and  this  proved  fatal  to  all  of  them,  besides  destroying  the 
greater  number  of  their  eggs.  This  wash,  however,  could  only  be  used 
while  the  trees  are  dormant,  and  should  never  be  used  when  the  young 
buds  are  bursting  forth  or  at  any  time  when  the  trees  are  in  leaf. 


NOTES  ON  THE  HABITS  AND  EARLIER  STAGES  OF  CRYPTOPHASA 
UNIPUNCTATA,  DON.,  IN  AUSTRALIA. 

By  Henky  Edwauds,  Xew  York  City. 

One  of  the  most  singular  instances  of  the  change  of  habits  in  a  species 
of  Lepidoptera  that  has  come   under  my  notice  is  to  be  found  in  that 


Fig.  SO.—Cryptophasaunipunctata:  a,  larva;  6,  lateral  view  of  enlarged  segments;  c,  pupa;  d,  anal 
segment  or  cremaster;  e,  adult— all  natural  size  except  b  and  d,  which  are  enlarged  (original). 

of  the  insect  referred  to  in  the  present  article.     As  far  back  as  1858  I 
was  fully  acquainted  with  the  species,  and  raised  a  considerable  num- 
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ber  to  the  imago  state.  It  was  then  only  to  be  fouucl  on  the  Black  Wat- 
tle, Acacia  decurrens,  tbe  larva  burrowing  into  the  stems  and  younger 
branches,  but,  as  far  as  my  observations  went,  never  attacking  the  trunk 
or  the  larger  arms  of  the  tree.  It  was  not  unusual  to  find  specimens  in 
the  very  early  morning,  i.  e.  at  5  or  6  a.  m.,  at  rest  'ipon  the  leaves  of 
the  wattle,  but  later  in  the  day  they  hid  themselves  from  the  sunlight 
and  were  very  rarely  met  with.  On  my  return  to  the  colonies  during 
the  past  summer,  I  was  led  to  observe  that  many  fruit  trees  in  the  gar- 
den of  the  Hon.  George  Coppin,  at  Richmond,  near  Melbourne,  had 
been  attacked  by  some  pest,  and  were  rapidly  approaching  destruction. 
Close  investigation  displayed  the  fact  that  some  burrows  had  been  made 
in  the  trees  somewhat  similar  to  those  of  the  Cossidce,  the  entrance  to 
these  burrows  being  artfully  concealed  by  a  small  cap  of  fragments  of 
wood  and  bark  so  closely  cemented  together  as  to  appear  like  a  portion 
of  the  bark  itself.  Upon  cutting  down  one  of  the  diseased  branches 
and  splitting  it  open,  I  found  that  the  burrow  passed  at  right  angles  to 
the  very  heart  of  the  branch,  and  thence  downward  for  a  space  of  15 
or  16  inches. 

At  the  bottom  of  this  burrow  I  found  a  full-grown  larva,  which,  when 
disturbed,  wriggled  itself  about  with  very  rapid  movements,  crawling 
up  and  down  its  burrow  with  surprising  quickness.  Below  the  home 
of  the  first  insect  noted  was  another  burrow  of  12  inches  in  depth,  and  in 
this  I  found  a  healthy  pupa,  equally  with  the  larva  disinclined  to  leave 
its  resting  place.  Wherever  throughout  the  garden  a  dead  branch  was 
to  be  seen,  it  was  always  found  to  contain  one  or  more  of  these  insects 
in  either  the  larva  or  pupa  state,  and  their  number  can  be  guessed  at 
when  I  say  that  not  less  than  thirty  trees  had  been  more  or  less  attacked 
by  this  destructive  species.  Those  most  aftected  were  cherry,  plum, 
apricot,  nectarine,  peach,  and  quince,  but  I  found  also  one  pear  tree 
containing  a  larva,  and  it  is  possible  that  in  the  course  of  a  short  time 
the  apple  trees  may  also  suffer.  As  in  the  Cossidre,  -3i^geriad8e,  and 
other  internal  feeders,  the  i)upa  when  near  the  final  change,  works  its 
way  to  the  mouth  of  the  burrow,  and  the  moth  as  it  emerges  softens  the 
cover  of  chips  with  which  the  entrance  is  closed,  and  so  makes  its 
escape.  The  pupa  does  not  protrude,  as  is  the  case  in  the  above  men- 
tioned families,  but  remains  a  little  distance  within  the  opening.  The 
moths  emerge  from  the  pupa  about  6  or  7  p.  m.  and  may  be  found  ad- 
hering to  the  branches,  often  in  copula.  They  are  easily  attracted  by 
light,  and  no  less  than  eighteen  fine  specimens  were  taken  in  one 
evening  at  a  lamp  placed  rather  high  in  the  house.  They  are  exceed- 
ingly delicate  insects,  and  are  easily  killed  in  the  cyanide  bottle,  usually 
dying  in  from  20  to  25  seconds.  Great  care  has  to  be  exercised  in 
handlingthem,  as  the  fine  silvery  white  scales  are  very  readily  removed. 
The  genus  appears  to  be  distinctly  Tortricid,  and  has  nothing  in  common 
(save  its  method  of  burrowing)  with  the  Cossidfe,  in  which  it  has  been 
placed  by  some  authors.  The  following  descriptions  apply  to  the  stages 
in  which  I  was  enabled  to  observe  it. 
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Larva.— Full  grown.  Tortricid  iu  form,  the  head  tapering  in  front  and  truncate, 
pitchy,  rugose,  with  slightly  dorsal  channel.  Mouth  parts  ample.  Upper  side  of 
body,  except  the  second  segment,  which  is  pitchy,  dull  pale  chocolate  brown.  Under 
side  sordid  white.  Spiracles  pale  pitchy,  as  are  also  the  thoracic  feet.  On  the  dor- 
sum series  of  double  ovate  shining  spots,  placed  transversely,  a  little  darker  than  the 
ground  color.  These  spots  differ  in  intensity  in  various  individuals.  There  are  a 
few  short  hairs  upon  all  the  segments,  and  especially  about  the  head  and  anal  ex- 
tremity.    Length,  .35  millimeters. 

PM2>a.— Cylindrical,  rounded  in  front,  and  tapering  suddenly  posteriorly.  Color, 
bright  chestnut-brown  in  life,  changing  to  pitchy.  The  htad,  thorax,  and  wing 
cases  darker  than  the  rest.  Surface  very  much  roughened,  the  head  and  thorax 
being  covered  with  transversely  waved  ridges.  The  abdominal  segments  are  also 
wrinkled,  but  less  rugosely.  Wing  cases  broad,  smooth,  glossy,  those  of  the  antennae 
being  strongly  defined.  Anal  segment  rounded.  Cremaster  short,  bifurcate, 
Length,  .23  millimeters.     Width  across  the  wing  cases,  8  millimeters. 

This  pretty  species  must  now  be  iucluded  among  the  most  injurious 
insects  of  Australia,  and  as  it  is  eagerly  sought  by  collectors,  its  num- 
bers may  be  easily  kept  in  check.  I  have  seen  it  in  two  collections 
marked  Morgia  gigantella  Walk. 


STEPS  TOWARDS  A  REVISION  OF  CHAMBERS'S  INDEX,  WITH  NOTES 
AND  DESCRIPTIONS  OF  NEW  SPECIES. 

By  Lord  Walsingham. 

[Continued  from  p.  329.] 

ARGYRESTHIA  Hb. 

Argyresthia  plicipunctella  Wlsm. 

Hah.  :  Head  of  Noyo,  Mendocino  County,  California,  8-11  June,  1h71  (5  specimens). 

Crescent  City,  Del  Norte  County,  California,  22  June,  1872  (1  specimen).     Rouge 

River,  Oregon,  7  May,  1872  (1  specimen). 

The  localities  where  this  species  was  captured  were  inadvertently  omitted  from 
the  description  [Insect  Life,  hi,  120,  1890]. 

COPTOTRICHE  Wlsm. 

Coptotriche  zelleriella  Clem. 

Tischeria  zelleriella  Clem. 

—  complanoides  F.  and  B.  {zellei-ella  F.  and  B.). 

I  have  now  the  female  of  Tischeria  complanoides  F.  and  B.,  which  distinctly  con- 
firms my  previous  impression  that  this  is  truly  Tischeria  zelleriella  Clem.  The  dark 
gray  hind  wings  of  the  female  are  very  noticeable,  and  the  hind  wings  of  the  male 
in  bred  specimens  entirely  answer  to  the  description  of  Clemens,  printed  in  italics, 
"  tinted  with  yellow  externally  towards  the  tip." 

I  had  observed  that  Frey  and  Boll  had  overlooked  the  peculiar  form  of  the  hind 
wings  of  the  male  when  describing  the  species  under  the  name  complanoides.  This 
is  now  accounted  for  by  the  fact  that  the  female  only  appears  in  Frey's  collection, 
whereas  the  male  has  turned  up  from  Zeller's  collection  received  from  Boll  iu  1873, 
labeled  ''zellerella  CI.  Fr.  E.  Z.,  73,  220.     Boll  lit.  4,  73." 
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COPTOTRICHE  Wlsm. 
1   zellerieUa  Clem. 

Tischeria  zelleriella  Clem.  ( i859). 

—  Tischeria  complanoides  F.  and  B.  (1873). 
=  Tischeria  zdlerella  F.  and  B.  (1873). 
=  Tischeria  latipennella  Chamb.  (1878). 

TISCHERIA  Z. 

Since  the  late  Professor  Frey's  types  have  come  into  my  hands  I  have  gained  much 
information  about  this  genus  and  have  at  least  oue  important  correction  to  malie  in  my 
previous  notes. 

1.  Tischeria  citrinipennella  Clem.  S 

=  qiiercitella  Clem.  $ 

=  quercivorella  Gliamb.  <?  9 

2.  Tischeria  badiella  Chamb. 

=  citrinipennella  Stn.  and  Wlsm.  {nee  Clem.) 

^=  suljihiirea,  Wlsm.  [Insect  Life  ii,  324  (1890)  {nee  Frey). 

The  specimen  which  I  supposed  to  be  citrinipennella  Clem.,  as  compared  with  the 
type  in  1871,  exhibits  no  signs  of  the  fuscous  patch  at  the  base  of  the  hind  wing,  re- 
ferred to  in  the  description  of  that  species. 

The  specimen  sent  by  Clemens  to  Stainton  under  this  name  agrees  with  mine  and 
also  wants  this  character  although  both  are  males. 

These  two  specimens  have  the  faint  gray  spot  at  the  anal  angle  of  the  fore  wings 
noticed  by  Stainton  in  his  republication  of  Clemens's  papers  [Tin.  N.  Am,  p.  39,  and 
foot  note  p.  82  (1872)]  on  which  I  had  partly  relied  for  the  identification  of  my  speci- 
men. 

This  distinguishing  mark  was  not  referred  to  by  Clemens,  and  considering  the  num- 
ber of  closely  allied  species  of  this  genus  which  have  since  been  found  in  the  United 
States  it  is  extremely  probable  that  Clemens  had  more  than  one  species  in  the  series 
from  which  he  selected  the  example  sent  to  Stainton. 

The  only  species  known  to  me  (and  I  have  a  lar  o  amount  of  material  for  compari- 
son) in  which  the  fuscous  patch  occurs  at  the  base  of  the  wings  of  the  male  (not  in  the 
female)  is  quercivorella  Chamb.,  while  the  only  oue  of  the  pale  yellow  oak-feeding 
species  which  possesses  the  dark  scaling  at  the  angle  of  the  fore  wings  is  badiella 
Chamb. 

It  is  therefore  more  than  probable  that  querciv  orella  Chamb.  equals  the  true  citrini- 
pennella Clem,  [indeed  Chambers  himself  seems  to  have  had  a  strong  suspicion  of 
this  synonymy  (Cin.  Qr.  Jr.  Sc,  ii,  110),  and  I  have  had  it  from  larv^se  received  as 
citrinipennella  from  Miss  Murtfeldt  J,  whereas  badiella  Chamb.,  although  in  Clemens's 
possession,  was  not  specifically  described  by  him. 

I  have  already  identified  quercivorella  Chamb.  as  a  synonym  of  quercitella  Clem. 
[Insect  Life,  ii,  324  (1890)]  which  was  described  from  a  single  crippled  specimen.  It 
was  not  surprising  that  Clemens  should  have  failed  to  recognize  the  female  of  his 
citrinipennella  in  a  specimen  absolutely  devoid  of  the  characteristic  dark  patch  which 
distinguishes  the  male.  Female  specimens  from  Frey's  collection  and  Zeller's  are 
labeled  quercitella  Clem,  and  correspond  with  those  females  which  I  have  bred  from 
the  same  mines  as  produced  typical  males  with  the  dark  patch. 

Tischeria  sulphurea  Frey. 

The  hind  wings  of  the  <?  are  broad  and  evenly  lanceolate  and  the  costal  cilia  are 
brownish  fuscous  for  three-quarters  of  the  wing-length,  but  especially  from  the  base. 
The  fore  wings  possess  a  thick  mat  of  coarse,  closely  ap pressed  scales  on  the  under  side 
along  the  discal  cell.    It  is  remarkable  that  Frey  should  not  have  observed  that  the 
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gray  tint  to  which  he  refers  was  caused  by  this  abnormal  scaling.  I  have  his  labeled 
type  ( c?  )  before  me.  The  specimens  referred  by  me  to  sulphurea  [Insect  Life,  ii, 
324,  (1890)]  were  wrongly  identified;  they  are  iadiella  Chamb. 

Tischeria  clemensella,  Chamb. 

Tischeria  clemensella,  Chamb.     Bull.  U.  S.  G.  G.  Surv.,  iv,  98-9.     (1878,  February.) 
=  zeUeriella,  Chamb.  (nee.  Clem.).     Cin,  Qr.  Jr.,  Sc,  ii,  110.     (1875.) 
=  bicolor,  Frey.     Stett.  Eut.  Zeit.  xxxix,  255.     (1878,  September.) 
Since  I  have  had  the  type  of  hicolor,  Frey,  I  am  convinced  that  this  is  the  species 
indicated  by  Chambers  under  the  name  clemensella,  no  other  agreeing  with  Lis  de- 
scription of  the  hind  wings.    They  are  exactly  as  he  writes  [Bull.  U.  S.  G.  G.  Surv., 
IV,  98  (1878)].     "The  hind  wings  are  also  paler  and  wider;  though  not  nearly  so 
wide,  and  tapering  much  more  gradually  to  the  acute  apex,  than  in  latipennella,  with 
which  it  otherwise  agrees,  except  that  it  lacks  the  yellow  tint  along  the  apical  part 
of  the  costa." 

Tischeria  castanella,  Chamb. 

I  am  unacquainted  with  this  species,  but  it  seems  to  be  distinguished  by  having 
the  abdomen  densely  dusted  beneath  with  brownish-yellow,  a  character  which  also 
occurs  in  citrinipennella  and  clemensella,  it  is  nearly  one-third  of  an  inch  in  expanse. 
I  should  have  been  persuaded  that  Chambers's  description  .referred  to  sulphurea,  Frey, 
but  I  am  unable  to  distinguish  any  brownish-yellow  dusting  beneath  the  abdomen 
of  Frey's  type.  Chambers,  unfortunately,  omits  to  mention  the  hind  wings  in  his 
description  of  castaneceella. 

Tischeria  fuscomarginella,  Chamb, 

The  specimens  referred  to  fuscomarginella  [Insect  Life,  ii,  324  (1890)]  were  wrongly 
identified.  The  Texan  specimen  is  a  J  of  citrinipennella,  while  the  Missouri  speci- 
mens are  at  present  undetermined,  though  they  seem  to  agree  approximately  with 
Chambers's  description.  I  have  not  yet  seen  an  authentic  specimen  of  fuscomarginella, 
Chamb. 

Tischeria  tinctoriella,  Chamb. 

T.  concolor,  Z.,  clemensella,  Chamb.,  and  tinctoriella,  Chamb.,  are  distinguished  from 
the  other  species  of  this  genus  by  the  dull  ochreous  color  of  the  fore  wings. 

T.  tinctoriella  may  be  separated  from  clemensella  by  the  normal  shape  of  the  hind 
wings,  which  are  not  widened  at  the  base,  and  sharply  attenuated  from  the  middle  as 
in  the  latter  species ;  tinctoriella  differs  from  concolor  in  possessing  a  patch  of  brown- 
ish-fuscous scales  on  the  upper  side  of  the  fore  wings  at  the  anal  angle.  The  larva 
feeds  in  a  blotch  mine  on  the  upper  side  of  the  leaf,  and  is  well  described  by  Cham- 
bers as  containing  a  circular  nidus  streaked  with  ziczac  purple  lines,  whereas  that 
of  concolor  strongly  impresses  the  edge  of  the  leaf.  Its  darker  color  at  once  distin- 
guishes it  from  the  pale  hadiella,  although  the  group  of  gray  scales  is  in  the  same 
position  near  the  anal  angle  of  the  fore  wings. 

I  hope  that  the  corrections  contained  in  these  notes  will  make  some  amends  for  the 
too  hasty  publication  of  my  previous  impressions  arrived  at  under  difficulties  which 
have  been  greatly  removed  by  the  acquisition  of  Frey's  types.  The  only  three 
described  North  American  species  now  unrepresented  in  my  cabinet  are  castanewella, 
Chamh.,  fuscomarginella,  Chamb.  (under-side  miner),  and  pulvella,  Chamb. 

The  following  tabulation  of  the  oak-feeding  species  found  in  the  United  States 
may  assist  collectors  to  identify  their  captures  by  drawing  their  attention  to  the 
peculiarities  by  which  most  of  them  can  be  easily  distinguished. 

A.  Hind  wings  of  more  than  normal  width. 

B.  Apical  cilia  of  hind  wings  excised  above  in  ^ ,  entire  in  9  -  =  Coptotriche,  Wlsm. 

1.  Hind  wings  broad,  abruptly  depressed  in  both 

sexes,  gray  or  grayish ^  Coptotriche  zelleriella,  Clem. 
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BB.  Apical  cilia  not  excised  iu  <? =  Tischeria,  Z. 

1.  Hiud  wiug8  of  $  broad,  eveuly  lanceolate  (  9 

unknown) =  Tischeria  sulphurea,  Frey. 

2.  Hind  wings  of  both  ^  and  $  widened  at  base,  sharply  attenuated  from 

middle  of  wing =  Tischeria  clemensella,Ch.amh. 

AA.  Hind  wings  of  normal  width. 

B.  $  with  distinct  fuscous  patch  on  under  side  near  base  of  fore  wings  (not  show- 

ing on  upper  side)  ;  a  less  conspicuous  patch  near  base  of  hind  wings 
(showing  on  both  sides) ;  9  without  dark 

patches  at  base  of  wing =  Tischeria  citrinipennella,  Clem. 

BB.    (J  without  fuscuous  patches  at  bases  of  wings. 

C.  With  a  distinct  patch  of  fuscous  scales  on  the  upper  side  of  fore  wings  at  anal  angle, 

1.  Fore  wings  pale  lemon-yellow,  apex  reddish. .  =  Tischeria  badiella,  Chamb. 

2.  Fore  wings  dull  ochreous =-  Tisclieria  tinctoriella,  Chamb. 

CC.  Without  patch  of  fuscous  scales  on  upper  side  of  fore  wings. 

D.  Abdomen  densely  dusted  beneath  with  brownish- 

yellow  =  Tischeria  castaneteella,  Chamb. 

DD.  Abdomen  not  densely  dusted  beneath  with  brownish-yellow. 

1 .  Fore  wings  dull  ochreous =  Tischeria  concolor  Z. 

2.  Fore  wings  reddish  yellow,  margined 

with  purplish  fuscous =  Tischeria  fuscomarginella,  Chamb. 

TISCHERIA,  Z. 


1.  sulphurea,  Frey  (1878) 

2.  clemensella,  Chamb.  (1878— February) 

x=  zeUeriella,  Chamb.    (1875)  (nee. 

C!em.) 
=  bicolor,  Frey  (1878— September) 

3.  concolor,  Z.  (1875) 

4.  castanella,  Chamb.  (1875) 

5.  citrinipennella,  Clem.  (1859)  ^ 

=  quercitella,  Clem.  (1863)  9 

^=  quercivorella,  Chamb.  (1875)  <?  9 

6.  badiella,  Chamb.  (1875) 

=  bodicella,  Chamb.  (1875) 

:=  citrinipennella,  Stn.  Wlsm.  (nee. 

Clem.) 
=  sulphurea,   Wlsm.    (1890)    (uec. 

Frey) 


7.  fuscomarginella,  Chamb.  (1875) 

8.  tinctoriella,  Chamb.  (1875) 

9.  helianthi,  Frey  (1878) 

10.  solidaginifoliella,  Clem.  (1859) 

11.  pruinosella,  Chamb.  (1875) 

^=piirinosella,  Chamb.  (1875) 

12.  pulvella,  Chamb.  (1878) 

13.  heterotertB,  Frey  (1878) 

14.  heliopsiella,  Chamb.  (1875) 

=nolckeni,  F.  &  B.  (1876) 

15.  longeciliata,  Frey  (1878) 

16.  ambrosiella,  Chamb.  (1875) 

17.  ceauothi,  Wlsm.  (1890) 

18.  malifoliella,  Clem.  (1860) 

19.  ajnea,  F.  &  B.  (1873) 

20.  roseticola.  F.  &  B.  (1873) 


DESCRIPTION  OF  CERTAIN  LEPIDOPTEROUS  LARViE. 


By  Harrison  G.  Dyar,  Bhinebeck,  N.  Y. 
Pholisora  hayhurstii,  Edwards. 

Larva. — Head  as  large  as  any  part  of  the  body,  cordate,  dull  black,  closely  covered 
with  short  white  hairs.  Antennae  and  mouth  parts  pale  brownish.  Joint  2  is  very 
small,  not  more  than  half  as  high  as  the  head  ;  thence  the  body  thickens  to  about 
joints  8  and  9,  and  then  tapers  somewhat  to  the  posterior  extremity.  It  is  of  about 
uniform  width  except  joint  2,  which  is  very  narrow.  There  is  a  slight  subventral 
fold.  Theupperhalf  of  joint2is  covered  by  a  pale  brown  cervical  shield.  Color  dirty 
greenish  yellow,  with  many  small,  pale-yellow  spots,  which  segregate  to  form  an 
obscure  subdorsal  line ;  a  dark  dorsal  shade. 
27707—1^0.  9 3 
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The  larva  inhabits  an  iuclosure  composed  of  part  of  a  leaf  folded  over  or  of  one  or 
more  leaves  as  it  becomes  larger. 

P«j)a.  — Kesembles  in  shape  a  pupa  of  Eudamua,  and  is  held  by  a  number  of  trans- 
verse threads  in  an  inclosing  leaf.  The  eyes  are  prominent,  pilose.  A  brown  ele- 
vated spot  is  situated  above  each,  back  of  the  antenna  case.  Color,  dull  yellow,  cov- 
ered by  a  white  bloom.     The  cremaster  is  flat  and  hairy. 

The  food  plant  is  AUernanthera  flavescens. 

Larvte  from  Dade  County,  Florida. 
Triptogon  imperator  Strecker. 

Mature  larva. — Head  rounded  triangular,  the  cly pens  laterally  indented;  green  with 
many  rather  large  whitish  elevated  spots,  the  front  nearly  all  pale  yellowish  white, 
but  with  a  purplish  shade  centrally  at  the  sutures  and  the  clypeus  pale  green.  Mouth 
parts  sordid  white  ;  maxillae  black  inwardly.  Cervical  shield  and  anal  plates  colored 
like  the  sides  of  the  head  and  furnished  wMth  whitish  granulations,  the  lateral  plates 
tinged  with  yellowish  posteriorly.  They  do  not  quite  meet  the  supraiinal  plate, 
leaving  some  of  the  skin  of  the  body  between.  The  color  is  green,  with  a  purplish 
shade  on  the  dorsum  (indicating  the  approach  of  the  change  to  pupa),  and  seven 
greenish  white  oblique  lateral  lines,  interrupted  between  the  segments,  the  first  and 
sixth  fainter  than  the  others  and  sometimes  almost  obsolete.  The  last  is  broad  and 
distinct  and  extends  from  above  the  base  of  the  foot  on  joint  10  to  the  caudal  horn, 
which  is  short  and  concolorous  with  it  or  tinged  with  purplish.  In  many  the  tip  is 
black.  The  lines  are  not  well  defined  at  their  edges,  the  outline  being  somewhat 
irregular  and  blended.  Spiracles  yellow-brown,  the  center  white,  but  the  ones  on 
joint  2  are  all  white.  Thoracic  feet  white,  purplish  at  the  tips,  with  fine  brown  hairs 
internally ;  abdominal  feet  green,  purple  outwardly  above  the  claspers,  then  nar- 
rowly whitish  and  above  this  another  slight  purple  shade.  Venter  centrally  slightly 
and  interruptedly  paler.     Each  segment  has  about  six  transverse  creases  or  annulets. 

Length  of  larva,  80-90  millimetres ;  of  horn,  3-4  millimetres ;  width  of  head,  7 
millimetres  ;  height,  8  millimetres ;  diameter  of  body,  15-17  millimetres. 

These  larvie  occurred  to  me  abundantly  in  Phoenix,  Arizona,  in  November,  being 
drowned  in  the  irrigating  ditches  in  considerable  numbers  in  their  attempts  to  find  a 
place  for  pupation  after  their  descent  from  the  cottonwood  trees.  Of  some  thirty 
taken  from  the  water  four  reviveil  sufficiently  to  pupate.  Three  produced  female 
moths  and  the  fourth  a  crop  of  Tachina  flies. 
Orgyia  definita  Packard. 

Mature  larva. — Head  pale  yellow,  shining,  minutely  mottled  with  grayish  spots; 
labrum,  antennie,  and  a  spot  below  the  eyes  white  ;  ocelli  and  raaxillse  black.  Body 
pale  yellow,  a  pale,  almost  colorless  dorsal  band,  replaced  on  joint  2  by  the  pale 
yellow  cervical  shield,  which  is  concolorous  with  the  head  and  contains  two  yellow 
tubercles,  widening  on  joints  5  to  8,  and  inclosing  four  square  brush-like  tufts  of 
yellow  hairs.  It  narrows  again,  inclosing  the  two  retractile  concolorous  dorsal  tuber- 
cles on  joints  10  and  11,  respectively.  It  is  absent  on  joint  13.  A  narrow  subdorsal 
and  fainter  stigmatal  similarly  colored  lines.  All  these  lines  in  different  examples 
vary  in  color  from  nearly  colorless  through  pale  gray  to  blue  gray,  dark  brown,  or 
black.  There  is  a  velvety  black  spot  between  the  dorsal  tufts  on  joints  6  to  8.  The 
usual  warty  tubercles  of  the  body  are  arranged  as  in  Orgyia  leucostigma,  and  there  is 
a  pair  of  pencils  of  black  plumed  hairs  on  joint  2  and  a  single  dorsal  one  on  joint  12, 
■which  is  mainly  composed  of  light  brown  hairs.  The  warts  bear  a  few  thin  long 
white  hairs.  Spiracles  white  in  a  narrow  black  border.  Larvae  from  Dutchess 
County,  New  York. 

The  three  species  of  Orgyia  that  occur  in  New  York  can  readily  be  distinguished  by 
the  way  they  deposit  their  eggs.  0.  deHnita  covers  them  with  hair  from  the  body  of 
the  mother  moth  ;  O.  leucostigma  covers  thorn  with  a  white  froth  without  hair,  while 
0.  antiqua  {=^nova)  deposits  them  without  any  covering. 
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Apatela  tritona  Hiibner. 

Mature  larva. — The  head  is  of  a  iiurplish  color,  darker  on  the  vertex,  with  a  lat- 
eral line.  The  body  is  light  yellowish  green,  with  a  purple  brown  dorsal  stripe  bor- 
dered with  reddish  yellow,  interrupted  on  joint  6  and  inclosing  a  reddish  green  patch 
on  joints  8  to  11.     The  spiracles  are  black  ;  the  hairs  long  and  black,  few  in  number. 

Food  plants,  species  of  Vacoimum.     Larv*  from  Ulster  County,  New  York. 


EXTRACTS  FROM  CORRESPONDENCE. 

The  Quicksilver  Remedy  for  Phylloxera. 

The  Scientific  American  paper,  of  this  city,  published  the  10th  of  June,  1885,  that 
Mr.  John  A.  Bauer,  of  San  Francisco,  California,  had  found  a  sure  and  cheap  pre- 
ventive of  the  ravages  of  the  "Phylloxera,"  which  consisted  in  the  application  to 
the  vine  plant  of  a  compound  of  half  on  ounce  of  quicksilver  in  very  minute  parti- 
cles and  an  equal  weight  of  pulverized  clay.  The  quantity  of  the  mixture  had  to  be 
half  an  ounce  for  each  plant.  The  journal  added  that  the  remedy  was  simple  ;  that 
it  could  be  prepared,  assayed  for  several  purposes,  and  applied  without  danger  or 
technical  skill. 

I  consequently  wrote  to  my  friends,  Mr.  John  B.  Pratt  and  Mr.  Paul  Griiian,  of  Bar- 
celona (Spain),  on  the  subject,  and  I  invited  them  to  give  a  trial  to  the  important 
discovery  of  Mr.  Bauer.     Mr.  Pratt  wrote  to  me  subsequently  as  follows: 

"I  have  the  regret  to  inform  you  that  our  friend,  Dr.  Griuan,  has  tried  for  one  hun- 
dred times  at  least  to  prepare  the  anti-phylloxera  compound  discovered  by  Mr. 
Bauer  in  San  Francisco,  He  (Mr.  Griuan)  has  used  all  the  means  that  science  and 
experience  advise,  but  to  no  avail,  because  he  has  not  been  able  to  obtain  the  assimi- 
lation of  the  mercury  and  the  clay.  There  must  therefore  exist  either  an  especial  ma- 
chine or  an  ingredient  unknown  so  far  to  us  for  making  the  anti-phylloxera  prepara- 
tion, and  we  earnestly  beg  of  you  to  inquire  about  the  matter  and  inform  us." 

I  consequently  wrote  to  Mr.  Bauer  on  the  3d  of  last  March,  but  as  yet  have  received 
no  answer.  A  friend  of  mine,  Mr.  Mac Ardle,  who  knows  you  by  your  high  reputation 
as  the  best  judge  in  the  phylloxera  question,  has  advised  me  to  take  the  liberty  of 
consulting  you  on  the  matter,  and  it  is  for  this  reason  that  I  come  to  beg  of  your 
extreme  kindness  the  favor  of  informing  me  how  can  my  friend  in  Barcelona  succeed  in 
making  the  compound  invented  by  the  above-mentioned  Mr.  Bauer.  *  *  * — [Joseph 
de  Susini,  103  West  Fourteenth  street.  New  York,  N.  Y.,  April  7,  1891. 

Reply. — I  have  your  letter  of  the  7th  of  April,  referring  to  Bauer's  quicksilver 
remedy  for  grapevine  phylloxera.  This  remedy  was  proposed  in  1884  and  attracted 
considerable  attention  at  that  time.  So  far  as  I  am  aware,  Mr.  Bauer  has  not  pub- 
lished his  method  of  mixing  the  earth  and  the  mercury.  In  Bulletin  No.  18  of  the 
Agricultural  Experiment  Station  of  the  University  of  California,  published  October  1, 
1884,  Prof.  E.  W.  Hilgard,  in  treating  of  this  remedy,  says  there  can  be  no  doubt  as 
to  the  eificacy  of  metallic  mercury  finely  diffused  through  the  soil  in  killing  phyl- 
loxera or  any  other  small  insect  remaining  within  its  reach  for  any  length  of  time. 
In  another  paragraph  of  the  same  bulletin  he  makes  use  of  this  expression  :  "A  soil 
column  of  6  or  8  inches  depth,  impregnated  with  the  mercurial  vapor  by  intermix- 
ture with  '  blue  mass,'  will  eifectually  prevent,  etc."  In  other  words,  the  mixture  is. 
spoken  of  as  a  simple  mechanical  operation,  and  I  was  not  hitherto  aware  that  there 
was  any  difficulty  with  that  phase  of  the  application.  I  was  not  at  all  favorably  im- 
pressed with  the  remedy  at  the  start,  and  the  experiments  made  later  by  Professor 
Hilgard  and  his  assistants  failed  in  a  large  majority  of  cases  to  produce  the  expected 
effect.  Mr.  Bauer's  original  idea  was  to  place  a  small  quantity  of  the  mixture  about 
the  base  of  the  vine,  to  prevent  the  underground  forms  from  crawling  up,  the  vapor 
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killing  all  individuals  which  attempted  to  do  so.  The  obstacles  to  success  are,  in  the 
first  place,  that  by  uo  meaus  all  of  the  lice  crawl  up  the  main  roots,  but  issue  froui 
the  ground  from  rootlets  near  the  surface,  and  crawl  away  to  other  vines;  and  in  the 
second  place,  that  soils  of  differing  characters  have  very  different  powers  of  absorb- 
ing the  mercurial  vapor,  becoming  impregnated  to  different  degrees  or  not  at  all. 

I  regret  that  I  can  give  you  no  more  definite  information  as  to  the  method  of  prep- 
aration, but  in  view  of  the  comparative  success  of  the  latest  French  work  with  the 
American  vine  and  bisulphide  of  carbon  injected  subterraneously,  and  in  view  of  the 
discouraging  results  of  Professor  Hilgard's  California  experiments  with  Mr.  Bauer's 
mixture,  it  seems  to  me  that  it  would  be  hardly  worth  while  for  Dr.  Griuau  to  spend 
any  further  time  with  this  mercury  preparation. — [April  15,  1891.] 

Another  Spider  Bite. 

I  have  been  much  interested  in  the  reports  of  spider  bites  which  have  been  pub- 
lished in  Insect  Life.  What  is  wanted  in  such  cases  is  positive,  indisputable  knowl- 
edge, and  to  this  end  I  will  relate  my  experience  regarding  the  biting  ability  of  at 
least  one  species  of  spider.  When  in  Virginia,  about  10  years  ago,  I  was  one  day 
standing  by  and  looking  out  of  a  window.  The  sleeve  and  cuff  were  drawn  up  from 
my  wrist,  leaving  it  exposed.  A  small  black  spider  with,  I  think,  a  tiny  red  spot 
upon  its  body,  suspended  itself  from  a  web,  aud  before  I  noticed  it  had  alighted  on 
my  left  wrist,  just  above  the  pulse.  I  made  a  quick  movement  to  dislodge  the  spider, 
aud  felt  a  sharp  pain,  as  if  from  the  prick  of  a  needle.  There  arose  in  a  few  moments 
a  hard  spot,  with  a  dot  of  red  in  the  center,  as  from  a  mosquito  bite.  The  next  day 
my  wiist  was  swollen  aud  the  veins  stood  out  prominently  and  black  as  far  up  as 
the  elbow,  while  sharp  pains  extended  to  the  shoulder.  The  flesh  around  the  bite 
became  purplish-black  for  a  space  of  2^  by  2  inches,  Kemedies  were  applied,  but  the 
purplish  flesh  sloughed  off  until  the  sinews  were  plainly  visible.  My  arm  was  car- 
ried in  a  sling  for  a  week  or  more,  aud  it  was  some  mouths  before  the  flesh  had  filled 
out  and  regained  its  normal  condition.  My  recollection  of  the  episode  is  very  vivid, 
for  I  was  considerably  frightened  at  the  time.  I  did  not  feel  any  sickuess  other  than 
the  throbbing  pain,  which  was  at  times  quite  severe.  Poultices  and  a  tonic  for  the 
blood  were  the  remedies  used.  I  would  be  afraid  to  make  an  assertion  regarding  the 
identity  of  the  spider  at  this  late  day,  but  have,  of  course,  a  right  to  my  suspicion. — 
[Emory  E.  Smith,  1409  Van  Ness  street,  San  Francisco,  California. 

The  California  Peach-tree  Borer. 

A  short  time  ago  I  examined  some  nursery  peach  trees  imported  from  Alabama  and 
Missouri,  and  found  in  both  lots  several  larvte  of  Sannina  exitiosa.  More  recently 
some  peach  trees  grown  in  the  northern  part  of  the  State  were  brought  to  me  for 
examination,  and  I  found  in  some  of  them  what  appeared  to  be  the  same  kind  of 
larva)  as  the  above,  but  I  notice  that  in  one  of  Mr.  Klee's  reports  he  refers  to  a  native 
species  he  found  infesting  peach  trees,  and  the  larvte  I  found  may  be  the  same  as 
this.  He  quotes  your  letter  to  him  of  September  4,  1888,  in  which  you  propose  to 
describe  this  Californian  form  under  the  name  of  Sannina pacifica,  and  that  it  con- 
nects through  S.  exitiosa  Avith  S.Fitchii.  I  notice  that  Henry  Edwards  regards  Fitchii 
as  being  only  a  variety  of  exitiosa.  Do  you  consider  lyacifica  as  being  also  a  variety 
of  exitiosa,  and  is  it  found  elsewhere  than  in  California?  I  would  also  be  glad  to 
know  if  the  larvie  of  these  two  forms  can  be  separated  by  any  constaut  characters ; 
or  if  their  manner  of  forming  their  burrows  is  different  in  the  two  forms. 

The  lower  portion  and  roots  of  the  tree  first  mentioned  above  were  immersed  for 
2  minutes  into  a  solution  of  1  pound  of  whale-oil  soap  to  the  gallon  of  water,  the 
temperature  of  the  solution  being  maintained  at  from  120'^  to  130°  F.  I  again  ex- 
amined these  trees  5  days  after  the  last  one  had  been  dipped,  aud  all  of  the  Sannina 
larvae  that  I  fouud  were  as  lively  and  vigorous  as  ever.     The   dipping  had  been  done 
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underthe  immediate  sunervisioii  of  Inspector  Richardson,  of  Pasadeaa,  whom  I  know 
to  be  a  very  careful  and  conscientious  person,  and  the  larv;e  therefore  did  not  escape 
being  destroyed  simply  through  the  carelessness  or  indifference  of  those  who  dipped 
the  trees.     *     *     *     [D.  W.  Coquillett,  Los  Angeles,  California,  January  7,  1891. 

Reply. —    *     *     #     jSarettinaj^aci^ca  undoubtedly  differs  from  (S".  ejci/ios«  as  follows: 

The  female  of  pacilica  differs  from  that  of  exitiosa  only  in  lacking  the  red  baud 
across  the  abdomen  and  in  the  abseuce  of  the  black  border  along  the  last  two  veins 
of  the  hind  wings;  and  the  male  only  in  its  broader  apical  margin  of  the  front  wings 
and  the  presence  of  a  short  black  dash  a  little  in  front  of  the  middle  of  the  anterior 
margin  of  the  hind  wings. 

The  differences  in  the  pupa  are  quite  marked.  In  the  Californian  species  there  are 
six  double  rows  of  teeth,  two  on  each  of  segments  2-7,  with  a  single  row  on  the  last 
two  segments ;  while  on  that  of  exitiosa  there  are  but  five  double  rows  of  teeth,  two 
on  each  of  segments  2-G,  and  a  single  row  on  the  last  three. 

The  only  perceptible  though  apparently  quite  constant  difference  in  the  larvse  is 
that  in  the  Californian  species  the  head  is  perfectly  smooth,  without  any  sculpturing, 
and  uniform  in  coloration,  whereas  in  exitiosa  it  is  marked  posteriorly  with  4  or  5 
oblique,  darker  brown  stripes  or  spots  each  side,  and  is  slightly  reticulated  or  granu- 
lated.—[January  17,  1S91.] 

Some  Ne'wr  Injurious  Insects  in  Russia. 

*  *  *  I  take  this  opportunity  of  sending  you  a  few  words  on  the  newest  obser- 
vations on  injurious  insects  in  Russia. 

During  this  summer  I  discovered  near  Moscow,  on  the  buds  of  Black  Currant,  Phy- 
toptus  ribis  Westw.,  and  it  ai>peared  that  this  mite  is  quite  injurious  here,  as  it  causes 
numerous  shoots  to  die.  I  had  occasion  to  visit  several  gardens  where  this  pest  had 
appeared  in  great  numbers.     Hitherto  it  had  never  been  observed  in  Russia. 

Another  novelty  for  the  Russian  fauna  is  Mytilapsis  citricola  Pack.,  which  was 
recently  found  by  me  in  a  hothouse  near  Moscow  on  lemon  (Citrus  medica),  on  the 
leaves  as  well  as  on  the  fruit.  Of  course  this  insect  can  with  us  never  acquire  such 
importance  as  it  has  in  Florida,  but  the  fact  of  its  occurrence  near  Moscow  is  of  great 
interest  and  seems  to  corroborate  Professor  Comstock's  supposition,  who  asserted  that 
the  insect  came  to  America  from  Europe.  (See  Report  of  the  Entomologist,  etc.,  for 
the  year  1880  (1881),  p.  323.) 

Much  damage  has  been  done  the  past  summer  in  the  whole  middle  Russia  hj  Psylla 
mali  to  Apple  and  Pear.  In  western  Europe  this  insect  appears  to  be  less  injurious 
than  with  us.  In  middle  Russia  I  have  seen  orchards  this  summer  which  did  not 
bear  a  single  apple  since  the  buds  had  been  killed  by  the  sucking  of  the  larvjB  of  the 
Psylla. — [Prof.  Dr.  K.  Lindeman,  Moscow,  Russia,  December  1,  1889. 

Some  Traits  of  the  English  Sparrow  in  England. 

I  read  what  you  are  so  good  as  to  send  me  with  great  pleasure  at  all  times,  but 
your  last  present  of  the  "  English  Sparrow  "  delights  me  very  much ;  your  views  are 
precisely  mine.  My  friend  James,  who  assisted  Gurney  in  his  book  on  the  subject, 
thinks  that  the  sparrow  costs  us  as  much  as  the  total  expense  of  the  British  army. 
I  consider  the  sparrows  to  be  more  destructive  than  rats  or  mice,  and  I  feel  certain 
that,  as  the  numbers  increase  and  the  struggle  for  existence  becomes  more  severe, 
they  will  develop  new  destructive  habits.  I  will  illustrate  what  I  mean  :  Our  gar- 
dens in  spring  are  adorned  with  the  crocus,  and  in  my  younger  days  they  were  not 
injured  by  sparrows;  but  some  20  years  ago  they  began  to  destroy  the  blooms  of  the 
yellow  crocus  only  (Ci-ocus  aureus).  The  style  of  this  species  is  short.  For  many 
years  I  noticed  that  the  blue  and  white  species  (Crocus  vermis)  was  unmolested,  but 
for  some  time  they  have  taken  to  destroying  the  flowers  of  this  species.  It  has  a  long 
style,  and  is  never  yellow,  but  once  having  found,  out  its  edibility,  they  mar  the 
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beauty  of  my  garden  by  strewing  the  ground  with  the  flowers  of  both  species  indis- 
criminately. Quite  recently  they  have  taken  to  eating  otF,  close  to  the  calyx,  the 
flower  of  the  comuion  yellow  primrose  (Primula  vulgaris),  but  at  present  I  have  seen 
none  but  yellow  blooms  so  eaten,  but  I  fear  that  they  will  soon  find  out  that  the 
darker-colored  varieties  are  palatable,  and  then  the  deflorescence  will  extend.  They 
destroy  the  buds  of  my  gooseberry  bushes  to  a  most  vexing  extent,  often  reducing 
eeriously  the  crop  of  this  valuable  fruit. 

My  currant  bushes  they  seriously  injure  in  another  way  ;  when  the  shoots  are 
young  and  have  aphids  upon  them  they  endeavor  most  clumsily  to  eat  a  few,  and  by 
their  weight  break  the  tender  shoots  down,  so  that  they  have  to  be  removed.  My 
pears  suffer  sad  damage.  I  have  some  excellent  varieties  that  must  not  be  gathered 
too  early,  but  the  sparrows,  as  soon  as  the  fruit  begins  to  ripen,  peck  holes  near  the 
stalk  and  thus  utterly  spoil  the  pears  for  keeping  and  render  them  too  unsightly 
for  dessert,  as  well  as  injuring  the  flavor,  if  not  rendering  them  flavorless. 

I  do  not  know,  near  my  house,  that  a  single  swallow  (Hiruudo  urbica)  has  bred  this 
year.  This  valuable  purely  insectivorous  bird  is  becoming  rarer  year  by  year,  be- 
cause the  sparrows  take  possession  of  their  nests  and  prevent  their  building. 

The  sparrow  is  a  serious  question.  I  know  of  no  other  British  finch  that  breeds 
several  times  in  the  year  and  lays  six  eggs  ;  five  is  the  normal  number  of  finches,  j 
have  even  good  reason  to  believe  that  a  male  sparrow  has  sometimes  more  than  one 
mate.  I  watched  carefully  the  nest  of  a  female  sparrow  one  year;  she  had  no  tail, 
and  I  never  saw  a  bird  with  a  tail  near  the  nest.  What  a  singular  thing  it  is  that 
Passer  domesticus  should  be  so  destructive,  and  Passer  nocturnna  does  not  increase 
in  a  similar  manner.  The  species  can  not  be  very  remotely  related,  because  my  friend 
Edward  Newman  obtained  hybrids  between  them  in  his  aviary. 

Our  fight  about  the  Colorado  Potato  Beetle  has  subsided,  but  I  did  obtain  italivein 
some  American  potatoes.  I  do  not  suffer  much  from  the  ravages  of  other  insects  or 
snails  in  my  garden  ;  the  latter  are  rare  with  me ;  the  cause  is  the  abundance  of 
thrushes  and  blackbirds.  My  greatest  trouble  is  my  greenhouse,  where  I  have  had 
great  destruction  caused  by  the  Aleurodes  vaporiorum,  no  doubt  the  same  species  you 
wrote  about  in  reply  to  an  inquiry  in  Insect  Life,  in  which  you  stated  you  did  not 
know  the  name.  My  pest  was  named  for  me  by  Douglas,  our  best  authority  on  the 
subject.  *  »  *  —[J.  Jenuer  Weir,  Chirbury,  Beckeuham,  Kent,  England,  De- 
cember 28,  1890. 

Codling  Moth  in  New  Zealand. 

I  am  now  in  all  respects  splendidly  situated  for  studying  the  habits  of  the  Codling 
Moth.  Already  I  feel  sure  its  life  history  wants  rewriting  in  some  respects.  Here, 
at  all  events,  it  does  not  lay  the  egg  on  the  blossom,  nor  yet,  either  invariably  or  even 
very  often,  in  the  eye  of  the  apple.  The  egg  is  laid  anywhere,  and  the  little  caterpillar 
seeks  the  shelter  of  the  eye,  but  I  am  convinced  that  it  does  not  do  so  immediately, 
but  takes  bites  out  of  the  skin  here  and  there,  and  quite  as  often  as  not  enters  in  other 
places.  This  would  account  for  the  comparative  ease  of  poisoning  with  Paris  Green. 
The  caterpillars  are  leaving  the  apples  now,  and  I  have  thousands  under  daily  obser- 
vation, and  I  mean  to  see  whether  any  hymeuopterous  fly  is  at  work,  and  also  to 
collect  some  hundreds  later  on  (at  diff"erent  times)  in  the  cocoons  to  see  if  I  can  find 
any  more  of  my  dipterous.  In  the  mean  time,  the  "yellow  hammers"  (so  called  in 
England)  are  very  numerous,  but  by  the  closest  every  day  observation  I  fail  to  see  a 
single  instance  of  their  attacking  the  Codling  Moth  larvte.  I  do  not  know  what  to 
make  of  the  strengths  of  Paris  Green,  Have  burned  foliage  with  1  pound  to  200  gal- 
lons of  water  (used  in  the  heat  of  the  day),  and  my  Nelson  friends  laugh  at  me  for 
advocating  that  strength  and  inform  me  that  1  ounce  to  50  gallons  of  water  is  a  strong 
solution,  and  even  much  weaker  is  used  with  such  success,  that  their  once  very  severely 
infested  orchards  are  so  far  cured  that  they  have  ceased  to  grumble  about  the  pest. 
I  can  rely  upon  these  people's  statements,  but  here  they  use  1  pound  to  50  gallons  of 


395 

^vater,  and  from  that  to  180,  but  no  one  anything  weaker,  and  not  with  much  success 
either.  If  my  observatious  show  anything,  I  will  not  fail  to  keep  you  iutbrmed. — [R.  A. 
Wight,  Paeroa,  Auckland,  New  Zealand,  February  2,  1891. 

Icerya  and  Vedalia  in  New^  Zealand  and  Australia. 

I  had  not  intended  to  ask  you  to  send  me  any  specimens  of  Vedalia  cardinalis,  but 
I  have  been  so  earnestly  pressed  to  do  so  that  I  have  yielded,  Icerya  has  returned 
here  to  every  place  where  it  was  before,  and  people  seem  to  imagine  that  I  have 
some  means  of  providing  them  with  these  beetles.  I  could  foresee  what  would  hap- 
pen, and  I  did  what  little  I  could  to  induce  the  government  to  take  care  of  Vedalia, 
but  I  could  get  neither  them  nor  the  association  to  take  the  necessary  steps.  A  few, 
and  a  few  only,  of  the  beetles  should  have  been  kept  on  hand,  and  a  house  of  Icerya 
should  have  been  preserved  for  their  use.  It  is  not  necessary  to  keep  a  large  number 
of  Vedalia  on  hand;  a  very  small  number  of  them,  even  one  or  two  pairs,  turned  out 
in  a  large  infected  orange  grove  will  very  soon  overtake  Icerya.  I  think  from  what 
you  say  in  your  last  letter,  that  it  is  very  probable  that  you  may  not  be  able  to  send 
me  any  Vedalia,  but  if  you  can  send  only  three  or  four  of  them,  and  direct  the  little 
parcel  to  Dr.  Locking,  President  of  the  Fruit  Growers'  Association,  Nelson,  New  Zea- 
land, I  would  be  very  much  obliged  to  you,  and  I  feel  ashamed  to  ask,  as  I  have  not 
been  able  to  do  as  you  desired  in  the  same  way  for  the  Cape  of  Good  Hope.  Our  Gov- 
ernment desired  some  of  their  officials  at  Napier  (where  Mr.  Koebele  got  6,000  in 
three  days  in  1888)  to  collect  and  transmit  to  an  infected  district  some  of  the  Vedalia, 
but  these  gentlemen  made  a  very  natural  mistake,  and  sent  another  Coccinellid  some- 
what like  it. 

I  at  once  sent  technical  colored  drawings  of  the  two  species,  and  oflered  to  identify 
any  specimens  sent,  in  the  hope  that  they  might  be  procured,  in  which  case  I  would 
have  gone  there  and  procured  supplies,  both  for  our  own  people  and  the  Cape.  lam 
anxious  the  Cape  government  should  have  them,  because  I  think  they  would  profit 
by  Californian  and  United  States  experience,  and  not  let  the  supply  run  out,  and 
then  we  could  all  look  to  Africa  for  future  supplies,  for  you  may  rest  assured  that 
Icerya  will  return  to  California,  and  probably  the  beetle  may  be  no  furtlier  to  be 
had  then  than  it  is  now  with  us.  Icerya  is  sure  to  return.  Mr.  Ollitf,  the  New  South 
Wales  government  entomologist,  wrote  to  me  the  other  day  very  anxious  to  procure 
specimens,  dead  or  alive,  "if  only  one,"  as  he  is  working  up  Australian  Coccinellids, 
but  I  had  not  a  single  specimen,  having  given  my  last  away  long  ago.  He  says  the 
only  specimen  in  all  Australia  is  in  the  British  Museum,  and  no  one  there  ever  saw 
the  insect,  but  Mulsant  described  it  in  1847  as  a  very  rare  Australian  insect,  and  I 
feel  quite  certain,  for  many  good  reasons,  that  it  was  brought  here  with  Icerya  from 
Australia.  I  am  afraid  we  will  not  find  it  here  now,  as  this  is  the  month  which  it 
should  be  in  force,  and  also  in  March,  but  I  do  not  quite  give  it  up  till  the  end  of 
March. 

What  puzzles  Mr.  Olliff  is  that  he  can  not  find  "  a  trace  of  it "  in  any  of  the  bunches 
of  Icerya  he  has  searched,  but  I  tell  him  that  if  Vedalia  were  there  there  would  be 
no  "  bunches"  to  search,  and  what  always  puzzled  me  in  Mr.  Koebele's  account  of  his 
trip,  was  that  he  should  find  Vedalia  in  small  numbers  and  also  Icerya  perforated  by 
Lestophonus,  because  I  never  found  Vedalia  except  in  large  numbers,  and  wherever 
they  appeared  Icerya  for  the  time  being  completely  vanished.  I  never  knew  any 
half  measures,  or  any  moderation  in  Vedalia.  It  was  always  a  vast  crowd,  or  none 
at  all. — [R.  Allan  Wight,  Paeroa,  Auckland,  New  Zealand,  February  2,  1891. 

The  Rhinoceros  Beetle  in  a  Woodshed. 

I  send  you  by  mail  rare  specimens  of  bugs  I  unearthed  in  cleaning  out  my  wood- 
house  today,  which  has  not  been  cleaned  out  for  25  years.  I  have  shown  them  to 
hundreds  of  persons,  and  they  all  say  they  never  saw  any  bug  like  them.     They  were 
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dug  up  18  or  '20  inches  below  the  surface.  I  think  they  are  a  species  of  "beetle," 
but  no  one  here  can  classify  them.  I  am  anxious  to  know  what  they  really  are. 
They  are  all  alive  and  doing  well  at  this  writing.  Please  let  me  hear  from  you.  If 
there' is  any  pay  would  be  glad  to  get  it.  The  nest  or  lodging  place  sent  you  will 
show  how  the  bugs  winter  aud  feed.  The  one  without  nippers  I  think  is  female,  the 
others  males. — [John  M.  Leavell,  Culpeper,  Virginia,  March  11,  I'^Ol. 

Reply.—*  *  *  The  beetle  which  you  send  is  the  Rhinoceros  Beetle  {Dynaates 
tityus),  which  breeds  in  dead  and  decaying  wood.     *     *     * — [March,  1891.] 

A  Codling  Moth  Larva  in  March. 

I  venture  to  obtrude  on  your  attention  what  I  believe  to  be  a  curious  find.  Of  the 
facts  as  I  recite  them  I  am  positive  of  the  smallest  detail.  While  eating  an  apple  this 
afternoon  I  bit  out  a  large  piece  and  laid  bare  a  dark  worm  in  the  usual  groove.  I 
removed  the  piece  and  cut  out  the  upper  part  of  his  groove  which  came  away  with 
the  bite.  Noticing  that  it  left  a  clean,  sound  surface  I  looked  for  a  moment  expect- 
ing Mr.  Worm  to  make  tracks  toward  the  core,  but  he  did  not  move.  I  then  took  my 
knife  aud  cut  out  his  groove  and  him  with  it,  cleaning  out  each  end  of  the  groove 
expecting  to  fiud  a  hole  to  the  core,  as  usual,  but  was  astonished  to  encounter  clean, 
solid  apple  at  each  end  of  his  recess  with  something  of  a  resemblance  to  a  hard  scar 
at  the  blossom  end  of  his  groove.  The  ends  of  his  groove  both  projected  into  the 
apple  as  first  laid  open,  for  it  was  nearly  on  a  plane  with  the  meridian  and  parallel 
to  the  surface  of  the  apple.  I  send  the  worm,  with  a  portion  of  the  groove,  under 
separate  cover.  I  noticed  at  first  several  coarse  white  filaments  similar  to  gray 
hairs,  and  I  wondered  if  it  were  possible  for  an  egg  to  have  been  deposited  in  the 
solid  meat  of  the  apple  instead  of  in  the  core  by  a  misdirected  thrust  of  an  ovipositor 
and  the  wound  to  have  healed  up,  hence  the  scar  in  the  solid  meat,  the  egg  to  hatch 
in  it,  the  worm  to  die  before  getting  to  the  open  air. — [E.  D.  Wilenian,  Secretary 
and  Treasurer  of  Ohio  Society  of  Surveyors  and  Civil  Engineers,  Massaillon,  Ohio, 
March  11,  1891. 

Reply.— The  "worm"  is  evidently  a  two-thirds  grown  Codling  Moth  larva,  and  its 
presence  on  the  apple  in  this  condition,  at  this  season  of  the  year,  is  unusual  though  not 
unprecedented.  It  is  a  larva  from  the  second  brood  of  moths,  and  so  great  is  the 
irregularity  in  the  time  of  appearance  of  the  second  brood  that  eggs  are  frequently 
laid  as  late  as  September  or  the  first  of  October.  The  larvte  naturally  develop  much 
more  slowly  in  cold  weather  than  in  warm,  and  consequently  many  are  very  small 
when  winter  apples  are  picked  in  the  late  fall.  The  eggs  of  the  second  brood  are 
often  laid  upon  the  side  of  the  apple  instead  of  upon  the  flower,  aud  the  larvte  pen- 
etrate the  flesh  immediately  after  hatching  and  are  then  so  small  that  the  opening 
which  they  leave  is  not  noticeable,  and  in  fa^^t  is  usually  completely  closed  by  the 
subsequent  growth  of  the  apple.  The  white  filaments  "  similar  to  grey  hairs"  were 
probably  threads  of  silk  spun  by  the  larva.  There  is,  then,  nothing  very  unusual 
in  this  observation,  but  your  account  of  it  is  interesting  and  the  late  finding  of  the 
larva  is  worthy  of  record. — [March  26,  1891.] 

Dipterous  Larvae  Vomited  by  a  Child. 

I  send  by  mail  to-day  a  specimen  of  some  kind  of  larva  of  Diptera,  as  I  suppose. 
These  with  hundreds  of  others  were  vomited  by  a  child  of  18  mouths  of  age,  last  De- 
cember. There  is  no  doubt  of  their  origin  as  they  were  thrown  up  while  the  physi- 
cian was  in  the  room.  The  Annual  of  Universal  Medical  Sciences,  1890,  Vol.  i,  p.  23, 
is  the  only  literature  ou  the  subject  I  have  louud. 

I  sent  these  specimens  to  Professor  Leidy,  of  Philadelphia,  who  writes  me  that 
they  are  undoubtedly  larvte  of  some  Dip^jcra,  but  is  unable  to  identify  the  species  aud 
refers  me  to  you. 

I  had  a  beautiful  glycerine  specimen,  but  a  friend  has  smashed  it  in  examination. 
I  hope  the  oalsam  specimen  will  be  sufficieut  to  enable  you  to  identify  the  species. 


397 

If  it  should  prove  to  be  such  a  case  it  will  be,  I  think,  the  first  one  reported  in  this 
country.— [F.  W.  Higgins,  M.  D.,  Nos.  8  and  9  Wallace  Building,  Cortland,  New  York, 
March  14,  1891. 

Reply. — *  *  *  These  apecimens  are  of  great  interest,  although  they  are  not 
sufficiently  advanced  to  enable  us  to  determine  the  species  with  certainty.  In  fact 
this  can  only  be  done  by  rearing  the  adult  fly.  A  careful  examination,  however, 
leads  me  to  believe  that  they  belong  to  the  genus  Sarcophaga,  or,  at  all  events,  to 
some  closely  allied  genus  of  the  family  Sarcophagi  die.  These  insects  are  ordinarily 
called  Flesh  Flies.  There  is  a  European  species  known  as  Sarcophaga  tvohlfarti, 
which  has  been  known  to  occur  in  a  similar  way  in  Russia,  while  species  of  the 
closely  allied  genus  Sarcophila  have  been  known  to  infest  the  ears,  nose,  and  wounds 
of  man  and  other  animals. 

You  will  find  a  general  summary  of  the  subject  of  Myiasis  or  pseudo-parasitism  of 
the  Diptera  in  man,  in  a  paper  by  Hugo  gumma,  A.  M.,M.  D.,  in  the  April,  May, 
and  June,  1889,  numbers  of  the  St.  Louis  Medical  and  Surgical  Journal.  The  April 
number  sums  up  the  hitherto  recorded  cases  with  which  the  author  was  familiar; 
article  2  contains  the  classification  of  these  cases  and  additional  records,  with  an 
account  of  two  recent  cases  of  nasal  parasitism,  and  the  June  number  contains  the 
clinical  history  of  the  trouble.  Nearly  all  the  cases  in  which  Sarcophaga  is  concerned 
have  been  parasitism  of  the  nose  or  ears,  or  of  wounds,  while  intestinal  parasitism  is 
in  general  due  to  the  larva?  of  flies  of  other  families,  principally  AnthomyiitL-e,  which 
have  presumably  entered  the  patient  with  spoiled  vegetables,  eaten  raw,  as  in  salads. 
The  fact  that  your  patient  was  a  child  of  18  months  probably  precluded  the  possi- 
bility of  this  method  of  entrance,  and  a  more  plausible  explanation  would  seem  to  be 
that  the  female  fly  deposited  her  living  larv;e  in  the  mouth  of  the  child  while  it  was 
sleeping.  Further  facts  with  which  we  aie  not  familiar  may,  however,  contradict 
the  possibility  of  this  method. — [March  18,  1891.] 

Economic  Value  of  the  Study  of  Insects. 

Can  you  help  me  to  any  literatuie  or  to  references  to  any  literature  where  I  can 
find  or  work  up  some  terse  statements  of  the  value  to  the  community  of,  for  instance, 
the  study  of  the  life  history  of  parasites  of  animals  and  vegetable  life  ;  the  saving  in 
dollars  and  cents  (the  most  forceful  showing  to  the  average  niau)  of  crops  and  herds 
b}  or  through  such  investigations.  I  have  heard  business  men  of  good  intelligence 
make  sharp  criticism  of  the  Government  for  making  appropriations  of  money  for  your 
Commission.  I  have  met  this  by  the  bald  statement  that  it  had  paid  for  itself  many 
thousand  fold  in  the  discovery  and  promulgation  of  means  and  methods  of  saving 
crops  of  enormous  value  from  destruction  by  parasites  or  other  enemies. 

What  I  want  is  authenticated  facts  and  figures  to  back  up  my  statement. — [Dan. 
Humphrey,  M.  D.,  Lawrence,  Massachusetts,  February  26,  1891. 

Reply. —  »  *  *  -phe  ouly  facts  that  can  be  given  relate  to  the  destruction  occa- 
sioned by  insect  attacks.  No  very  recent  estimates  of  the  loss  arising  from  insect 
ravages  have  been  made,  but  some  of  the  older  estimates  are  here  given.  Twenty- 
five  years  ago  B.  D.  Walsh,  the  entomologist  of  Illinois,  estimated  the  loss  from  this 
source  at  from  |200;000,000  to  $300,000,000  per  annum.  The  great  increase  in  acre- 
age of  crops  and  orchards  since  that  date  has  been  attended,  of  course,  with  a  cor- 
responding increase  in  destructiveness ;  but  methods  of  prevention  and  remedies  have 
so  multiplied  and  improved  that  the  ratio  of  loss  has  greatly  decreased.  Fitch,  then 
New  Y'ork  State  entomologist,  estimated  the  damage  to  the  wheat  crop  of  that  State 
in  the  year  1854  by  the  Wheat-midge  at  $15,000,000.  The  loss  to  wheat  and  corn  on 
account  of  the  ravages  of  the  Chinch  Bug  in  the  State  of  Illinois  alone  in  1867 
was  estimated  at  $73,000,000.  The  loss  occasioned  in  1874  to  corn,  vegetables,  and 
other  crops  by  the  Rocky  Mountain  Locust  in  the  States  of  Kansas,  Nebraska,  Iowa, 
and  Missouri  were  estimated  by  Riley,  from  carefully  collected  data,  at  $100,000,000, 
to  say  nothing  of  the  indirect  loss  by  stoppage  of  business  and  other  enterprises,  which 
would  probably  iucrease  the  total  loss  to  the  neighborhood  of  about  $200,000,000. 
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The  ravages  in  the  principal  cotton  States  of  the  Cottoii  Worm  have  amounted  to  a 
loss  of  about  $30,000,000  in  years  of  great  abundance,  -while  for  many  years  the  aver- 
age annual  loss  was  not  less  than  15  millious.  A  more  recent  estimate  than  those 
given  may  be  mentioned. 

The  damage  occasioned  by  the  Chinch  Bug  in  the  year  18^7  was  estimated  in  the 
Annual  Eeport  of  this  Department  for  that  year  at  nut  less  than  .s60,000,000.  I  have, 
in  fact,  repeatedly  published  the  general  estimate  that  the  average  annual  loss  to  the 
Uuited  States  from  injurious  insects  exceeds  !iii300,000,000. 

The  iuve'stigations  of  the  U.  S.  Entomological  Commission  and  of  the  Division  of 
Entomology,  Department  of  Agriculture,  and  also  of  State  Experiment  Station 
Entomologists  and  private  workers,  have  led  to  the  discovery  of  remedies  and  pre- 
ventives which,  if  properly  and  thoroughly  applied,  result  in  saving  a  large  percent- 
age of  the  loss  occasioned  by  insects,  and  your  statement  that  these  investigations 
have  paid  for  themselves  mauy  thousand  fold  is  indubitably  true.— [March  2,  1891.] 

The  Long  Scale  and  the  Wax  Scale. 

You  will  confer  a  great  favor  if  you  will  kindly  inform  me  of  the  nature  of  the  par- 
asites on  the  inclosed  slips  of  orange  (No.  1  infests  the  whole  plantation  of  young 
trees  planted  this  spring  ;  No.  2  is  the  only  sample  so  far  found).  Also  the  remedies 
to  be  applied  as  well  as  what  means  can  be  taken  to  prevent  the  spread  to  other 
trees.     »     *     *     — [H.  Fitz  Hart,  Avory  Post-office,  Louisana,  March  14,  1891. 

Reply. —  *  *  *  The  scale-insects  you  send  are  the  following:  (1)  Long  Scale 
{MijiUaspis  gloveri);  (2)  Wax  Scale  (Ceroplastes  Jioridensis).  This  is  the  first  time  the 
latter  insect  has  been  reported  from  Louisana.  It  is  not  a  dangerous  pest  in  Florida, 
and  occurs  mainly  upon  the  wild  i>]ant  known  as  the  Gall  Berry  {Ilex  glabra).  Occa- 
sionally, however,  it  is  found  upon  citrus  trees,  but  never  in  sufficient  numbers  to  be 
known  as  a  pest.  The  Long  Scale,  however,  is  quite  a  serious  enemy  to  the  orange 
and  lemon  in  different  parts  of  the  world.  The  best  remedy  will  be  found  in  the  free 
use  of  a  dilute  kerosene  soap  emulsion,  made  according  to  the  formula,  a  copy  of 
which  is  inclosed  on  a  separate  sheet,  and  this  should  preferably  be  applied  in  your 
locality  in  the  month  of  April,  when  the  young  lice  are  hatching  and  migrating  from 
the  parent  scales. — [March  19,  1891.] 

Ducks  and  the  Colorado  Potato-beetle. 

I  notice  in  Vol.  iii  of  Insect  Life,  "  Bird  Enemies  of  Potato-beetle."  I  wish  to 
add  my  experience  in  that  line.  Several  seasons  ago  my  potato  field  was  almost 
ruined  because  I  could  not  use  Paris  green,  as  my  stock  was  in  danger  from  it.  A 
large  pond  of  water  attracted  about  twenty  of  my  neighbor's  ducks  to  its  shore.  I 
never  did  fancy  ducks  very  much,  and  I  told  him  so.  He  said  he  would  give 
them  to  me  if  I  could  care  for  them,  as  he  could  not  keep  them  at  home.  The  next 
morning  I  went  down  to  the  pond  at  sunrise  to  try  and  drive  said  ducks  in  a  pen.  I 
saw  a  very  curious  sight.  Headed  by  an  old  drake,  the  twenty  ducks  were  waddling 
off  in  a  bee  line  for  my  potato  field.  I  crawled  into  some  bushes  and  a-waited  devel- 
opments. As  they  came  to  the  end  of  the  rows  they  seemed  to  deploy  right  and  left, 
and  such  a  shoveling  in  of  bugs  I  never  beheld.  They  meant  business,  and  for  fully 
one-half  hour  did  they  continue,  until  every  duck  was  filled  up  to  its  bill  with 
bugs.  Then  they  went  for  that  pond  and  I  went  for  their  owner  and  paid  him  $1  for 
the  entire  bunch — this  being  all  he  would  accept.  When  I  returned,  every  duck 
seemed  to  be  trying  to  outdo  its  fellow  in  noise.  This  expedition  was  repeated  about 
4  p.  m.  and  kept  up  until  every  bug  went  under.  I  have  tried  these  ducks  and  others 
since  and  find  they  all  like  them  and  seem  to  get  fat  on  Potato  bugs.  I  have  been 
an  ardent  sportsman  all  my  life  and  never  saw  quail  eat  the  bugs  in  this  western 
country. — [E.  H.  Kern,  Mankato,  Kansas,  February  17,  1891. 

Reply. — *  *  *  Your  note  concerning  the  ducks  and  the  potato  bugs  is  very  in- 
teresting, although  quite  in  line  with  some  observations  of  my  own  which  I  have 
published  in  my  book  on  Potato  Pests,  and  elsewhere.    *     *     *— [February  24, 1891.] 
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Damage  to  Geranium  by  Heliothis ;  Caunibalistic  Habit  of  this  Larva. 

I  send  to  your  address  to-daj^  a  bos  contaiuing  moth  of  a  corn  worm.  Last  fall  I 
noticed  that  soiuethiug  was  eating  the  leaves  of  the  Geraniums  in  the  greenhouse; 
on  examination  Ifound  itto  be  a  pale  green  worm  about  two-thirds  the  size  of  the  corn 
worm,  which  I  was  unable  to  determine  positively.  I  placed  a  geranium  in  a  cage  with 
the  worm  and  changed  the  plant  as  often  as  the  leaves  became  soiled  or  scarce  ;  the 
worm  devoured  the  leaves  rapidly.  I  also  placed  a  cabbage  worm  {Fieris  jn-otodice) 
on  the  plant  with  it ;  on  examining  the  plant  next  day,  I  found  the  corn  worm  was 
eating  the  cabbage  worm  and  had  already  nearly  dev^oured  it  when  I  first  noticed  it, 
and  in  a  short  time  nothing  was  left  of  it  but  the  head  and  a  little  of  the  skin. 
The  moth  sent  is  from  the  corn  worm  mentioned  in  this  letter.  The  fact  that  this 
worm  worked  on  geraniums,  or  that  it  was  cannibalistic  in  its  habits  was  new  tome, 
and  as  I  can  find  no  notice  of  either,  I  write  this  and  send  the  moth  to  you. — [John 
W.  Clark,  Missouri  Agricultural  College  and  Experiment  Station,  Columbia,  Missouri, 
February  19,  1891. 

Reply.— You  are  right  in  supposing  that  the  moth  which  you  send  is  the  adult  of 
the  common  Corn  Ear  worm  {Heliothis  armigera).  Your  letter  is  interesting,  but 
both  of  the  points  which  you  notice  have  been  observed  before.  If  you  will  consult 
the  article  upon  the  Boll  Worm  (the  same  species)  in  the  Fourth  Report  of  the  U.  S. 
Entomological  Commission,  you  will  find  the  cannibalistic  habit  mentioned  upon  pages 
364and36d,  while  upon  page  363  you  will  find  the  geranium  mentioned  as  a  food 
plant.— [February  24,  ld91.] 

A  "Curious  Condensation." 

Clipping  attached  is  from  column  of  "  Curious  Condensations"  in  Pittsburgh  (Pa.) 
Gazette.     Can  such  things  be? — [J.  M.  Shaffer,  Keokuk,  Iowa.     February  20,  1891. 

"  One  of  the  most  curious  natural  productions  of  the  West  Indies  is  the  famed  vege- 
table fly,  an  insect  about  the  size  and  color  of  a  drone  bee,  but  without  wings.  In 
the  month  of  May  it  buries  itself  in  the  earth  and  begins  to  vegetate.  By  the  begin- 
ning of  June  a  sprout  has  issued  from  the  creature's  back  and  made  its  appearance 
above  the  surface  of  the  ground.  By  the  end  of  July  the  tiny  tree  (known  on  the 
island  as  the  fly-tree)  has  attained  its  full  size,  being  then  about  3  inches  high,  but  a 
perfect  tree  in  every  particular,  much  resembling  a  delicate  coral  branch.  Pods  ap- 
pear on  its  branches  as  soon  as  it  arrives  at  its  full  growth  ;  these  ripen  and  drop  off 
in  August.  Instead  of  contaiuing  seeds,  as  one  would  naturally  suppose,  these  pods 
have  from  three  to  six  small,  hard  worms  upon  the  interior." 

Reply. — *  *  *  The  newspaper  story  is  a  romance  with  a  grain  of  truth.  You 
are  familiar  with  the  white  grub  fungus,  are  you  not  ?  It  is  a  Cordyceps,  which 
grows  from  the  head  or  thorax  of  the  white  grub,  and  its  shoots  sometimes  reach  a 
length  of  several  inches.  The  same  phenomeuon  in  the  West  Indies  is  the  founda- 
tion for  this  story.  It  is  quite  within  the  bounds  of  possibility  that  the  fungus  may 
subsequently  beome  infested  by  the  larvae  of  some  fungus-feeding  insect,  as  some 
Mordellid  or  Mycetophagid  beetle  or  some  Mycetophilid  fly,  and  this  may  account  for 
the  "pods"  containing  worms  instead  of  seeds.— [February  24,  1891.] 

The  "Mexican  Jumping  Bean." 

I  recently  had  a  curious  bean  shown  to  me  by  a  friend,  and,  desiring  to  learn  more 
about  this  most  interesting  article,  I  take  the  liberty  of  addressing  you  on  the  subject, 
and  will  thank  you  kindly  for  any  information  you  can  give  me  regarding  it. 

The  bean  in  question  came  from  Mexico,  is  brown  in  color,  and  a  section  through  it 
at  right  angles  to  its  length  would  be  a  triangle.  My  friend  said  the  name  he  had 
heard  for  it  was  "  Broncho  Bean,"  given  from  the  fact  that  it  had  the  power  of  loco- 
motion, by  means  of  quick,  short  jumps  or  tumbles,  imparted  to  it,  as  I  have  since 
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learned,  by  a  worm,  which  claims  the  bean  as  its  home.  The  muscular  effort  exerted 
by  the  worm  ou  the  interior  of  the  bean  is  sufficient  to  propel  it  forward  about  3-16 
inch  at  each  jump.  To  a  person  who  has  not  heard  the  reason  for  the  peculiar  action 
of  the  bean  the  movement  is,  to  say  the  least,  wonderful. 

If  there  is  a  printed  description  of  this  bean,  giving  the  localities  in  which  it  may 
be  found,  will  j'ou  kindly  a  Wise  me  of  same  and  much  oblige  *  *  *  [W.  H- 
Savery,  Wilmington,  Delaware,  February  21,  1891. 

Reply. —  *  *  *  It  is  the  seed  of  a  Euphorbiaceous  plant  believed  to  be  Col- 
liguaja  odorlfera  Moline,  and  the  contained  "  worm  "  is  the  larva  of  a  little  Tortricid 
moth  known  as  Carpocapsa  saltitans,  a  near  relative  of  the  common  Codling  Moth 
{Carpocapsapomonella).  It  is  found  chiefly  in  Sonora,  Mexico.  I  inclose  for  your  in- 
formation a  copy  of  a  short  paper  which  I  published  upon  this  insect  several  years 
ago.— [February  24,  1891.] 

The  use  of  Paris  Green  in  England. 

Our  special  move  onwards  now  is,  I  think,  establishing  steadily  and  gradually  the 
use  of  Paris  Green.  Of  course  there  was  tremendous  opposition,  but  when  a  man 
who  has  sprayed  his  trees  has  a  glorious  crop  (and  an  excellent  price  for  them),  his 
neighbor  who  has  none  gets  a  good  lesson. 

I  am  bringing  out  a  short  paper,  which  will,  I  hope,  make  the  method  of  applica- 
tion quite  clear  to  the  humblest  capacity.  There  was  a  deal  of  trouble  for  want  of 
spraying  machines,  but  this  I  hope  we  have  quite  got  over.— [E.  A.  Ormerod,  St. 
Albans,  England. 

Spraying  for  the  Codling  Moth  in  Oregon. 

In  compliance  with  your  request  I  will  make  you  a  short  report  in  regard  to  my  ex- 
perience in  spraying  for  the  Codling  Moth,  Green  Aphis,  and  the  "Wooly  Aphis 
{ScJiizoneura  lanigera).  I  commenced  spraying  in  February,  using  1  pound  B.  T.  Bab- 
bitt's lye  to  5  gallons  of  water.  This  strength  is  all  I  dared  to  use  on  account  of  the 
swollen  buds.  It  was  strong  enough,  though,  to  kill  all  moss  and  living  insects, 
though  not  strong  enough  to  destroy  the  eggs  of  the  Green  Aphis.  It  should  be  as 
strong  again  for  this  purpose,  aud  applied  in  December  and  January,  when  the  trees 
are  entirely  dormant.  The  spraying  for  the  Codling  Moth  was  done  when  the  fruit 
was  fully  formed  aud  about  the  size  of  peas.  The  mixture  used  was  1  pound  London 
purple  dissolved  in  160  gallons  of  water.  The  purple  was  put  on  during  the  middle  of 
of  the  day,  when  the  sun  was  shining,  and  in  2  hours'  time  the  trees  were  entirely 
dry.  The  second  spraying  was  done  3  weeks  later,  and  was  put  on  as  before.  The 
effect  of  those  two  sprayings  was  to  keep  the  worms  out  of  the  fruit  until  the  latter 
part  of  July.  Then  another  lot  of  eggs  was  laid,  and  at  picking  time  some  of  the 
apples  had  worms  just  buried  under  the  skin,  while  others  had  nearly  reached  the 
core.  One  peculiarity  in  my  orchard  was  that  there  were  very  few  apples  where 
the  worm  had  entered  the  calyx  of  the  fruit,  but  most  of  them  had  entered  froui  the 
side  of  the  apple.  I  am  satisfied  that  if  I  had  sprayed  every  3  weeks  until  the  last 
of  September  I  could  have  saved  98  per  cent,  of  my  apples.  Pears  were  entirely 
free  from  worms  th.s  year  that  were  badly  infested  last  year.  My  orchard  is  badly 
infested  with  the  Green  Ap  his  and  Wooly  Aphis.  But  I  think  I  can  get  them  under 
control  next  year  by  using  the  kerosene  emulsions.  This  seems  to  have  better  effect 
if  sprayed  ou  during  a  hot  day,  when  it  drys  quickly  and  adheres  to  the  trees  and 
leaves.  I  also  believe  it  will  destroy  the  Wooly  Aphis  ou  the  roots  of  the  tree  by  let- 
ting it  saturate  the  ground  around  the  roots.  I  will  experiment  more  thoroughly 
next  season  and  send  you  the  result  of  my  labors.  Taking  it  all  in  all,  I  feel  fully 
satisfied  that  these  insect  pests  can  be  held  in  subjection,  if  not  entirely  extermi- 
nated, by  the  use  of  the  force  pump  ,  and  next  summer  I  intend  to  do  the  work 
thoroughly  and  systematically  aud  make  you  a  more  complete  report  of  the  result, 
withthe  costs  and  net  profits  accruing  from  the  same.  — [E.  P.  Smith,  Gresham,  Ore- 
gon, December  8,  1890,  to  the  Division  of  Pomology. 
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A  Case  of  Stomach  Bots  in  Hogs. 

In  Insect  Life  No.  4,  pp.161  16-2.(1890)  I  see  a  uote  about  Bot-flies  infesting  hogs.  I 
have  a  bit  of  information  in  the  same  line  that  may  interest  you,  although  it  is  some- 
what meager. 

About  a  month  ago  a  Mr.  Fielder,  of  this  town,  butchered  two  hogs  for  his  own 
supply  of  meat.  They  were  apparently  healthy  and  all  well.  In  sticking  one  of 
them  he  noticed  the  blood  was  unusually  dark  colored,  and  the  hog  had  unusual  ten- 
acity of  life.  When  the  intestines  were  removed  the  stomach  was  found  to  be  infested 
with  a  "  bot  worm,  just  as  horses  are."  The  stomach  also  had  some  dry  substance 
in  it  resembling  half-chewed  cornstalks.  The  worms  had  not  yet  eaten  through  the 
coatings  of  the  stomach,  although  some  were  nearly  through.  Mr.  Fielder  took  a 
large  piece  of  the  stomach  with  the  worms  attached  and  kept  it  for  several  days. 
It  began  to  smell  bad,  and  he  threw  it  away.  After  it  had  been  thrown  away  I 
learned  of  the  case.  It  wassomething  new  to  me,  and  I  thought  to  give  you  an  account 
of  it,  but  neglected  to  do  so.  Had  I  learned  of  the  case  soon  enough  I  should  have 
secured  the  specimen  and  sent  it  to  you  in  alcohol.  If  the  case  is  of  interest  to  you 
and  you  wish  further  information,  I  will  learn  from  Mr.  Fielder  whatever  I  can  and 
report  to  you. — [A.  W.  Moon,  Principal  Public  School,  Port  Republic,  New  Jersey, 
December  13,  1890. 

Reply. — Your  note  is  very  interesting,  and  I  shall  be  glad  to  have  you  investigate 
the  matter  a  little  further.  The  item  in  Insect  Life  which  you  mention  refers  not 
to  a  stomach  bot,  but  to  a  grub  which  ordinarily  infests  the  heads  of  wild  animals, 
principally  deer.  Your  case  is  interesting,  because,  if  the  information  is  correct,  it 
will  be  the  only  case,  so  far  as  I  know,  in  which  the  true  stomach  bot  has  been  found 
in  the  hog.  Hitherto  the  forms  have  been  found  only  in  the  horse,  the  ass,  and  the 
rhinoceros.  Inasmuch  as  no  specimens  were  saved,  you  can  oblige  me  by  getting 
Mr.  Fielder  to  give  you  as  careful  a  description  of  the  maggots  as  possible;  audi 
should  like  also  to  have  your  opinion  as  to  Mr.  Fielder's  reliability  as  an  observer. 
He  undoubtedly  found  something,  but  the  question  is,  were  these  objects  true  botfly 
larviJB,  or  were  they  stomach  worms  or  intestinal  worms  of  some  sort.  I  am  very  sorry 
that  specimens  were  not  preserved,  as  Mr.  Fielder's  recollection  in  any  event  will 
not  be  accepted  by  entomologists  as  final  evidence. — [December  16,  1890.] 

Case  of  a  Child  swallowing  and  passing  Grubs  infesting  Chestnuts. 

A  lady  living  in  Providence,  Rhode  Island,  brought  me  a  white  worm  with  an  am- 
ber-yellow head,  preserved  in  alcohol,  which  she  said  had  been  passed  by  her  little 
girl,  11  years  of  age.  It  appears  that  the  child  had  been  sick  with  some  bronchial 
or  similar  trouble  for  about  6  weeks,  and  the  physician  had  been  somewhat  perplexed 
about  the  case.  On  the  evening  of  the  llith  of  October  the  child  grew  worse,  with 
a  feeling  of  oppression  in  the  chest  and  sensations  of  a  creeping  nature,  accompanied 
by  coughing  and  vomiting.  Suspecting  that  the  trouble  might  be  due  to  Ascarids,  a 
vermifuge  (Spigelia  and  Senna)  was  administered,  and  on  the  morning  of  the  14th 
two  of  the  worms  were  discharged,  being  found  buried  in  the  fteces. 

One  of  the  worms,  the  one  best  preserved,  was  submitted  to  me  and  I  told  the 
mother  that  it  was  probably  the  acorn  or  chestnut  worm,  and  asked  her  if  the  patient 
had  not  eaten  some  acorns  or  chestnuts,  but  she  said  that  the  child  had  not  eaten 
either.  On  further  examination  I  felt  sure  the  larva  was  that  of  a  Balaninus.  The 
next  day  I  met  the  father  and  also  the  physician,  when  the  father  told  me  that  the 
child  had  on  the  evening  of  the  17th  eaten  four  boiled  chestnuts,  and  that  two  of  the 
worms  had  been  found  in  the  patient's  stools. 

The  parents  had  been  worried  about  the  child  and  hoped  they  had  found  and  re- 
moved the  cause  of  the  trouble,  but  on  seeing  the  physician  about  three  weeks  later 
I  learned  that  the  child  was  still  unwell,  the  trouble  (partly  a  nervous  one)  not  hav- 
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ing  been  either  aggravated  by  the  presence  of  the  worms  or  alleviated  by  their  re- 
moval. 

The  case  is  reported  merely  to  show  that  probably  many  larvte,  especially  those  of 
flies  and  weevils,  and  other  grubs  living  in  seeds  and  fruits,  may  be  swallowed  and 
passed  through  the  alimentary  canal,  without  harm  and  with  little  or  no  annoyance 
to  the  person  swallowing  them;  such  cases  rarely  being  brought  to  the  notice  of  the 
physician.— [Dr.  A.  S.  Packard,  Providence,  Rhode  Island,  October,  1890. 

Fertilization  of  Red  Clover  by  Bumble  Bees. 

I  saw  this  question  asked  through  the  Inter  Ocean  of  Chicago  :  "Why  does  not  the 
first  crop  of  the  small  or  medium  clover  produce  seed  ?"  The  answer  :  "Because  the 
Bumble  Bee  (Humble  Bee)  is  not  out  in  time  to  fertilize  the  blossoms."  Does  the 
Bumble  Bee  have  any  influence  on  the  production  of  seed  in  the  clover?— [H.  R. 
Clark,  Columbus,  Columbia  County,  Wisconsin,  November  8,  1890. 

Reply.— It  has  been  conclusively  established  that  red  clover  {Trifolium  pratense 
L.)  will  not  mature  its  seeds  without  the  cross  fertilization  brought  about  by  the 
visits  of  insects,  and  particularly  bumble  bees,  Bomhus  spp.  Many  other  bees  aud 
also  Lepidoptera  (butterflies,  moths,  etc.),  Diptera  (two-winged  flies),  and  beetles 
visit  the  clover  blossoms,  but  these  etfect  cross-fertilization  to  but  a  limited  extent— 
the  mouth  parts  of  the  bumble  bee  being  especially  fitted  to  this  r61e.  The  smaller 
percentage  of  seeds  in  the  first  crop  of  clover  is  therefore  due  to  the  fact  that  the  bees 
necessary  to  the  production  of  perfect  seeds  are  in  the  early  spring  and  summer  com- 
paratively few  in  number.  A  number  of  experiments  have  beeu  tried  in  England  to 
establi.sh  the  relation  of  the  bee  to  clover,  and  similar  experiments  have  also  been 
made  in  this  country,  all  going  to  show  the  dependence  of  the  clover  on  the  bee  for 
full  productiveness.  A  notable  instance  of  the  usefulness  of  the  bumble  bee  in  this 
regard  is  seen  in  the  fact  that  when  clover  was  first  introduced  into  New  Zealand  it 
failed  to  produce  seed,  but  later,  when  the  bumble  bees  were  introduced  and  became 
numerous,  the  clover  matured  perfect  seeds.— [November  17,  1890.] 

Sow  Bugs  Feeding  on  Living  Plants. 

In  No.  3  of  Insect  Life  I  see  a  notice  on  page  69  about  the  Sow  Bug,  and  a  doubt 
is  editorially  expressed  as  to  whether  it  feeds  on  living  plants.  I  send  you  herewith 
a  Cactus  ( MammiUaria  phellospenna)  which  I  have  had  potted  for  2  years  on  account 
of  its  unusual  form.  This  preceding  spring  and  summer  I  was  away  from  home  for 
some  months,  and  to  keep  the  plant  alive  duriug  my  absence  I  planted  the  pot  deep 
into  the  ground  in  a  damp  place,  and  while  so  planted  the  grass  somewhat  overran 
the  pot  aud  plant,  forming  a  shady  retreat  for  the  sow  bugs,  which  ate  into  the 
cactus  80  badly  that  when  I  saw  it  was  ruined  I  threw  it  away.  The  Cactus  did  not 
decay  either  before  or  after  being  attacked  by  the  sow  bugs,  but  the  flesh  was  raw, 
yet  quite  fresh  aud  healthy,  and  began  to  grow  again  after  I  had  routed  the  bugs. 
The  Cactus  has  now  been  out  of  soil  for  2  or  3  weeks,  yet  will  probably  live  if  it  be 
planted  again. 

Further :  Three  weeks  ago  I  received  some  plants  by  mail  from  New  York— some 
roses.  Geraniums,  and  a  Wistaria.  Upon  the  arrival  of  the  plants  I  could  not  at  once 
attend  to  them,  and  so  I  heeled  them  in  damp  soil  and  covered  them  pretty  closely 
over  with  some  old  carpet.  They  remained  there  some  days,  and  when  I  took  them 
up  to  plant  them  they  were  swarming  with  sow  bugs,  and  I  soon  found  that  the 
Wistaria  had  apparently  been  making  a  start  at  many  of  the  buds,  but  all  had  been 
eaten  otf  so  deeply  aud  persistently  that  the  vine  is  apparently  killed,  having  made 
no  growth  siuce.  The  buds,  or  places  where  the  buds  should  have  been,  were  freshly 
eaten,  as  I  carefully  noted.  I  thiuk  that  some  of  the  other  plants  were  injured  also, 
but  gave  the  matter  no  very  careful  investigation,  as  none  were  of  so  much  value  or 
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interest  as  the  Wistaria.  The  sow  bugs  feed  at  night  chiefly.  This  country  is  in- 
fested with  many  species  of  them. — [W.  G.  Wright,  San  Bernardino,  California,  No- 
vember 1,  1890. 

Nezara  again  Injuring  Plants. 

A  neighbor  has  handed  me  a  number  of  bugs  which  have  been  doing  much  mischief 
in  this  section.  Besides  preying  upon  the  products  of  the  garden,  they  are  devouring 
the  cotton  plants  in  the  field.  I  have  been  familiar  with  this  insect  for  years,  but  it 
has  heretofore  done  but  little  mischief. — [Robert  Gamble,  Tallahassee,  Florida,  No- 
vember 14,  1890. 

Reply. — This  is  the  so-called  Green  Soldier  Bug  {Xezara  hUaria).  This  insect  was 
mentioned  in  the  Fourth  Report  of  the  U.  S.  Entomological  Commission,  page  79,  as 
having  been  actually  observed  to  prey  on  the  cotton  caterpillar,  and  in  Hubbard's 
Report  on  Insects  Affecting  the  Orange  it  is  said  that  it  has  sometimes  been  observed 
to  suck  the  tender  shoots  of  the  orange,  causing  them  to  wither  and  die.  It  is  then, 
apparently,  both  carnivorous  and  a  plant  feeder,  and  if  your  account  is  founded  upon 
definite  observations,  it  is  quite  probable  that  the  harm  done  with  you  overbalances 
the  good.  If  this  is  so,  it  will  be  necessary  for  you  to  apply  some  remedy.  In  this 
case  you  could  do  no  better  than  to  spray  garden  vegetables  whUe  the  bugs  are  on 
them  with  a  dilute  kerosense  emulsion  made  according  to  a  formula  copy  of  which  is 
inclosed  on  a  separate  sheet. — [November  19,  1890.] 

Another  Letter. — I  have  sent  by  this  mail,  in  a  box,  some  specimens  of  insects 
which  seem  to  be  Baphigaster 2}enns>flvanicu8.  They  were  sent  me  by  a  man  who  re- 
ported them  destroying  peafields  at  the  rate  of  half  an  acre  per  day.  I  cannot  find 
any  account  of  this  insect  attacking  such  plants.  This  pest,  being  a  sucker,  can  not 
be  poisoned  with  arsenic,  and  seems  rather  difficult  to  deal  with.  Do  you  know  any- 
thing better  than  hand-picking?— [Gerald  McCarthy,  Agricultural  Experiment  Sta- 
tion, Raleigh,  North  Carolina,  September  5,  1890. 

Reply.— The  bug  which  you  send  is  Xezara  hilaris  Say.  It  is  exceedingly  closely 
allied  to  X.  pennsylvanica,  and  I  do  not  wonder  at  your  mistaking  it  for  the  latter. 
These  bugs  seem  to  be  both  phytophagous  and  carnivorous,  and  I  do  not  doubt  your 
statement  that  this  one  attacks  peas,  although  you  will  find  it  mentioned  in  the 
Fourth  Report  of  the  U.  S.  Entomological  Commission  as  one  of  the  Heteroptera 
which  prey  upon  the  Cotton  Worm.  We  apply  to  all  these  sucking  insects  an  emulsion 
of  kerosene  and  soap,  varyiug  in  strength  according  to  the  crop  upon  which  the  in- 
sects are  feeding.  Susceptible  plants,  such  as  the  Peach,  should  be  sprayed  with  one 
part  of  our  standard  emulsion  to  15  parts  of  water,  but  the  orange  and  other  less  sus- 
ceptible plants  will  stand  one  part  to  ten.— [September  11,  1890.] 

Mosquitoes  in  Boreal  Latitudes. 

"Vol.  I,  No.  2,  page  52,  Insect  Life,  contains  an  article  on  the  "  Hibernation  of  the 
Mosquito,"  and  reminds  me  of  a  trip  on  snow-shoes  from  Mackinaw  to  the  Sault  de 
Ste.  Marie  in  March,  1844.  One  noon  we  were  delayed  by  the  melting  of  the  snow, 
which  was  from  2  to  4  feet  deep,  on  a  hillside,  the  sun  coming  out  good  and  strong. 
The  mosquitoes  appeared  by  thousands,  and  annoyed  us  and  our  train  dogs  that  pulled 
the  mail  on  toboggans,  so  that  we  really  had  to  make  fight  against  them  until  nearly 
sundown.  I  have  told  this  story  before,  but  only  got  a  laagh  in  reply.  I  hope  with 
you  I  will  meet  with  better  success. 

The  Arctic  region  is  the  home  of  the  real  gray-back  biting  mosquitoes,  and  some  of 
my  friends  who  have  wintered  there  inform  me  that  they  make  their  appearance  on 
man  about  as  soon  as  the  sun  peeps  above  the  past  winter  horizon. — [Dr.  E.  Sterling, 
Cleveland,  Ohio,  November  14,  1890. 

Reply. — Mosquitoes  are  known  to  occur  in  enormous  numbers  in  the  Arctic  re- 
gions, and  accounts  of  the  excessive  annoyance  occasioned  both  to  human  beings 
and  to  animals  in  northern  regions  have  been  not  infrequently  given.      The  adults 
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are  known  also  to  winter  over,  but  in  limited  numbers,  and  hence  your  observation 
of  their  occurrence  in  such  excessive  numbers  in  March  is  quite  interesting. — [No- 
vember  17,  1890.] 

The  Mealy  Bug. 

Is  there  any  reliable  remedy  for  the  pest  known  as  the  Mealy  Bug  in  the  green- 
houses ?  All  applications  seem  to  be  nearly  tvorthless  except  hand-picking.  We  have 
tried  all  the  advertised  mixtures  and  are  disgusted.  How  will  the  gas  from  cyanide 
potassium  and  sulphuric  acid  work  in  them,  and  can  it  be  safely  used  by  letting  it 
have  possession  of  the  house  over  night  and  thoroughly  ventilating  the  house  the 
next  morning  ?  Would  it  be  dangerous  for  the  gardener  to  go  into  the  house  to  ven- 
tilate it  the  next  morning  ?  I  am  fully  aware  of  the  deadly  effect.  I  have  used  the 
cyanide  jar  to  kill  my  specimens  for  the  past  three  years. — [H.  L.  Jeffrey,  Woodbury, 
Connecticut,  November  21,  1890. 

Reply. — Hydrocyanic  acid  gas,  produced  in  the  way  which  you  mention,  is  being 
extensively  used  on  the  Pacific  coast  as  a  remedy  against  scale  insects.  Entire  orange 
trees  are  covered  with  tents,  and  the  acid  is  manufactured  under  the  tent.  I  am  not 
aware,  however,  that  it  has  been  tried  in  greenhouses  on  the  scale  which  you  sug- 
gest, but  am  inclined  to  think  that  there  would  be  some  danger  in  its  use  in  this 
manner.  A  copy  of  bulletin  22  of  this  division  is  sent  you  by  accompanying  mail, 
and  you  will  be  able  to  see  from  the  report  of  Mr.  D.  W.  Coquillett  the  methods  in 
use  in  California.  From  this  account  you  will  be  able  to  get  some  idea  as  to  rigging 
up  a  small  apparatus  for  the  disinfection  of  a  few  of  your  hothouse  plants  at  a  time. 
In  case  you  attempt  anything  of  the  sort  it  will  give  us  pleasure  to  learn  the  result. — 
[November  21,  1890.] 

The  Sweet-potato  Root-borer. 

Please  find  inclosed  a  few  insects  (alive  just  now)  with  small  piece  of  sweet-potato 
(yam  variety),  in  regard  to  which  I  would  be  pleased  to  have  your  opinion.  They 
seem  to  be  quite  a  pest  to  the  potato  crop  in  this  section  of  Louisiana,  certainly  very 
destructive  to  the  tubers. — [J.  Ed.  Blanchard,  Thibodeaux,  Louisiana,  November  16, 
1890. 

Eeply. — The  insect  which  you  send  is  the  so-called  Sweet-potato  Root-borer 
(Cylas  fonnicarius).  It  is  a  very  destructive  enemy  to  sweet-potatoes  in  regions 
where  it  occurs  abundantly,  but  fortunately  it  is  rare  in  most  localities.  The  only 
remedy  which  has  been  suggested  is  to  dig  the  iJotatoes  as  soon  as  they  are  found  to 
be  infested  and  to  burn  those  containing  insects  or  feed  them  to  cattle,  thus  reduc- 
ing the  number  and  making  the  chances  better  for  the  next  crop.  You  will  find  some 
account  of  this  insect  in  the  Annual  Report  of  this  Department  for  1879,  pages  249- 
250.— [November  19,  1890.] 

Parasites  of  the  Apple-tree  Saperda. 

In  response  to  your  request  for  my  experience  in  regard  to  insect  injury  or  habits, 
I  will  mention  that  I  have  this  fall,  for  the  first  time,  noticed  that  the  Round-headed 
Apple-tree  borer  {Saperda  Candida  Fabr.)  had  been  parasitized,  the  larva  being 
destroyed  before  it  had  done  any  damage  to  speak  of.  As  Saunders,  in  his  "  Insects 
Injurious  to  Fruits,"  does  not  speak  of  any  parasites  of  this  species,  and  thinking 
it  perhaps  might  be  something  new,  I  will  endeavor  to  obtain  some  specimens  for  you 
the  coming  season  if  you  deem  it  sufficiently  interesting  to  investigate. 

This  borer  is  the  greatest  pest  we  have  in  our  apple  orchards  here  as  it  works  from 
the  base  to  the  top.  I  have  secured  the  beetle  from  sections  of  limbs  but  little  over 
an  inch  in  diameter.  The  period  of  its  greatest  activity  seems  to  be  the  latter  part 
of  August  and  the  whole  of  September,  and  the  month  of  October  is  the  best  time  for 
their  removal,  as  they  have  not  many  of  them  eaten  through  the  bark  yet.  There 
is  no  prospect  of  ever  diminishing  their  numbers  by  any  artificial  means,  as  they  come 
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in  from  the  surrounding  forests  as  fast  as  they  are  destroyed.  I  have  taken  as  high 
as  17  borers  from  the  base  of  one  tree  at  one  time.  The  alkaline  wash  is  a  good  pro- 
tection, but  it  can  not  be  applied  to  all  of  the  small  limbs  of  the  large  trees.  It  seems 
as  though  the  only  relief  must  be  through  some  parasite  attacking  it  in  its  native 
haunts. — [James  B.  Smith,  Highlands,  North  Carolina,  November  17,  1890. 

Reply. — Professor  Riley  has  bred  one  or  more  parasites  from  the  Round-headed 
Apple-borer,  and  only  recently  we  received  a  parasite  of  this  species  from  California. 
I  trust,  however,  that  you  will  be  able  to  secure  specimens  of  the  species  which  is  en- 
gaged in  the  good  work  in  your  vicinity  and  forward  them  to  us  for  determination. 
I  should  think  it  worth  your  while  to  apply  the  soap-soda  wash  in  order  to  keep  the 
borers  from  the  trunk  and  larger  branches  of  your  trees. — [November  21,  1890.] 

Museum  Pests. 

In  accordance  with  your  request  I  send  you  by  this  mail  a  few  specimens  of  Anthre- 
nu8  scrophulariw  and  A.  musworum  as  labeled  in  my  collection.  If  I  am  "  twisted" 
in  regard  to  nomenclature  please  inform  me.  Should  be  pleased  to  hear  from  you  in 
any  case.  The  specimens  of  A.  mus(eorum  were  all  found  in  a  neglected  stock  of  dupli- 
cate specimens.  I  have  never  observed  any  on  plants.  Of  J.  scrophularim,  some  were 
found  on  flowers,  some  on  carpets,  and  a  few  in  above  mentioned  duplicates.  I  neg- 
lected to  keep  them  separate,  so  can  not  state  which  particular  specimens  came  from 
my  collections.  Those  in  my  collection  were  all  found  just  as  they  had  become  imagos. 
I  think  that  I  have  succeeded  in  entirely  destroying  the  pests,  but  if  I  find  any 
more  I  will  let  you  know  immediately.— [E.  E.  Fernald,  Melrose,  Massachusetts, 
November  Id,  1890. 

Reply. — The  insect  which  you  have  been  considering  as  Anfhrenus  musceorum  is 
A.  varius,  a  common  pest  in  such  locations.  The  other  species  was  J.  scrophulariw  as 
you  supposed.  If  the  latter  was  found  in  your  insect  boxes  as  you  state  the  note  is 
interesting.— [November  21,  1890.] 

Passalus  for  Ear-ache  :  Gall  Insects. 

By  to-day's  mail  I  send  you  some  "Best"  or  " Bess  Bugs "  found  under  a  log,  also 
one  of  the  larvas,  a  "grub-worm."  Our  rustic  population  treat  this  bug  very  ten- 
derly because  of  the  good  office  it  performs.  It  is  said  to  afford  an  oil  or  drop  of 
"  blood  "  that  is  a  present  cure  for  ear-ache.  Pulled  in  twoone  drop  of  liquid  is  found 
which  dropped  into  the  ear  gives  immediate  relief.  I  also  send  two  insect  knots  or 
nests,  one  from  a  weed  and  the  other  from  a  blackberry  brier.  They  will  produce 
some  sort  of  insects  next  spring  and  may  interest  you,  though  it  may  only  be  a  gnat. 
Chestnuts  have  been  unusually  wormy  ;  can  you  devise  any  plan  by  which  they  may 
escape  the  ravages  of  the  beetle  ?— [Calvin  J.  Cowles,  Wilkesborough,  North  Caro- 
lina, November  27,  1890. 

Reply. — The  insect  which  you  call  the  "  Best "  or  "  Bess"  bug  is  the  horned  Pas- 
salus (Passalus  cornuius).  The  use  of  this  insect  for  ear-ache  interests  me  very  much. 
I  think  it  must  be  comparatively  a  local  idea.  Is  it  not  ?  The  enlargements  on  the 
Soiidago  and  Blackberry  are  the  galls  of  two  very  different  insects.  That  on  the  Sol- 
idago  is  made  by  a  two-winged  fly  known  as  Trypeta  8oUda<jinis,  while  that  on  the 
Blackberry  is  made  by  one  of  the  true  gall-flies  allied  to  the  species  which  produces 
the  commercial  galls.  It  is  known  as  Diastrophua  nebulosus.  So  far  as  I  know  no  good 
remedy  has  been  proposed  for  worms  in  chestnuts. — [November  29,  1890.] 

Phorodon  Notes  from  Oregon. 

I  have  been  examining  plum  thickets  in  this  (Lane)  county,  iu  the  vicinity  of  hop 

yards  and  I  find  thousands  of  eggs  of  the  hop  louse  (Phorodon).    Further,  I  have 

found  earlier  in  the  autumn  specimens  of  Phorodon  on  plums  near  by  and  also  on 

others  a  nuniber  of  miles  from  any  hop  field.     The  variety  of  plum  upon  which  so 
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many  eggs  were  found  is  knows  as  "Peterson's  Seedling"  or  "Peterson's  Drupe," 
the  nearest  approach  to  a  wild  plum  which  we  have  here.  I  have  advised  the  burn- 
ing of  these  (useless)  thickets.  Doubting  Thomases  say  :  "  How  can  you  prove  to  us 
that  those  eggs  on  the  plum  are  not  those  of  some  other  aphis,  plum  aphis  for 
instance  ?"  And  I  reply  by  saying  that  the  plum  aphis  does  not  begin  to  be  abundant 
enough  in  this  section  to  produce  a  tenth  part  as  many  eggs ;  further,  I  fall  back 
upon  the  result  of  your  investigations  in  Europe  and  America,  and  also  the  fact  that 
I  have  observed  Phorodon  on  the  plum  in  large  numbers  this  fall  earlier  in  the  season. 
I  can  not  show  them  an  egg  of  the  plum  aphis  for  comparison,  even  if  there  is  a  differ- 
ence between  the  two.  Neither  can  I  with  certainty  obtain  any  plum  aphis  eggs. 
Could  you  conveniently  send  me  a  few  eggs  of  this  latter  insect  now?  Upon  my 
inquiring  of  them,  hop  growers,  as  to  whether  they  burned  their  vines  immediately 
after  gathering  the  fruit,  they  invariably  replied  they  did  do  that,  but  further 
inquiry  elicited  the  fact  that  said  burning  does  not  take  place  until  after  the  vine  is 
all  withered,  when  the  louse  has  left  them.  I  pointed  this  out  to  them  and  urged 
very  strongly  indeed  their  burning  the  green  \ineB  wimediately  after  picking,  as  they 
pick.     Does  not  this  agree  with  your  idea? 

The  fact  that  I  have  found  the  Phorodon  on  plums  at  least  2  miles  from  hops  leads 
me  to  ask  if  I  understand  your  statement  in  your  summary  (1888  Report)  that  "they 
do  not  migrate  readily  from  one  hop  yard  to  another."  I  found  no  eggs  upon  the  fol- 
lowing trees,  though  growing  among  the  hops :  Bradshaw  plum,  yellow  egg  plum, 
Italian  prunes.  Petite  Bows.  Two  damsons  growing  in  the  same  situation  were 
not  examined,  but  will  be  shortly,  and  the  result  with  cuttings  sent  to  me  at  Corval- 
lis.  I  should  be  gratified  to  hear  expressions  of  your  opinion  on  various  points  in 
this  letter,  and  if  you  could  oblige  me  in  the  particular  of  Plum  Aphis  eggs  I  should 
appreciate  the  favor.— [F.  L.  Washburn,  Corvallis,  Oregon,  November  30,  1890. 

Reply. — I  am  much  interested  in  your  letter  of  the  30th  ultimo  and  am  pleased  to 
learn  that  you.  have  so  speedily  fulfilled  my  predictions  with  regard  to  the  stocking 
of  plum  by  return  migrant  Phorodon.  Your  information  regarding  the  variety  of 
plums  infested  also  interests  me.  As  to  distinguishing  the  eggs  of  Phorodon  from 
those  of  other  plum-hibernating  Aphididse,  I  can  hardly  assist  you  by  sending  you 
authentic  eggs  of  what  you  call  "  Plum  Aphis,"  for  the  reason  that  there  are  several 
plant  lice  which  oviposit  upon  Plum  in  the  fall  in  the  Eastern  States  and  in  England, 
and  I  am  not  sure  which  oue,  if  any  of  these,  you  have  in  your  vicinity.  It  is  safe 
to  say,  however,  where  Phorodon  has  been  migrating  in  its  usual  numbers  from  hop 
to  Plum  that  its  eggs  will  so  vastly  exceed  in  number  those  of  any  other  species  that 
you  can  not  fail  to  recognize  them.  I  may  say,  however,  that  the  eggs  of  Aphis pruni, 
which  somewhat  resemble  those  of  Phorodon,  are  larger  and  rather  lighter  colored. 
I  certainly  indorse  your  advice  as  to  burning  the  old  vines  immediately  after  picking, 
as  this  is  what  I  have  myself  recommended.  You  have  misunderstood  my  statement 
which  you  quote,  to  the  effect  that  the  lice  do  not  migrate  readily  from  oue  hop  yard 
to  another.  To  be  more  explicit,  migration  from  hop  yard  to  hop  yard  is  through 
-wingless  individuals,  which  is  slow  or  even  impossible  at  long  distances,  while  the 
winged  return  migrant  instinctively  quits  such  fields  for  Prunus.  The  statement 
above  referred  to  means  just  what  it  says  and  nothing  more,  and  in  my  complete  re- 
port (not  yet  published)  I  have  called  attention  to  the  fact  that  the  return  migrant 
generations  in  the  fall  will  fly  long  distances  in  search  of  plums.  This  fact  was  also 
brought  out  in  Mr.  Howard's  notice  of  my  investigation  in  the  Country  Gentleman  of 
November  17,  1887.  In  other  words,  the  non-tendency  to  migrate  to  any  distance 
holds  only  as  between  hop  yards.— [December  8,  1890.] 

A  Southern  Roach  in  a  Northern  Greenhouse. 

We  send  yon  by  this  day's  mail  a  small  box  containing  a  live  roach  and  a  frond  of 
Laatrea  aristata  variegata  (Fern).  The  roach  was  caught  on  the  fern,  and  we  have 
every  reason  to  believe  that  they  are  their  enemies.     I  hope  you  may  gain  some  facts 
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from  the  live  roach. — [J.  Otto  Thilow,  Philadelphia,  Pennsylvania,  December  4, 
1890. 

Reply.— Your  favor  of  the  4th  instant,  with  accompanying  box  containing  a  speci- 
men of  cockroach,  came  duly  to  hand.  The  roach  is  Feriplaneta  aiistralasiw  Fabr., 
and  you  are  no  doubt  correct  in  stating  that  the  injury  to  your  Laatrea  is  due  to  this 
insect.  I  am  not  aware  that  this  particular  species  has  been  reported  before  as 
being  injurious  to  greenhouse  plants,  but  I  know  that  a  closely  allied  species,  viz., 
Periplaneta  americana,  occasionally  infests  greenhouses  and  feeds  upon  various  plants. 
P.  australasifB  is  a  cosmopolitan  species,  but  by  no  means  so  universally  distributed 
and  so  common  as  the  Croton  Bug,  Phyllodromia  germanica  or  P.  americana.  It  is 
abundant  in  Florida,  and  perhaps  also  in  other  Southern  States,  but  I  do  not  know 
whether  it  has  fairly  established  itself  in  any  of  our  Northern  cities.  I  would 
beg  you,  therefore,  to  let  me  know  whether  this  species  is  common  in  your  green- 
houses or  elsewhere  in  your  neighborhood,  or  whether  only  a  few  specimens  were 
accidentally  imported  with  plants  from  tropical  countries. 

As  to  remedies  for  roaches,  I  refer  you  to  my  article  on  household  pests  in  Insect 
Life,  Vol.  ii,  p.  -20)0),  a  separate  copy  of  which  is  sent  you  herewith.— [December  8, 
1890.] 

The  Grape-root  Prionus. 

Please  let  me  know  the  particulars  of  this  bug.  I  took  this  from  some  California 
vines.  They  were  sent  from  California  to  Dallas,  Texas,  4  years  ago,  and  were 
planted  in  Dallas  2  years,  but  did  not  fruit.  I  brought  them  to  the  plains  last  spring. 
Upon  taking  them  up  nearly  all  the  vines  have  these  bugs  upon  them. — [A.  Eawling, 
Marienfeld,  Texas,  November  30,  1890. 

Reply. — The  specimen  which  you  send  is  a  full-grown  larva  of  one  of  the  large 
long-horn  beetles  known  as  Prionus  imbricornis.  These  larvae  have  been  previously 
recorded  as  feeding  on  the  roots  of  grape,  but  are  comparatively  rare  and  are  not  con- 
sidered to  be  very  serious  enemies  of  the  vine.  Nothing  can  be  done  in  the  way  of 
remedies  except  to  dig  the  larvte  out  by  hand.— [December  10,  1890.] 

A  New  Native  Currant  Worm. 

I  send  you  by  this  mail  one  male  parent  of  a  native  Hymenopterous  currant  worm, 
the  same  as  was  noted  a  year  or  two  ago  by  Professor  Lintner  in  his  New  York  re- 
port. I  first  bred  one  pair  in  1887  from  larvae  grown  in  1886,  and  this  was  raised  in 
1888-'89.  The  springs  of  1888  and  1890  I  was  not  able  to  find  any.  Please  report 
name,  etc. — [E.  W.  Allis,  Adrian,  Michigan,  December  3,  1890. 

Reply.— This  insect  is  without  doubt  Janus  flaviventris  Fitch  (see  Fitch's  seventh  re- 
port, species  No.  12).  This  discovery  of  yours  is  a  very  interesting  one,  if  the  insect 
works  in  the  way  described  by  Lintner  in  his  fourth  report,  page  47.— [December  5, 
1890.] 

Insects  from  Montserrat,  West  Indies. 

I  now  send  you  in  spirits  : 

(1)  A  fly  found  in  the  near  vicinity  of  the  Galba  tree  when  the  Icerya  was  so  bad. 
This  fly  I  also  found  in  thousands  on  a  fig  tree  close  by. 

(2)  Some  of  the  female  Icerya. 

(3)  A  piece  of  wood  ofif  a  fig  tree  in  close  proximity  to  the  Galba,  which  is  covered 
with  cottony-cushion  blight. 

(4)  A  yellow  kind  of  Lady-Bird,  also  found  on  the  Ficus. 

(5)  A  smaller  and  whiter  Lady-Bird. 

The  Galba  tree  had  been  cut  down  and  lopped  up  ready  to  burn,  so  as  to  destroy 
the  blight,  so  it  was  hard  to  find  what  was  wanted  ;  but  I  caught  No.  1  flying  round 
the  dying  branches.    I  then  discovered  the  same  flies  on  a  hog-plum  tree  adjoining 
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and  shortly  afterwards  iu  thousands  ou  a  tig  tree  close  by,  one  of  the  common  Ficus. 
I  also  found  Nos.  4  and  5  on  this  tree  when  I  had  it  cut  down.  The  tree  was  literally 
smothered  with  the  cottony-cushion  blight,  No.  3.  I  could  fiud  none  of  Mo.  2  on  the 
Ficus,  although  it  was  in  close  proximity  to  the  Galba,  but  I  found  No.  2  on  the  cocoa 
trees,  sour  eap  (Aiiona  muricata),  hog  plum  {Spondias  lutea),  Galba  (one  of  the  Sajio- 
tacete),  and  on  a  wild  vine,  name  unknown.  I  hope  I  have  found  what  you  want, 
but  doubt  it;  if  not,  will  try  again.  I  also  send  iu  tin  box  some  woolly  cocoons  that 
were  found  in  numbers  in  the  Cassava  leaves.  They  seem  to  be  full  of  eggs. — [H. 
de  C.  Hamilton,  Plymouth,  Montserrat,  West  Indies,  November  11,  1890. 

Eeply. — I  have  sent  you  by  today's  mail  a  copy  of  No.  3,  Vol.  iii,  of  Insect  Life, 
upon  pages  99  to  103  of  which  you  will  find  your  insect  described  as  Icerya  montserra- 
tensis.  I  opened  your  box  with  a  great  deal  of  interest,  hoping  to  find  that  the  "fly" 
found  by  you  in  the  vicinity  of  the  Galba  tree  was  a  male  of  the  Icerya.  I  was  dis- 
appointed however  to  find  that  it  was  a  beetle  of  the  genus  Eros,  a  very  much  larger 
insect  than  the  male  Icerya.  I  found,  however,  male  larvie,  and  if  you  will  kindly  try 
another  sending  of  living  Iceryas  we  may  yet  succeed  iu  getting  the  male.  The  fig 
tree  is  infested  by  another  cottony  scale  belonging  to  the  genus  Pulvinaria,  species 
undescribed.  The  two  insects  which  you  call  Lady-birds  do  not  belong  to  that  group 
of  beetles,  but  to  the  closely  allied  leaf-beetles.  The  one  is  a  species  of  Luperus  and  the 
other  seems  to  be  a  species  of  Monocesta.  Neither  of  these  is  carnivorous  in  habit. 
I  am  much  obliged  for  the  additional  list  of  food-plants  of  the  Icerya,  and  shall  be 
glad  to  learn  from  you  just  how  much  damage  is  being  done  by  this  species  and 
whether  a  remedy  seems  to  be  necessary.  The  objects  which  you  call  woolly  cocoons 
are  masses  of  the  small  cocoous  of  a  parasitic  insect  of  the  genus  Apanteles,  the  larvae 
of  which  have  ijrobably  issued  from  some  large  caterpillar  and  spun  their  cocoous  in 
these  masses  in  the  Cassava  leaves.  One  of  these  objects,  however,  was  the  case  of 
a  so-called  bag- worm,  and  of  this  I  should  be  pleased  to  receive  further  specimens  if 
you  can  get  them  without  too  much  inconvenience. — [December  10,  1890.] 

The  Desirability  of  Importing  the  Blastophaga  for  the  Smyrna  Fig  iu  Cali- 
fornia. 

I  have  recently  noticed  a  newspaper  clipping  from  your  paper  referring  to  the  ex- 
periments made  by  Mr.  F.  Roeding,  of  the  Faucher  Creek  Nurseries,  and  Mr.  George 
C.  Eoeding,  the  manager,  with  the  cross  fertilization  of  the  Smyrua  fig  and  the  Capri 
fig.  This  Department  is  anxious  to  correspond  with  one  of  the  Messrs.  Roeding  on 
this  subject,  and  would  like  very  much  to  know  their  post-office  address.  Our  prin- 
cipal object  at  present  is  to  find  out  how  many  Capri  figs  they  have  growing  in  their 
nurseries,  how  large  they  are,  and  whether  they  are  growing  close  together,  iu  order 
to  judge  as  to  the  possibility  of  establishing  the  fertilizing  Blastophaga  of  Europe  in 
this  country.  I  inclose  a  return  envelope  and  beg  that  you  will  drop  me  a  line  giv- 
ing me  the  address  of  the  parties  mentioned. — [November  18,  1890,  to  editor  of  the 
Fresno  Expositor,  Fresno  City,  California. 

Your  favor  of  the  Icith  instant  to  the  editor  of  the  Fresno  Expositor  has  been  handed 
over  to  me  by  that  gentleman,  and  in  reply  I  will  say  that  I  have  many  thousands  of 
the  wild  or  Capri  figs,  as  well  as  the  true  Smyrna,  having  imported  from  Smyrua 
several  thousand  cuttings  of  each  variety,  as  well  as  a  number  of  cuttings  of  other 
varieties,  mostly  table  figs.  Three  years  ago  we  sent  our  superintendent  to  Smyrna 
for  the  express  purpose  of  obtaining  these  figs ;  he  remained  there  4  months,  and 
after  having  made  a  close  study  of  the  modes  of  drying,  packing,  etc.,  went  into  the 
Aidin  district,  where  the  best  Smyrna  figs  are  grown,  and  not  only  secured  cuttings 
of  the  Cebeli  or  commercial  figs,  but  also  obtained  a  large  quantity  of  the  wild  figs. 
Over  30,000  cuttings  were  secured,  but  half  of  these  were  left  at  the  London  docks 
on  account  of  the  heavy  freight  charges,  the  remainder  having  been  shipped  to 
Fresno,  arriving  May  24, 1887,  in  good  condition,  although  they  were  7  months  on  the 
road. 
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I  have  just  answered  a  letter  from  H.  E.  Van  Deman,  esq.,  on  this  subject,  and  I 
trust  your  Department  will  make  every  effort  to  introduce  the  Blastophaga  here,  as 
it  is  the  only  link  wanting  to  successfully  produce  the  Smyrna  fig  in  this  country. 
I  have  been  in  correspondence  with  R.  J.  Van  Leup,  Dutch  consul  at  Smyrna,  now 
deceased,  but  he  informed  me  that  he  could  not  discover  where  the  insect  hibernated 
and  therefore  could  not  introduce  any  into  this  country.  Dr.  H.  H.  Behr,  vice-presi- 
dent of  the  Academy  of  Sciences  in  San  Francisco,  who  has  taken  a  deep  interest  in 
the  fig  question,  has  discovered,  with  the  assistance  of  Mr.  Braudagee,  who  has  lately 
been  traveling  in  South  America,  both  the  wild  fig  and  also  the  Blastophaga,  of  a 
different  family,  however,  than  found  in  Smyrna.  If  your  Department  does  not  sitc- 
ceed  in  introducing  the  insects,  we  have,  I  think,  some  chance  of  bringing  them  here 
in  good  condition,  the  journey  not  being  so  long  and  hazardous  as  from  Smyrna. 
The  insects  should  not  arrive  before  the  middle  of  June  or  the  first  of  July,  as  the 
wild  fig  does  not  set  fruit  before  June  1  and  does  not  ripen  its  fruit  before  July  1, 
this  being  the  time  when  the  Smyrna  fig  is  ready  to  receive  the  pollen.  Any  further 
information  desired  by  your  Department  will  be  cheerfully  given, — [George  C.  Roe- 
ding,  Fresno,  California,  November  29,  1890. 

Reply. — I  am  much  pleased  to  learn  of  your  success  in  growing  the  Capri  fig  in 
California,  and  beg  to  assure  you  that  this  Department  will  do  everything  in  its 
power  to  introduce  the  Blastophaga  into  this  country.  Your  nursery  will  undoubt- 
edly be  very  well  adapted  to  the  purpose,  and  if  success  follows  our  effort  a  supply 
will  be  immediately  forwarded  to  you.  I  note  what  you  say  in  regard  to  the  proper 
season  of  the  year,  and  any  additional  suggestions  which  you  care  to  make  will  be 
acted  upon. — [December  10,  1890.] 

The  Cabbage  Worm  Disease. 

In  the  November  number  I  was  glad  to  see  a  report  from  Prof.  Herbert  Osborn,  on 
the  use  of  contagious  diseases  in  contending  with  injurious  insects.  In  1883  my  atten- 
tion was  called  to  the  disease  (Muscardine)  affecting  the  Cabbage  Worm,  by  Prof.  S. 
A.  Forbes,  who  sent  me  specimens  of  the  diseased  worms,  from  which  I  succeeded  in 
propagating  the  disease  among  the  healthy  worms  on  my  cabbages,  and  which  spread 
rapidly  over  all  the  cabbages  in  my  yard.  I  also  succeeded  in  introducing  the  disease 
among  the  worms  in  two  other  yards.  Before  that  time  the  disease  had  not  been  ob- 
served in  this  locality.  I  preserved  a  quantity  of  the  diseased  worms  in  a  dry  state 
in  a  closely  sealed  box,  and  on  July  20,  1884, 1  powdered  the  dry  remains  of  the  worms 
in  the  box  and  sprinkled  it  on  a  head  of  cabbage  infested  with  the  worms.  In  four  days, 
on  the  24th,  the  disease  began  to  show  itself  on  the  worms,  but  I  found  no  dead  ones 
until  the  28th,  when  it  had  affected  nearly  all  the  worms  on  the  head  on  which  I  had 
applied  it.  After  emptying  the  box  in  which  I  had  kept  the  dead  worms,  I  put  in  a 
number  of  healthy  worms  with  fresh  leaves  of  cabbage,  and  in  5  days  the  disease 
had  begun  to  show  itself  on  nearly  all  of  them.  I  did  not  find  the  disease  on  any 
other  cabbages  in  the  yard  until  the  2d  of  August,  when  I  noticed  it  on  plants  ad- 
joining the  one  where  it  first  started  and  on  which  I  had  sprinkled  the  contents  of 
the  box,  and  in  a  few  days  it  spread  over  the  entire  yard.  In  1885  I  had  cabbages 
on  the  same  ground  as  the  year  before  the  larvai  commenced  their  depredations.  A 
little  later  I  first  noticed  them  on  the  25th  of  July,  and  on  that  day  found  one  that 
was  affected  with  the  disease.  By  August  10  it  had  spread  over  the  entire  lot.  My 
notes  for  1886-'87-'88  are  lost. 

In  1889  the  disease  was  first  observed  September  5,  when  it  spread  rapidly,  and  by 
the  15th  I  could  find  only  a  very  few  recently  bached  worms  unaffected.  August  24, 
1890,  I  found  the  first  diseased  worms.  On  September  4  I  sent  a  number  of  diseased 
specimens  to  Dr.  A.  P.  Buatts,  Shreveport,  Louisiana,  as  he  was  desirous  of  trying 
its  introduction  on  the  cotton  bollworm.  On  September  15  the  disease  had  de- 
stroyed all  the  worms  on  my  cabbage,  and  although  many  of  them  had  been  badly 
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eaten,  the  season  was  favorable  and  I  had  a  good  yield  of  cabbages.  In  conclusion 
I  would  say  that  since  1884  I  have  made  no  effort  to  preserve  the  disease,  and  it  has 
made  its  appearance  each  year  about  the  Ist  of  August.  My  cabbage  has  been 
planted  each  year  on  nearly  the  same  ground.  This  year  the  worms  were  later  in 
showing  themselves.  The  disease  has  become  pretty  general  through  this  locality, 
and  has  proved  of  great  benefit.  I  found  this  year  the  larv*  of  a  Geometrid  affected 
with  the  same  disease. — [E.  R.  Boardman,  m.  d.,  Elmira,  Stark  County,  Illinois, 
December  15,  1890. 

An  Orange  Plant-bug  from  Australia. 

Herewith  I  inclose  specimens  of  a  beetle  which  is  very  destructive  to  the  orange 
crop  in  this  district  by  eating  the  young  and  tender  shoots.  If  you  have  the  same 
pest,  I  should  be  glad  to  have  anything  bearing  on  the  treatment  of  trees  affected 
with  the  pest. — [Thos.  G.  Hewitt,  editor  Northern  Star,  Lismore,  New  South  "Wales, 
Australia,  October  25,  1890. 

Reply. — The  insect  is  not  a  beetle,  but  the  immature  form  of  one  of  the  true  bugs. 
We  have  nothing  very  similar  to  this  insect  in  this  country,  and  it  will  be  impossible 
to  determine  the  exact  species  without  receiving  full-grown  individuals.  It  seems 
to  be  identical  with  a  form  which  Mr.  Koebele  found  both  in  Queensland  and  New 
South  Wales,  sucking  the  sap  of  the  tender  twigs  and  the  fruit  of  the  orange.  We 
have  an  insect  in  Florida,  known  popularly  as  the  Red  Bug  (Dysdercus  sutnreUus), 
which  works  in  a  somewhat  similar  manner,  and  it  has  been  found  there  that  the  best 
renfedy  is  to  spray  the  tree,  while  the  bugs  are  at  work,  with  a  dilute  kerosene-soap 
emulsion,  a  good  formula  for  which  I  inclose  on  a  separate  sheet.  The  insects  are 
also  easily  trapped  by  placing  under  the  tree  a  small  heap  of  decaying  fruit  of  any 
kind,  and  they  can  be  destroyed  upon  this  heap  by  the  use  of  hot  water,  preferably  in 
the  early  morning.  We  will  be  glad  to  have  you  send  a  large  series  of  specimens  of 
this  insect,  as  well  as  any  other  crop  pests  which  may  be  prominent  in  your  vicini- 
ty.—[December  15,  1890.] 

On  Parasites  of  Lepidoptera. 

Prof,  C.  Rudow  must  surely  have  made  some  mistake  in  the  list  of  parasites  pub- 
lished in  the  last  number  of  Insect  Life,  kindly  sent  me  from  your  Department.  No 
less  than  seven  species  of  Mesoleius !  Ratzeburg  gives  a  few  Tryphonidse  as  having 
been  bred  by  Brischke  from  Lepidoptera,  but  Brischke  in  his  list,  published  several 
years  after  Ratzeburg's  last  volume,  does  not  mention  any  Tryphon,  Mesoleius,  or 
Basstts  as  having  been  bred  from  Lepidopterous  hosts,  so  a  mistake  must  have  occurred 
somewhere.  It  certainly  requires  a  very  large  amount  of  faith  to  believe  that  Rudow, 
or  any  one  else,  bred  five  species  of  Bassus  from  a  Lepidopterous  host,  and  besides 
there  are  two  species  of  Phygadeuon.  The  only  Tryphonidae  I  have  that  were  bred 
from  Lepidoptera  are : 

Parasite.  Host. 

Phytodietus  scabriculus Tortris  costana. 

Grypocentrus  genalis  M Micropteryx  semipurpurella. 

Snhinctus  serotinus Limacodes  testudo. 

Triclistus  holmgreni  Holm Tortrix  decretana. 

lativentris  Holm Emmelesia  alchemillata. 

Exochus  decorator  H Peronea  maccana. 

hastana. 

alpinus Pwdisca  solaudriana. 

Phla?odes  tetraquetrana. 
Penthina  dimidiana. 
Euchromia  liammea. 

flavomarginatus Eudorea  truncicolella. 

lletcheri  M. Gelechia  notatella. 
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Parasite.  Host. 

Exochus  pictus  H ; Eudorea  murana. 

consimilis Homeosoma  nimbella. 

tibialis  H Gelechia  populella. 

Triclistus  squaliclus Botys  terrealis. 

Chorinaeus  funebris  Gr Rhodoplifea  f ormosella. 

Eupoecilia  angustana. 

cristator  Gr ^  Tortrix  decretana. 

Metopins  dentatus Bombyx  caliuujB. 

Eclytus  foatinalis  H 7 Host  uncertain. 

All  my  other  bred  Tryphons  have  been  from  saw-flies,  except  Tiyphon  signator 
from  Crabro  leucostoma,  Spleophaga  vesparum  from  Vespa  vulgaris,  and  one  Bassus 
from  fly  cocoon.  It  seems  strange  that  he  should  have  bred  so  many  Tryphonids 
from  so  unusual  a  host.  I  must  confess  I  do  not  believe  it. — [John  B.  Bridgman,  40 
St.  Giles,  Norwich,  England,  November  22, 1890. 

Unslaked  Lime  against  the  Rose  Chafer. 

Myself  and  son  had  last  year  some  22  acres  of  grapes  to  fight  the  rose  chafer  on 
and  had  nothing  ready  to  fight  them  with.  I  went  5  miles  and  hired  a  spraying  ma- 
chine and  purchased  a  quantity  of  lime  and  carbolic  acid,  used  the  dry  lime  some, 
but  used  the  lime  water  mosi,  found  dry  lime  would  soon  blow  off;  used  the  liquid 
very  strong.  I  used  1  bushel  of  unslaked  lime  (on  some  1^  bushels)  to  1  quart  of  acid 
(crude)  and  50  gallons  of  water;  dissolved  the  lime  and  strained.  We  gave  the  dose 
freely  and  our  vines  looked  white  when  we  got  over  them.  It  took  us  4  days  to  cover 
20  acres.  We  lost  no  grapes  by  bugs  after  they  got  the  dose.  Don't  be  afraid  of  lime  ; 
it  never  killed  a  vine,  but  it  is  a  good  fertilizer.  Some  of  my  vines  had  the  lime  stick- 
ing to  the  leaves  at  the  close  of  the  season,  and  grew  black  and  rank  from  its  effects. 

I  had  the  fairest  test  that  could  have  been  given ;  had  three  vineyards  and  only  a 
driveway  between  them.  The  middle  place  of  1  acre  of  mixed  kinds  lay  in  the  center — 
it  had  pear  trees  and  currants  set  among  the  vines  so  I  could  not  get  through  with 
the  inachine  and  as  I  did  not  lime  them  lost  the  entire  crop.  These  were  set  as  full  as 
any,  and  across  the  driveway  where  I  limed  them  they  were  full  of  grapes,  so  I  know 
the  lime  killed  them.  We  treated  my  son's  10  acres  first,  and  he  had  a  heavy  crop. 
On  some  of  my  own  the  bugs  worked  on  the  last  we  sprayed,  but  the  Inez  and  a  new 
variety  which  I  originated,  called  the  Garfield,  neither  bug  nor  rot  affected  as  they 
had  shed  their  blossoms  mostly  before  they  came  ;  they  take  the  Concords  and  Bright- 
ens every  time.  Neither  Paris  green  nor  Loudon  purple  will  affect  the  bug.  The 
lime  shuts  off  their  breathing.  The  trouble  with  the  dry  lime  is  that  it  blows  off. 
We  only  went  once  over  our  vines.  Shall  begin  sooner  this  coming  season  and  go 
twice  over  and  also  use  sulphate  of  copper  in  connection  with  the  lime  for  brown 
rot  which  we  were  troubled  with  this  year.  The  bug  does  most  of  his  work  inside  of 
one  week  and  at  time  of  blossoming.  I  used  about  6  bushels  of  lime  on  20  acres  of 
7-foot  high  trellis.  The  spray  should  be  thrown  up  on  under  side  where  bugs  and 
fruit  are.  We  used  a  low  sled  to  carry  tank  on.  For  that  purpose  a  wagon  is  too 
high  ;  liquid  runs  off.— [S.  Justus,  Mentor,  Ohio,  November  27,  1890. 

Abundance  of  Bombardier  Beetles. 

Herewith  I  transmit  to  you  some  insects  collected  in  Minnesota  by  me  while  en- 
gaged as  teacher  of  the  Natural  Sciences  at  the  State  Normal  School,  Winona,  Minn. 
There  is  one  lot  of  beetles  to  which  I  wish  to  direct  attention  especially ;  it  consists 
largely  of  species  of  Braclnnus.  These  I  picked  up  all  under  one  large  flat  stone  near 
Trempealeau  Mountain,  Wis.,  on  May  17th  of  the  present  year,  while  on  a  collecting 
trip  after  botanical  and  zoological  material.    For  several  years  past  I  had  taken 
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pleasure  in  directing  the  attention  of  my  students  to  these  interesting  little  Bombar- 
dier beetles,  the  Brachinus,  which  I  always  could  readily  find  along  the  bluffs  near 
Winona  by  turning  up  stones.  They  were  generally  found  in  colonies  of  from  ten  to 
almost  thirty  individuals,  and  were  rarely  associated  with  other  insects.  On  this  oc- 
casion, near  Trempealeau,  the  colony  consisted  of  many  hundreds  of  Bombardiers, 
and  included  a  number  of  species  of  other  beetles,  mostly  small  Carabids.  Being  all 
agile  species  they  scampered  away  to  find  hiding  places  at  a  lively  rate.  But  there 
were  so  many  of  them  that  we  succeeded  in  a  minute  or  two  in  capturing  several 
hundred  of  them.  This  intrusiou  and  interruption  of  family  peace  was,  however, 
bitterly  resented  by  the  Bombardiers  keeping  up  a  regular  and  audible  fusilade 
against  their  assailants,  creating  an  unpleasant  odor  and  producing  a  brown  stain  on 
our  hands  which  did  not  yield  to  soap  and  remained  till  worn  off. 

I  took  my  captives  home  alive  and  for  a  day  or  two  I  succeeded  in  getting  them  to 
"perform"  their  shooting  feats  by  teasing  them.  I  kept  them  in  a  deep  glass  vessel 
80  that  they  could  be  seen  readily,  and  I  hoped  to  keep  them  a  long  time.  But  on 
the  fourth  or  fifth  day  all  died.  Under  ordinary  circumstances  I  have  kept  beetles 
alive  for  weeks ;  in  this  case  I  suspect  that  the  Bombardiers  were  their  own  execu- 
tioners. The  brown  caustic  dust  or  spray  emitted  by  them  seems  to  have  had  a  deadly 
effect  on  them,  confined  as  they  were  in  a  glass  dish ;  for  while  the  odor  became  per- 
ceptible at  a  distance  of  2  or  3  feet,  I  think  that  the  specific  gravity  of  this  defensive 
vapor  emitted  by  the  Brachinus  is  probably  so  great  that  the  bulk  of  it  remained  at 
the  bottom  of  the  dish,  thus  smothering  them. — [John  M.  Holzinger,  Assistant  Botan- 
ist, Department  of  Agriculture,  Washington,  D.  C,  November  3,  1890. 

Some  New  Parasites  from  California. 

Herewith  inclosed  find  a  specimen  of  Chalcis  which  I  have  reason  to  believe  is  par- 
asitic on  Chrysobothris  mali,  Harr,  The  latter  is  our  "Apple-tree  borer"  in  this  coun- 
try, and  that  it  also  bores  the  peach  I  have  this  year  proved  by  breeding  it  from  the 
stems  of  young  peach  trees  that  were  infected.  These  I  had  in  a  glass  jar,  the  mouth 
of  which  was  covered  with  netting.  Nothing  else  than  Ch.  mali  emerged  from  the 
wood,  except  this  one  example  of  Chalcis,  which  I  one  day  found  in  the  jar. 

The  other  hymeuopter  inclosed  is  a  parasite  of  the  larva  of  Papilio  zolicaon.  The 
latter  feeds  upon  Umbellifer;e,  chiefly  Carum  Eelloggii  and  the  common  Dill,  which 
grows  abundantly  near  gardens  from  which  it  has  escaped.  Before  the  larva  is  fully 
grown  this  parasite  emerges  and  spins  a  little  yellow  cocoon,  fastening  the  same  upon 
the  stem  of  the  plant.  I  bred  a  number  of  these  years  ago,  but  being  of  no  especial 
interest  I  never  reported  them  to  anyone. 

The  Chalcis,  however,  is  of  value  because  it  preys  upon  one  of  the  worst  enemies 
of  the  orchardist,  and  it  is  well  to  make  this  known.— [L.  E.  Kicksecker,  Santa  Rosa, 
California,  September  8,  1890. 

Reply, — The  supposed  para8it(3  on  Chrysobothris  mali  is,  accordiug  to  the  old  clas- 
sification of  the  subfamily  Chalcidinae,  a  new  species  of  the  genus  Chalcis.  According, 
however,  to  the  recent  extension  of  generic  characters  it  forms  anew  genus.  I  should 
hesitate  to  describe  a  new  genus  from  a  single  specimen,  particularly  as  this  one 
which  you  send  has  the  tips  of  both  anteun;e  broken  off.  I  hope,  however,  that  you 
will  make  an  effort  to  breed  additional  specimens.  This  form  is  one  of  extreme  inter- 
est, and,  as  you  state,  of  considerable  economic  importance.  The  parasite  on  the 
larva  of  Pajnlio  zolicaon  is  a  species  of  the  genus  Apanteles,  but  as  the  abdomen  and 
both  antennas  are  gone,  it  will  also  be  impossible  to  describe  this.  I  am  of  the  opinion, 
however,  that  it  is  a  new  species.  If  you  succeed  in  gettiag  other  specimens  of  these 
two  interesting  insects  I  would  urge  you  to  send  them  on  ;  but,  in  order  to  insure 
safety  in  transmission,  the  box  in  which  they  are  contained  should  be  wrapped  in 
cotton  and  inclosed  in  another  box.— [September  14,  1890.] 
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A  Tomato  Root-louse. 

*  *  *  Two  years  ago,  while  in  the  employ  of  the  Atchisou,  Topeka  aucl  Santa 
F^  Railroad,  I  happeued,  while  I  was  visiting  Albuquerque  (about  100  miles  south  of 
Santa  F6,  in  the  Rio  Grande  Valley),  to  meet  a  French  gardener,  who  mentioned  to  me 
that  a  peculiar  disease  had  attacked  his  tomatoes,  and  that  out  of  six  hundred  plants 
only  two  had  escaped  alive.  Last  year,  in  June,  I  was  at  a  village  named  Los  Cor- 
rales,  12  miles  north  of  Albuquerque,  on  a  visit  of  some  days'  duration  at  the  vine- 
yards of  auother  French  gentleman  named  Louis  Alary,  when  I  noticed  in  his  garden 
a  number  of  tomato  vines  that  appeared  yellow  and  sickly ;  in  fact,  many  of  them 
already  in  full  bloom  were  dying.  I  dug  up  several  of  the  vines,  but  discovered  no 
apparent  cause  for  the  malady,  except  that  the  rootlets  seemed  to  have  shrunk  and 
were  drying  up.  I  attributed  this  to  the  corroding  effect  of  the  alkaline  salts  (the 
Mexicans  call  them  salitre — saltpetre),  which  the  water  of  the  Rio  Grande,  used 
for  irrigation,  holds  in  solution. 

Some  days  since,  at  the  place  of  Mr.  Valentine  Herbert,  a  German  gardener  of  Santa 
F^,  I  remarked  the  same  peculiar  appearance  on  his  tomato  vines,  and  he  told  me 
that  he  had  already  dug  up  many  of  them  which  had  the  same  disease,  which  had 
been  noticed  by  him  for  the  first  time  in  1888.  As  the  water  in  Santa  F6  contains  no 
alkali,  being  formed  of  pure  snow  and  spring  water  that  flows  down  from  the  adja- 
cent mountains,  my  theory  was  at  fault.  I  took  a  spade  and  dug  up  a  few  vines. 
In  examining  the  ground  and  the  roots  I  found  what  I  now  believe  to  be  the  cause 
of  the  disease  ;  quantities  of  a  large  white  root-louse.  It  is  when  full  grown  about 
the  shape  and  size  of  a  flaxseed,  and  moves  about  quite  briskly  when  disturbed. 
I  have  preserved  about  a  dozen  of  these  insects  in  a  small  vial  in  a  mixture  of  alcohol 
and  water,  which  I  shall  send  you,  and  also  some  roots  of  the  diseased  vines.  I 
feel  convinced  that  this  root-louse  is  the  destructive  agency  which  kills  the  vines, 
for  no  plant  attacked  ever  survives  to  bear  fruit. — [John  F.  Wielandy,  Santa  F6, 
New  Mexico,  August  6,  1890. 

Reply.— The  insect  on  the  roots  of  tomato  which  you  call  a  Phylloxera  is  a  Mealy 
Bug  of  the  genus  DacUjlopius,  and  probably  a  new  species.  What  you  have  to  say 
concerning  the  damage  done  by  this  insect  is  very  interesting  and  entirely  new  to 
us.— [August  27,  1890.] 

Ticks  from  Texas. 

I  shall  send  you  by  to-morrow's  mail  a  box  containing  insects.  You  will  find  in  a 
little  square  bottle  four  different  kinds  of  ticks,  if  size,  shape,  and  color  are  essen- 
tial to  make  a  species,  but  my  neighbors  think  those  little  ones  are  the  young  of  the 
old  ones.  I  dropped  some  alcohol  on  them  to  keep  them  from  decay.  They  are  a 
terrible  pest.  The  largest  one  is  the  most  common ;  the  one  with  a  white  spot  on  its 
buck  is  called  Scotch  tick ;  it  gets  into  the  horses'  ears  and  causes  them  to  lop  down. 
The  third  size  is  called  "  Seed  tick;"  it  is  very  abundant  in  hot  weather.  The  fourth 
size  is  generally  called  Jigger ;  it  is  very  irritating  when  it  gets  on  anybody.  The 
two  largest  kinds  are  active  all  winter  in  southeastern  Texas^  and  are  the  cause  of 
the  death  of  many  a  poor  cow.  Old  axle  grease  seems  to  be  the  best  remedy. — [F. 
W.  Thurow,  Hockley,  Harris  County,  Texas,  August  22,  1890.] 

Reply. — The  two  large  ticks  are  the  male  and  female  of  Ambhjomma  maculatum 
Koch.  Those  with  the  white  dot  ave  Amhlyomma  unipunciatum  (americana  Koch) 
Pack.,  female,  and  the  little  ones  are  the  young  of  the  latter  species. — [August  30, 
1890.] 

Flights  of  Dragon  Flies. 

Please  accept  my  sincere  thanks  for  your  interesting  letters  in  answer  to  my  ques- 
tions about  the  Dragon  Flies.  Yesterday  they  were  on  the  wing  again  and  flying  in 
the  same  direction  as  always  before.  I  send  you  by  mail  a  couple  of  them.  You  ask 
if  these  flights  have  been  noticed  before.  I  have  often  noticed  them,  and  for  many 
years  back,  but  as  I  made  no  memorandum  of  the  occurrences  I  can  not  say  positively 
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how  often,  but  feel  sure  they  occur  every  year,  and  more  than  once  each  year,  occu- 
pying about  the  whole  day  in  their  flight.— [J.  J.  Brown,  Sheboygan,  Wisconsin, 
Septembers,  1890.] 

Reply.— I  received  this  morning  from  you  a  box  containing  a  couple  of  Dragon 
Flies,  which  I  take  to  be  the  species  which  you  have  noticed  in  swarms.  An  exami- 
nation shows  that  it  is  JSschna  eremita  Hagen. — [September  11,  1890.] 

On  the  Oviposition  of  Tachina. 

The  letter  of  Mr.  B.  D.  Wier  in  Insect  Life,  vol.  iii,  p,  26,  contains  matter  very 
interesting  to  me.  I  was  much  surprised  at  the  account  ot  the  manner  of  oviposition 
of  Tachina  given  by  Mr.  Webster  (vol.  Ii,  p.  256),  and  was  at  a  loss  to  account  for  it, 
as  it  differs  from  published  accounts  (see  A.  C.  Weeks,  Ent.  Amer.,  iii,  126)  and  from 
my  own  experience,  but  the  present  letter  throws  considerable  light  upon  it.  The 
habit  of  the  large  parasitic  Hymenoptera  seems  to  be  to  fly  up  to  the  larva)  at  once 
and  attack  by  a  sudden  thrust,  when  the  victim  usually  drops  to  the  ground,  as 
observed  by  Mr.  Wier.  Quite  in  contrast  to  this  is  the  stealthy  approach  of  the 
TacLina  fly.  It  will  alight  near  a  group  of  Dataua  larvte  and  approach  by  walking, 
as  it  seems  to  be  aware  that  the  noise  of  its  wings  would  cause  alarm.  It  will 
approach  as  nearly  as  possible  to  the  head  of  a  larva  and  stealthily  deposit  one  egg 
after  another,  the  ovipositor  passing  under  the  body  and  out  beyond  the  head.  At 
the  slightest  movement  of  its  victim  the  fly  will  run  away  and  again  slowly  approach, 
but  is  loath  to  take  to  flight.  I  observed  this  process  this  season  in  the  case  of  a 
number  of  Datana  perspicua,  and  I  also  noticed  that  the  Tachina  oviposited  only  upon 
larvte  in  their  last  (fifth)  stage,  which  is  an  evident  protection,  as  if  the  eggs  were 
laid  upon  younger  larvie  they  would  often  be  cast  off  in  molting  before  they  had 
hatched. 

Mr.  Wier  seems  to  think  that  the  larvie  of  Datana  are  not  attacked  by  Tachina  on 
the  tree;  but  I  have  often  observed  this,  especially  in  the  "  hairy  form,  on  the  black 
walnut"  (D.  in?er/en-iHia),  which  really  appears  to  be  more  subject  to  attack  than 
the  "smooth  form"  {D.  mitnstra).  This  double  parasitizatiou  of  integerrima  (Mr. 
Webster's  "ministra,"  are  probably  integerrima  as  well  as  Mr.  Wier's  "hairy  form") 
must  result  in  benefit  to  it,  since  both  parasites  can  hardly  mature  from  one  larva, 
but  must  one  or  both  perish. 

Another  fact  that  I  have  observed  must  also  tend  to  check  the  destruction  of  Datana 
by  j)arasites,  namely,  a  protective  habit  developed  by  the  insects  themselves.  It  con- 
sists in  rubbing  the  head  where  Tachina  eggs  are  most  usually  laid  with  considerable 
force  on  the  branch  or  twig,  in  many  cases  serving  to  dislodge  or  injure  the  eggs. 
That  this  is  a  habit,  and  not  due  to  irritation  caused  by  the  presence  of  eggs,  I  have 
proved,  by  observing  that  it  is  freely  done  by  Datana  that  are  not  infested  and  have 
been  bred  in  the  house  from  the  young  larvw.  Of  course  this  habit  is  most  marked 
in  the  last  stage,  as  this  is  the  time  when  they  are  subject  to  Tachina  attack,  as  I  have 
shown.  I  have  observed  the  habit  in  Datana  integerrima,  ministra,  drexelii,  major,  and 
perspicna,  but  not  strongly  in  the  last.— [Harrison  G.  Dyar,  Rhinebeck,  New  York, 
September  2,  18'JO. 

Fig  Beetles. 

I  this  day  mail  you  a  box  containing  a  half  dozen  small  insects  of  the  kind  which 
destroyed  my  fig  crop  last  year  (1889),  audare  fast  using  up  my  present  crop.  If  you 
will  kindly  tell  me  what  they  are,  and  can  jjoiut  out  a  remedy  that  promises  safety  to 
my  figs,  I  shall  be  obliged  indeed. — [J.  M.  Fullinwider,  Palestine,  Texas,  August  16, 
1890. 

Reply. — The  small  box  accompanying  your  letter  contained  two  species  of  beetles, 
known  as  Carpophiliismiitilatns  and  Epnrcea  luteola.  Both  of  these  beetles  confine  their 
attacks  to  decaying  or  injured  fruit,  and  will  not  attack  healthy  figs.  So  I  think  you 
are  mistaken  in  supposing  that  they  destroy  your  crop.  Please  make  a  closer  ex- 
amination as  to  the  cause  of  the  damage — [August  25,  1890.] 
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Second  Letter. — If  these  beetles  "  confine  their  attacks  to  decaying  and  injured 
fruit"  then  my  fruit  (figs)  must  be  injured  very  strangely,  and  while  yet  only  four- 
fifths  grown. 

I  have  a  number  of  very  fine  trees  bearing  fine,  large  fruit.  This  kind,  as  it  ap- 
proaches the  full-grown  state  and  begins  the  ripening  process,  slightly  opens  at  the 
apes  or  bud  end.  No  sooner  does  this  very  slight  aperture  form  than  these  insects 
enter  and  feed  upon  the  fruit,  and  I  judge  live  therein.  In  the  very  early  part  of  the 
season,  for  perhaps  a  week  after  ripening  begins,  we  are  not  seriously  troubled. 
After  that  it  is  difficult  to  find  a  single  fruit  unmolested  by  these  pests.  The  crop  of 
1889  was  utterly  destroyed  by  them  after  the  tirst  eight  days.  The  crop  of  1890  has 
been  destroyed,  or  is  still  in  process  of  destruction.  The  trees  are  very  healthy  and 
fine,  the  fruit  also,  so  far  as  I  can  discover.  But  the  process  outlined  above  continues. 
If  I  fail  to  discover  the  nature  of  the  trouble  and  to  secure  au  efficient  remedy  there- 
for, I  must  and  will  be  forced  to  abandon  my  fig  crop. 

We  esteem  the  fruit  so  highly  that  we  are  loth  to  yield  to  this  result.  Hence  my 
application  to  your  Department. — [J.  M.  Fullinwider,  Palestine,  Texas,  August  29, 
1890. 

Reply. — From  the  facts  which  you  give,  it  seems  as  though  in  the  case  of  the  fig 
these  two  beetles  have  really  become  pests  and  injure  sound  fruit.  They  will  be  diffi- 
cult enemies  to  fight,  on  account  of  their  entering  the  orifice  of  the  fruit,  and  hence 
not  being  amenable  to  any  treatment  with  sprays.  The  only  remedy  which  I  can. 
suggest  is  derived  from  the  known  preference  of  these  insects  for  decaying  fruit,  and 
is  the  use  of  rotten  or  damaged  fruit  as  traps.  At  the  time  when  this  insect  enters 
the  fig,  scatter  about  the  tree  some  such  decaying  fruit,  picking  it  up  and  burning  it 
after  it  has  become  infested  with  the  insects,  i.  e.,  after  the  beetles  have  gathered 
upon  it  and  laid  their  eggs.  There  can  be  little  doubt  that  they  will  prefer  such 
rotten  fruit  to  the  sound  figs,  and  many  of  them  can  doubtless  be  trapped  and  de- 
stroyed in  this  way.  If  the  lure  fruit  be  sprinkled  with  arsenic  it  may  save  the- 
trouble  of  subsequent  collecting.— [September  4,  1890.] 

The  "Weeping  Tree  Phenomenon. 

Inclosed  please  find  au  insect,  the  name  and  habits  of  which  you  will  oblige  me 
by  giving.  I  found  it  on  a  willow  tree  in  a  swamp  on  Island  73,  in  the  Mississippi, 
belonging  to  Arkansas.  I  was  hunting  deer,  and  being  tired  lay  down  under  a 
small  willow  to  rest.  After  lying  there  a  few  moments  the  air  suddenly  became 
filled  with  little  drops  of  water  as  if  rain  or  mist  were  falling.  I  got  out  from  under 
the  tree  and  as  soon  as  I  moved  the  mist  ceased.  I  stood  a  short  distance  away  and 
watched,  and  gradually  came  closer,  and  after  watching  for  half  an  hour  I  discovered 
this  little  bug  on  a  twig.  When  I  first  saw  it,  it  was  perfectly  quiet,  but  soon  put 
its  head  to  the  limb  and  immediately  minute  drops  of  fluid  began  to  be  ejected  from 
the  rear  end  of  its  body  which  extended  past  or  even  with  the  ends  of  its  wings, 
but  since  its  death  has  shriveled  to  its  present  length.  The  leaves  of  the  tree 
on  which  I  found  it  were  pierced  in  thousands  of  places,  and  the  mist  from  the  tree 
was  thick;  but  this  bug  was  not  on  a  leaf,  but  on  a  small  limb.  I  could  find  no  other 
insects  on  the  tree,  but  know  there  are  hundreds.  The  one  I  caught  slipped  around 
the  limb  very  much  as  a  squirrel  would,  and  I  had  difficulty  in  catching  it.  It 
made  no  effort  to  fly.  The  natives  of  the  island  called  the  tree  a  weeping  tree,  and 
are  very  superstitious  about  it.— [R.  J.  McGuire,  Rosedale,  Mississippi,  August  30, 
1890. 

Reply. — *  *  '  The  insect  which  you  send  is  one  of  the  so-called  leaf-hoppers, 
which  has  been  frequently  referred  to  in  print  on  account  of  its  habit  of  ejecting 
honey  dew  and  causing  the  phenomenon  of  so-called  "  weeping  trees."  The  scientific 
name  of  the  one  which  you  send  is  Proconia  undata.  I  send  you  by  accompanying  mail 
a  copy  of  No.  5,  Vol.  II,  of  the  Periodical  Bulletin  of  this  Division,  and  you  will  find 
upon  page  160  an  account  of  a  similar  instance.— [September  4,  1890.] 
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Injury  to  Asters  by   the  Black  Blister  Beetle. 

I  had  a  grand  bed  of  China  Asters,  which  in  two  days  has  been  wholly  destroyed  by 
an  army  of  bugs,  of  which  I  inclose  two  specimens.  How  are  these  bugs  generated  ? 
Is  there  any  remedy  against  them  ?  Is  it  necessary  to  get  new  seed? — [Prof.  A. 
Sabetti,  Woodstock,  Howard  County,  Maryland,  August  28,  1S90. 

Eeply. — The  insect  which  you  send  is  the  common  Pennsylvania  Blister  Beetle 
{Ei)icautapennsylvanica),  and  a  remedy  will  be  a  difficult  matter,  although  it  will  not 
be  necessary  for  you  to  get  new  seeds.  This  insect  breeds  iu  the  ground,  usually 
feeding  in  the  early  stages  on  the  egg  pods  of  grasshoppers.  The  adult  beetles  fly 
readily,  and  often  damage  various  crops,  such  as  beets,  potatoes,  and  beans,  and  are 
found  very  abundantly  upon  the  flowers  of  the  golden-rod,  where  they  engage  iu  eating 
the  pollen.  The  damage  to  China  Aster  has  been  frequently  noticed,  and  during  the 
time  when  these  insects  are  abundant  there  is  no  remedy  except  constant  watching, 
or  inclosing  the  plants  in  gauze. 

It  is  possible  that  if  the  flowers  are  sprinkled  with  a  strong  whale-oil  soap  solution 
they  will  be  distasteful  to  the  beetles,  and  sprinkling  them  with  London  purple  or 
Paris  green,  iu  the  proportion  of  a  tablespoonf  ul  of  the  poison  to  a  bucket  of  water, 
will  kill  all  of  the  beetles  which  begin  to  eat  the  plants;  but  if  their  numbers  are 
very  great,  this  course  will  probably  not  save  the  flowers. — [August  29,  1890.] 

Isosoma  Notes  from  Washington  State. 

In  Experiment  Station  Record,  Vol.  i.  No.  5,  ii"age  277,  I  notice  that  the  Saw-fly 
Borer  (^Cephus pygmams)  in  wheat  is  spoken  of  as  being  found  iu  New  York,  but  no 
further  record  is  given  of  it.  I  believe  they  are  widely  distributed  over  eastern 
Washington.  In  my  field  I  find  from  one  to  four  wo  rms  in  almost  every  good,  healthy 
■  stalk.  In  those  spots  where  the  wheat  has  ' '  burned  "  there  are  none.  I  have  noticed 
them  here  for  at  least  two  years,  but  not  so  many  as  there  are  this  year.  I  believe  that 
our  way  of  harvesting  by  heading  will  favor  them,  for  they  will  have  time  to  reach 
the  roots  to  winter  there.  I  send  you  some  straws  which  contain  them. — [Hans 
Mumm,  Kosalia,  Whitman  County,  Washington,  August  16,  1890. 

Keply. — The  insect  which  you  send,  and  which  yon  find  iu  your  wheat  stems,  is 
not  the  Wheat  Saw-fly  (Ce^^/fHS  pygviaus)  which  the  Experiment  Station  Bulletin 
mentions  as  having  been  found  in  New  York  State  and  probably  recently  imported 
from  Europe.  It  is,  on  the  contrary,  the  Wheat  Isosoma  {Isosoma  tritici),  an  insect 
which  is  closely  allied  to  the  common  Joint  W^orm  of  Wheat,  Rye,  and  Barley  in 
the  East.  You  will  find  this  insect  treated  in  the  Annual  Keports  of  this  Depart- 
ment for  1881-82  and  1886.  They  do  not,  as  you  suppose,  burrow  down  into  the  roots, 
but  transform  to  pupai  iu  about  the  same  portion  of  the  stalk  in  which  you  find 
them.  In  other  words,  they  travel  very  little.  Your  method  of  harvesting  is  par- 
ticularly favorable  to  their  development  pro  voided  the  stubble  is  not  burned  soon  after 
harvest. — [August  27,  1890.] 

The  Texas  Mule-killer  Again. 

I  send  this  day  by  mail  another  specimen  of  the  insect  referred  to  in  my  letter  of 
August  4,  and  which  was  lost  iu  the  mail,  for  identification  and  opinion  regarding  its 
poisonous  effects  on  horses  aud  mules,  wheu  accidentally  swallowed. — [J.  O.  Skinner, 
captain  and  assistant  surgeon,  U.  S.  Army,  post  surgeon.  Fort  Davis,  Texas,  Septem- 
ber n,  1890. 

Reply. — The  insect  which  you  send  is  the  common  Thick-thighed  Walking-stick 
{Biaplieromera  femorata).  The  story  that  this  insect  is  poisonous  to  horses  aud  mules 
is  absurd.  I  have  heard  it  on  several  other  occasions,  and  it  has  always  come  from 
the  State  of  Texas.— [September  11,  1890.] 
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Insects  Identified. 


I  send  by  this  mail,  with  a  request  that  you  identify  them,  three  insects:  No.  1  was 
found  on  a  stone  walk  near  my  house  ;  No.  2,  on  a  lettuce  plant ;  and  No.  3  was  cap- 
tured to-day  on  a  tomato  plant.  I  also  send  in  a  small  vial  some  flies,  of  which  I 
would  like  to  know  the  name.  I  lirst  observed  them  about  three  weeks  ago,  clustered 
about  the  trunk  of  a  Lombardy  plum  tree,  but  afterwards  found  them  on  apples  and 
pears,  and  even  on  currant  bushes.  They  did  not  seem  to  injure  them  in  any  way, 
but  in  every  instance  were  found  on  the  bark  where  it  presented  a  rough  appearance. 
Possibly  they  were  sucking  the  sap  from  the  trees. 

Htematobia  serrata  {R-D.)  has  been  quite  numerous  here  this  fall.  I  first  observed 
them  about  the  middle  of  August,  but  in  no  instance  have  I  seen  the  cow's  horn 
covered  as  thickly  as  shown  in  your  illustration  on  page  101  of  Insect  Life,  Vol.  ii. 
I  do  not  remember  ever  having  seen  these  insects  before  this  season,  but  that  was 
probably  owing  to  the  fact  that  I  took  no  interest  in  entomology  before  the  publica- 
tion of  Insect  Life  was  begun.  *  *  *  — [John  D.  Lyons,  lock  box  5,  Monticello, 
New  York,  September  17,  1890. 

Reply. — No.  1  is  Monohammus  cotifusor  Kirhj ;  No.  2,  Cyllene  rohlniw  ;  No.  3,  Eu- 
phoria inda ;  and  the  "flies"  are  Psociis  venosus. 

The  Red  Scale  of  the  Orange  in  Syria. 

By  this  mail  I  send  you  an  orange  fruit  and  two  leaves  of  the  orange  tree.  For  the 
past  three  years  an  insect  has  been  destroying  the  fruit,  and  it  is  gradually  becoming 
more  and  more  abundant,  until  the  orange  growers  are  getting  alarmed  for  the  future. 
The  Governor  of  Tripoli  (district)  has  requested  me  to  see  if  I  can  get  any  informa- 
tion with  regard  to  its  possible  destruction.  I  have  an  impression  that  a  similar  dis- 
ease attacked  our  oranges  in  Florida.  Am  I  right  ?  If  you  can,  through  your  depart- 
ment, give  us  any  advice  as  to  the  best  way  to  kill  the  pest,  you  will  confer  a  great 
obligation,  as  well  as  a  blessing  on  the  orange  growers  of  this  place.  In  Sidan  and 
Beyrout  this  disease  appeared  about  foiir  years  ago,  but  it  did  not  appear  here  until 
1888.— [Ira  Harris,  Tripoli,  Syria,  August  25,  1890. 

Reply. — A  careful  examination  shows  no  other  cause  of  damage  than  a  few  speci- 
mens of  the  red  scale  of  the  orange  {Aonidla  aurantii  Mask.),  a  species  which  is  found  in 
Australia,  New  Zealand,  California,  and  the  countries  bordering  on  the  Mediterranean. 
I  inclose  on  separate  sheets  copies  of  two  formulas  for  mixtures,  which  are  used  in 
this  country  with  success,  for  spraying  trees  infested  with  this  scale. — [September 
20,1890.] 

Second  Letter. — I  thauk  you  very  much  for  the  prompt  answer  to  my  request 
for  a  diagnosis  of  the  disease  on  the  orange  trees  here.  When  I  sent  a  translation 
of  your  letter  to  the  Governor,  he  was  very  much  astonished,  as  he  did  not  think  it 
possible  to  get  an  answer  from  yon  so  soon ;  for  he  knew  that  with  Syrians  such  a  request 
as  I  made  would  take  months  to  get  at  the  question.  The  custom  of  this  country 
is  "Never  do  to-day  what  can  be  put  oft'  until  tomorrow,  and  not  then  if  you  can 
get  some  one  else  to  do  it  for  you."  The  Governor  in  a  letter  sends  his  thanks  to 
you,  "for  your  excellency's  kindness  in  our  troubles." 

I  send  you  a  literal  translation  of  his  letter  to  us,  of  thanks.  I  have  hopes  that 
the  treatment  will  have  the  effect  of  destroying  the  pest,  and  if  it  does,  it  will  be 
of  infinite  benefit  to  many  poor  men  who  depend  upon  the  orange  crop  for  a  living. 

Translation  of  inclosure. — My  beloved  honorable  Dr.  Harris,  the  American,  who 
is  found  in  Tripoli :  I  received  with  loving  hands  the  letter  of  your  excellency,  dated 
October  23,  1890,  which  contains  a  sending  of  the  translation  of  the  answered  letter 
that  came  to  your  Excellency  from  the  Secretary-General  of  the  Department  of  Agri- 
culture in  the  United  States,  with  the  prescription  which  is  sent  concerning  the  use 
of  the  necessary  medicine  to  prevent  the  injury  which  has  the  influence  on  some  of  the 
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orange  trees  in  Tripoli.  And  because  tlie  energy  vrhich  you  and  your  country  show 
concerning  tliis  subject  is  reckoned  one  of  service,  wliicli  is  worthy  of  praise,  by  His 
(God's)  help  the  i)repared  treatment  shall  be  of  hasty  efl'ect ;  and  your  works  towards 
home  shall  be  useful  and  righteous.  Now,  my  dear  sirs,  we,  to  show  our  gratitude 
to  your  delightful  energies,  begin  writing  this  letter  of  sincerity.  May  you  all  live 
long. — [Ibrahim  Hekky,  Governor  of  Tripoli,  October  24,  130G. 

Orange-tree  Borers. 

I  send  you  this  day,  per  post,  section  of  orange  tree  trunk,  in  which  you  will  find 
living  specimens  of  a  new  (to  me)  borer.  The  trees  affected  are  three  10-year  old  lear- 
ing  trees,  thrifty  and  thoroughly  cultivated,  good  crop,  and  covered  with  new  growth. 
Have  used  for  fertilizer  nothing  but  hardwood  ashes  and  coav  manure,  the  latter 
well  composted  with  pine  straw  and  oak  leaves  and  all  thoroughly  decomposed,  but 
no  fertilizer  at  all  since  January.  A  few  days  ago  when  passing  I  was  struck  almost 
dumb  to  find  the  leaves  of  one  tree  ciirled  where  the  ground  was  full  of  moisture. 
Upon  looking  for  the  cause  I  could  detect  none  even  at  the  root,  so  I  thought  a  sala- 
mander had  cut  the  tap  root ;  on  a  second  visit  yesterday,  I  supposed  I  had  a  gen- 
uine case  of  Mal-de-Goma.  The  bark  at  the  ground  was  all  loose  and  gave  ofi"  an  of- 
fensive odor  (sour  sap),  but  no  exuding  sap  at  any  point ;  the  bark  was  frayed  in  sev- 
eral places,  but  with  no  excrescence  of  gum  or  sap.  As  I  glanced  up  the  trunk  I  saw 
innumerable  tufts  of  sawdust,  as  they  projected  from  pin-holes.  To-day  I  visited 
other  trees  in  the  neighborhood,  and  found  two  more  in  same  condition,  although 
not  so  far  gone.  One  clew  I  followed  with  a  chisel  and  hammer  2}  inches  into  the 
heart  of  the  tree,  and  there  discovered  the  6-legged  rascal  which  I  also  inclose  in  tin 
box.  This  chap  had  pierced  the  healthy  bark  and.  worked  all  the  way  in  solid  wood. 
I  expect  the  bark  is  stung  and  the  eggs  deposited  therein,  from  which  this  formida- 
ble foe  is  hatched. 

The  land  is  A  1  pine  and  oak,  and  the  aftected  trees  are  50  and  80  feet  respectively 
from  the  timber,  which  is  on  the  west.  The  entire  grove  was  scrubbed  with  potash 
and  whale-oil  soap  emulsion  last  winter,  and  I  know  of  no  other  that  has  equaled  it 
in  growth  and  healthfulness  this  season.  Now,  can  you  tell  me  who  he  is,  and  what 
I  must  do  to  be  saved?— [Frank  W.  Savage,  Eustis,  Lake  County,  Florida,  August 
27,  1890. 

Reply. — The  matter  of  which  you  write  is  one  of  considerable  interest,  and  the 
beetle  which  you  send  is  a  common  Southern  bark-borer  known  as  Platypua  compositus 
Say.  It  has  been  the  universal  experience  of  entomologists  that  this  insect  bores  only 
into  such  trees  as  are  diseased  from  some  other  cause,  and  it  is  therefore  quite  un- 
likely that  it  is  the  primary  cause  of  the  damage  to  your  orange  trees.  From  your 
description  I  should  say  that  the  trees  infested  by  this  beetle  have  been  first  attacked 
by  the  "  mal  de  goma,"  and  that  the  beetles  have  been  attracted  by  the  diseased  con- 
dition. Only  a  thorough  examination  upon  the  spot  can  determine  this  point,  and  I 
hope  that  you  will  make  a  report  of  your  observations. — [September  1,  1890.] 

Notes  from  Ne-w  Mexico. 

Inclosed  I  send  you  a  few  specimens  of  insects  collected  by  me.  They  were  all 
taken  on  the  grounds  of  Mr.  Valentine  Herbert,  a  fruit  grower  and  gardener  in  Santa 
F6.  I  also  put  in  the  box  two  plums,  that  have  obviously  been  stung  by  an  insect 
which  is  not  the  curculio  {ConotracJielus  nenuphar).  The  latter  beetle  is  entirely  un- 
known in  New  Mexico,  and  in  consequence  the  plum,  apricot,  nectarine,  etc.,  suc- 
ceed to  perfection,  and  bear  perfect  fruit  of  the  finest  quality  every  year. 

In  the  little  vial  you  will  find  the  tomato  root-louse  I  have  found  recently  on  the 
roots  of  this  vegetable,  and  about  which  I  wrote  you  in  my  last.  1  had  never  heard 
of  it  before,  but  I  find  that  it  exists  in  all  New  Mexico,  and  must  have  existed  for 
many  years,  although  no  one  here  seems  to  have  known  the  reason  why  the  vines 
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turned  yellow  and  perished.  The  infection  spreads  from  a  center,  and  gradually  ex- 
tends from  plant  to  plant  in  a  row.  No  doubt  you  know  the  insect.  In  the  vial  I 
inclose  the  Epilachna  corrupta  in  the  chrysalis  form.  I  am  now  perfectly  acquainted 
with  the  transformations  of  this  insect.  It  has  only  one  brood  in  this  region,  and 
the  light-yellow  beetle  in  the  box  is  the  newly  hatched  insect  from  the  chrysalis,  which 
gradually  turns  of  a  darker  shade  and  hibernates  in  the  beetle  form,  j)robably  in  the 
ground. 

The  Epilachna  corrupta  has  been  very  destructive  here  this  year,  and  has  taken  off 
at  least  one  full  half  of  the  bean  crop.  I  would  caution  you  against  the  recommenda- 
tion of  Paris  green.  It  appears  that  the  bean  plant  can  not  stand  the  corrosive  influ- 
ence of  a  solution  even  as  weak  as  1  pound  to  150  or  200  gallons  of  water,  and  from 
my  experiments  I  am  satisfied  that  it  kills  the  plant  much  more  quickly  and  effectu- 
ally than  the  insect  does,  without  destroying  the  latter  to  any  perceptible  degree. 
We  will  have  to  look  for  another  insecticide. 

I  would  like  to  know  something  about  the  wingless  insect  of  the  wasp  family  that 
I  send  with  the  other  specimens.  The  large  insect  of  the  May  or  June  bug  class  is 
not,  fortunately,  very  abundant  here.  Its  grub  is  very  large,  and  cuts  through  the 
roots  of  a  big  lettuce  or  other  vegetables  in  short  order. 

The  apple-tree  borers  are  unknown  in  New  Mexico,  and  the  only  insect  injurious 
to  fruit  is  an  introduced  one  from  the  "  States,"  the  Codlin  Moth.  This  season  it  is 
less  numerous  than  others,  probably  from  the  warfare  against  it  by  natural  enemies, 
for  no  one  here  would  think  of  applying  other  means  to  destroy  it. — [John  F.  Wie- 
landy,  Santa  F6,  New  Mexico,  August  19,  1890. 

Reply. — A  careful  examination  of  the  two  plums  sent  shows  that  they  contain  no 
insects.  The  external  depressions  are  simply  guawings,  probably  of  some  small  cat- 
erpillar. The  insect  on  the  roots  of  tomato  is  a  Dactylopius,  probably  a  new  species. 
What  you  have  to  say  additional  concerning  the  damage  done  by  this  insect  is  very 
interesting  and  entirely  new  to  me.  The  wingless  insect  of  the  "wasp  family"  is 
one  of  the  so-called  Cow-Ants  (family  MutiUidte)  known  as  Spliwroplithalma  castor. — 
[August  27, 1890.] 


GENERAL  NOTES. 

MIGRATORY  LOCUSTS   IN   AUSTRALIA. 

The  Australian  newspapers  for  the  past  three  months  have  contained 
frequent  mention  of  the  ravages  of  migratory  locusts.  The  species 
concerned  does  not  seem  to  have  been  definitely  determined.  Mr.  Koe- 
bele,  in  Bulletin  No.  21  of  this  Di vision,  refers  to  the  damage  done  by 
Chortologa  australis,  and  states  that  on  a  trip  of  300  miles  north  of  Ade- 
laide, South  A  ustralia,  he  met  with  large  numbers  of  this  insect  travel- 
ing south  in  search  of  food.  He  was  informed  that  they  migrate  only  in 
exceptionally  dry  seasons.  They  travel  according  to  his  observations, 
not  in  clouds,  but  scattered  and  never  very  high,  just  as  did  Caloptenus 
devastator  in  California  in  1885.  In  the  December  number  of  the  Agri- 
cultural Gazette  of  IsTew  South  Wales  (vol.  i,  part  3,  p.  287)  the  species 
is  mentioned  as  the  "  plague  locust,"  which  is  determined  by  Mr.  W. 
Froggatt  as  Packytilus  australis,  Brunn.,  and  the  species  is  figured  upon 
Plate  VI.  The  statement  is  made  that  this  species  had  appeared  in 
large  numbers  at  Hay,  Corowa,  New  South  Wales,  and  in  the  Wimera 
district,  Victoria.    We  are  indebted  for  most  of  our  information,  how- 
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ever,  to  the  columns  of  the  Leader^  published  at  Melbourne,  Victoria. 
A  large  number  of  localities  are  given  in  Victoria  and  New  South 
Wales  near  the  Victoria  line.  From  the  accounts  in  this  paper  it  seems 
that  the  young  locusts  make  their  appearance  in  the  last  of  September 
and  in  October  and  November,  become  winged  towards  the  end  of  March, 
and  lay  their  eggs  in  April.  The  habits  of  the  species  seem  very  similar 
to  those  of  the  Eocky  Mountain  Locust  ( Caloptenus  spretus)  and  although 
there  is  no  hint  of  such  a  state  of  affairs  in  any  of  the  articles  which  we 
have  seen,  we  are  of  the  opinion  that  the  species  has  permanent  breeding 
grounds  from  which  it  flies  out  and  overruns  the  cultivated  districts 
further  south  and  east,  just  as  does  spretua  in  this  country.  The  same 
general  laws  will,  in  fact,  be  found  to  govern.  Only  the  most  rudi- 
mentary remedies  are  mentioned.  The  use  of  brush  harrows,  brush 
and  chain  harrows,  hot  water,  and  spraying  with  kerosene  emulsions 
have  been  tried  against  the  young  locusts,  but  against  the  migrating 
swarms  nothing  effective  has  been  proposed. 

Later  information  than  this  just  given  from  the  Leader  is  given  in  the 
February  number  of  Garden  and  Field  in  an  interesting  article  entitled 
"Wandering  Locust  of  South  Australia ^  Its  Breeding  Places  and 
Checks,"  by  J.  G.  O.  Tepper.  The  species  is  there  determined  as  Epa- 
cromia  terminalis,  and  the  habits  given  correspond  with  those  described 
above.  It  is  recommended  that  the  most  strenuous  efforts  be  made  to 
destroy  the  unfledged  locusts  during  the  period  from  August  to  the  be- 
ginning of  October.  For  ijasturalists,  the  best  remedy  is  to  ascertain 
the  extent  of  the  breeding  places  and  drive  as  large  a  flock  of  sheep  as 
can  be  conveniently  mustered  and  crowded  as  much  together  as  possi- 
ble up  and  down  the  locust-infested  field,  taking  care  to  cover  fresh 
ground  at  every  passage  on  the  same  day.  It  is  recommended  that  this 
be  kept  up  2  or  3  days,  after  the  locusts  are  permitted  to  re-unite.  This 
is  often  of  some  avail  after  the  swarms  become  winged.  Spraying 
young  swarms  with  kerosene  is  also  recommended,  and  an  additional  sug- 
gestion is  made  that  the  field  be  fired  some  distance  behind  the  spraying 
parties.  The  article  concludes  with  a  description  of  the  method  of 
coping  with  locusts  in  Cyprus. 

We  have  just  prepared  an  emergency  bulletin  on  the  subject  of  the 
destruction  of  locusts,  for  use  in  this  country,  in  which  we  have  sum- 
marized the  best  remedies,  and  shall  take  occasion  to  send  a  few  copies 
to  some  of  our  Australian  correspondents. 

SOME   OREGON   WORK  AGAINST   NOXIOUS   INSECTS. 

Mr.  F.  L.  Washburn  read  an  important  paper  before  the  Oregon  State 
Horticultural  Society  at  the  annual  meeting  held  January  13  and  14  at 
Portland,  of  which  we  have  seen  the  following  review  in  the  Pacific  Rural 
Press  of  February  7.  In  some  successful  experiments  in  spraying 
with  Paris  green  against  the  Codling  Moth  he  mixed  6  pounds  of  soap 
with  50  gallons  of  the  liquid  with  good  results,  causing  a  thin  spread- 
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ing  of  the  poison  over  the  leaf  and  apparently  rendering  the  poison 
more  tenacious.  As  against  the  Woolly  Aphis  he  believes  that  the  best 
solutions  are  the  resin  washes.  Whale-oil  soap  in  solution  and  carbo- 
lated  whale-oil  soap  maybe  added,  one-half  pound  true  carbolated  soap 
to  one-half  pailful  of  soap  thinned  with  a  strong  solution  of  washing 
soda.  As  against  the  Peach-borer  he  recommends  wrapping  young 
trees  with  newspaper  from  the  crotch  to  2  or  3  inches  below  the  collar. 
He  also  states  that  washing  the  trunks  with  the  carbolated  whale-oil 
soap  alone  and  with  the  resin  washes  would  cause  almost  entire  exemp- 
tion from  borers. 

OVIPOSITION   OF  DECTES   SPINOSUS. 

In  the  March  number  of  the  American  Naturalist  (vol.  xxv,  p.  294) 
Dr.  C.  M.  Weed  presents  a  short  note  on  the  ovipositiou  of  this  Ceram- 
bycid  beetle  in  the  stem  of  the  horse-weed  {Ambrosia  trijida),  which  is 
substantially  as  follows : 

A  single  female  was  seen  standing  head  downward  on  the  stem,  the 
outer  fibers  of  which  she  had  gnawed  away  and  after  three  trials  was 
observed  to  insert  her  ovipositor  and  deposit  an  egg,  after  which  she 
withdrew  to  the  top  of  the  plant.  The  egg  was  deposited  obliquely  in 
the  pith  about  two-thirds  of  the  way  from  the  bottom  to  the  top  and  on 
the  opposite  side  of  the  stalk  from  which  the  beetle  stood.  The  egg,  a 
figure  of  which  is  given,  is  described  as  elongate-oval,  slightly  curved, 
of  a  pale  yellow  color  and  2  millimeters  long  by  0.3  millimeter  wide. 

REMEDIES  FOE,   THE   YELLOW   SCALE. 

The  Yuba  County  (California)  horticultural  commission,  in  their  fifth 
bulletin  recommend  the  resin  wash  for  Aspidiotus  eitrimis.  They  also 
recommend  washing  freely  with  cold  water  in  the  evening  or  early  morn- 
ing during  the  months  of  July,  August,  and  September,  with  a  view  of 
washing  off  and  destroying  the  young  insects  which  are  then  crawling 
about  over  the  tree.  Fruit  growers  are  discouraged  from  relying  upon 
the  little  parasite  of  this  scale,  as  the  original  tree  upon  which  this 
insect  was  discovered  in  March,  1887,  is  still  very  badly  infested  with 
scales. 

THE  FLOUR  MOTH  IN  CANADA. 

The  provincial  board  of  health  of  Ontario  has  published  recently  an 
appendix  to  Bulletin  No.  1,  which  we  mentioned  in  our  article  upon  the 
Mediterranean  Flour  Moth  upon  page  166,  vol.  ii,  of  Insect  Life. 
The  pamphlet  is  issued  for  the  benefit  of  millers  and  produce  men.  It 
seems  that  no  answers  were  received  to  the  board's  request  for  infor- 
mation of  the  appearance  of  the  moth,  and  that  an  inspection  of  the 
principal  mills  and  supply  houses  in  Toronto  was  therefore  made,  with 
the  result  that  the  pest  was  found  in  several  of  the  large  establish- 
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meDts.  The  board,  in  its  appendix,  expresses  its  regret  that  its  efforts 
have  not  been  seconded  by  the  persons  more  immediately  interested, 
and  in  view  of  the  loss  which  the  reputation  of  the  province  in  the 
matter  of  pure  grain  and  dours  would  sustain  in  its  export  trade,  pub- 
lishes the  penalties  attached  to  any  violation  of  the  statutes  in  the 
matter  of  selling  unsound  grain  and  flour,  and  thieatens  to  give  due 
publicity  to  all  violations.  The  measures  to  be  taken  in  stamping  out 
the  pest  are  published  again. 

A  NEW   ENEMY   OF   THE   FALL   WEB  WORM. 

Mr.  J.  C.  Duliey,  of  the  Missouri  Botanical  Gardens,  has  recently 
published  in  the  Transactions  of  the  St.  Louis  Academy  of  Science, 
vol.  V,  No.  3,  a  paper  entitled  "  Transformations  of  a  Carabid  {Plochi- 
onus  timidus)  and  Observations  on  a  Coccinellid  Enemy  of  the  Red 
Spider."  The  larva?  of  the  Plochionus  were  found  in  the  webs  of  Hy- 
phantria  cunea  feeding  upon  the  web- worms  and  from  two  to  twenty  of 
these  (Jarabid  larva?  were  found  in  nearly  every  web.  By  July  1,  the 
Hyphantria  larvae  had  entirely  disappeared.  The  same  state  of  affairs 
was  observed  with  the  second  brood  of  web-worms,  which  began  to 
appear  July  22.  Soon  after  this  date,  the  adults  of  Plochionus  made 
their  appearance  in  the  webs,  laid  their  small  white  eggs  in  numbers, 
and  from  these  larvte  soon  hatched  and  began  feeding  upon  the  web- 
worms.  Thirty-two  of  the  Carabid  eggs  were  found  in  a  portion  of  the 
web  covering  a  single  mulberry  leaf.  The  larvae  reached  full  growth 
in  IG  days  and  remained  in  the  pupa  state  from  9  to  12  days.  The 
pupa  state  was  passed  in  the  web  and  indeed  the  entire  life  round 
of  the  insect,  as  observed  by  Mr.  Duffey,  was  arboreal.  Mr.  Dufley 
thinks  that  the  insect  hibernates  as  a  beetle,  but  of  this  he  is  not  sure. 
Short  descriptions  of  the  newly  hatched  and  full  grown  larvae  are  given 
and  rough  figures  also  accompany  the  article.  The  second  portion  of 
the  paper  treats  of  Scynmus  punctum  and  of  its  feeding  upon  the  Red 
Spider.  Descriptions  of  the  full-grown  larva  and  pupa  and  figures  of 
the  same  are  also  given.  Miss  Murtfeldt  made  similar  observations  on 
the  Hyphantria  feeding  habits  of  Plochionus  last  year  and  sent  us  notes 
thereon,  but  learning  that  Mr.  Duffey  was  about  to  publish  his  inter- 
esting observations  which  had  priority  we  withheld  those  of  our  agent. 

A   CHERKY-TREE   BORER   IN   MAINE. 

Mr.  G.  Warren  Smith,  of  Rockland,  Maine,  who  is  a  large  cultivator 
of  cherries  at  Camden  in  that  State,  called  on  us  recently  and  reported 
very  great  injury  to  his  cherry  trees  by  what  is  evidently,  from  his 
description,  the  cherry-tree  borer  {Dicerca  divaricata).  The  trees  are 
injured  most  during  the  third  and  fourth  year  of  their  growth  and  the 
work  is  not  confined  to  the  trunk,  but  extends  to  the  small  branches. 
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THE   EGYPTIAN    ICERYA. 


This  insect,  treated  iu  No.  3  of  the  current  volume,  is  attracting 
great  attention  iu  Egypt.  Through  the  kindness  of  Mr.  Louis  B.  Grant, 
acting  consul-general  at  Cairo,  and  of  the  Department  of  State,  this 
Department  has  received  copies  of  publications  from  Alexandria  and 
Cairo  from  which  it  seems  that  the  insect  is  even  more  injurious  than 
our  previous  information,  through  Mr.  D.  Morris,  led  us  to  suppose. 
It  is  by  no  means  contined  to  fig  trees,  but  has  attacked  oranges  and 
lemons.  It  will  be  remembered  that  Mr.  J.  W.  Douglas  founded  for 
this  insect  the  new  genus  Crossofosoma,  and  that  after  an  examination  of 
his  figures  and  description  we  decided  to  place  it  iu  Tcerija.  We  have  re- 
cently received  letters  from  Mr.  Douglas  who  has  also  very  kindly  sent  us 
specimens  of  the  adult  female  and  the  newly  hatched  young  from  which 
we  are  able  to  confirm- our  conclusion.  The  insect  is  unquestionably  an 
Icerya  and  a  good  species.  Mr.  Douglas  himself  admits  our  generic 
placing,  but  thinks  that  the  characters  of  ,the  genus  will  have  to  be 
added  to.  Professor  Brocchi,  of  Paris,  has  also  written  us  that  he  has 
had  specimens  sent  him  from  Alexandria  and  that  he  is  fully  convinced 
that  it  is  an  Icerya^  while  he  even  goes  so  far  as  to  state  that  in  his 
opinion  it  will  prove  to  be  identical  with  I.  purcliasi  of  Australia,  South 
Africa,  New  Zealand,  California,  Mexico,  and  the  Sandwich  Islands. 
He  states  that  the  specimens  which  he  has  received  lack  the  tapering 
processes  so  characteristically  shown  in  Mr.  Douglas'  figure,  which  we 
have  reproduced  on  page  98  of  this  volume,  and  that,  in  any  event,  he 
considers  these  processes  as  of  no  specific  value. 

While  we  are  ready  to  admit  that  we  have  seen  a  tendency  towards 
the  formation  of  such  processes  in  J.  imrchaHi,  they  have  specific  value 
when  specialized  as  in  cegyptiacum,  as  their  production  must  depend  upon 
some  peculiar  grouping  or  other  modification  of  the  secretory  pores. 
Moreover,  the  specimens  of  cegyptiacum  entirely  lack  the  black  hairs 
which  are  so  characteristic  of  the  adult  female  of  ^mrchasi,  while  the 
eggs  are  smaller  and  of  a  pale  yellow  rather  than  ot  a  bright  orange 
color.  The  newly  hatched  larvje  are  so  nearly  alike,  that  we  are  unable 
to  point  out  distinguishing  characters  from  the  greatly  shriveled  spec- 
imens received. 

Since  the  publication  of  our  article  we  have  also  been  in  correspond- 
ence with  Rear- Admiral  R.  W.  Blunfield,  R.  K,  Deputy  Commissioner 
General  of  Ports  and  Light-houses,  Alexandria,  Egypt.  Prof.  William- 
son Wallace,  of  the  Agricultural  College  at  Gizeh,  has  published  a 
newspaper  statement,  also  forwarded  by  Deputy  Consul-General  Grant, 
in  which  he  records  considerable  damage  to  citrus  trees  at  Cairo,  and 
states  that  he  has  found  that  the  insects  may  be  washed  down  by  throw- 
ing a  strong  stream  of  water  into  the  tree. 

Adverting  again  to  the  statement  originally  published  to  the  effect 
that  "a  breeze  sends  the  cottony  pest  down  in  all  directions,"  and  to 
our  conclusion  on  page  99,  that  it  is  evidently  the  processes  that  are 
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thus  broken  off  and  fall,  and  that  the  insects  themselves  are  not  so  dis- 
lodged, it  has  occurred  to  us  that  where  the  insect  occurs  in  such  enor- 
mous numbers  as  here  described,  the  collection  of  this  white  wax  by 
spreading  a  cloth  under  the  trees  and  shaking  them  may  prove  to  be 
a  matter  of  some  economic  importance,  as  the  wax  is  absolutely  pure, 
and  we  should  say  of  equal  quality  with  the  white  Chinese  wax  secreted 
by  Ericerus pela^  having  the  advantage  of  not  being  mixed  with  the 
bodies  of  the  insects.  If  we  owned  an  infested  orchard  in  Alexandria 
or  Cairo  we  should  at  least  mold  our  own  wax  candles. 

CHINESE    WAX. 

Garden  and  Forest  for  January  28,  1891,  contains  a  long  review  of 
Mr.  Alexander  Hosie's  "  Three  Years  in  Western  China."  In  the  course 
of  the  review  some  mention  is  made  of  his  investigation  of  the  white- 
wax  industry  of  the  plain  of  Chien-Chang.  From  the  account  it  tran- 
spires that  the  so-called  insect  tree  of  the  Chinese  is  Ligustrum  hicidum. 
An  account  of  the  industry  is  given,  which,  while  probably  accurate, 
enough  from  a  practical  standpoint,  is  undoubtedly  incorrect  from  the 
entomological  point  of  view. 

The  wax  is  said  to  be  an  excretion  of  the  male  only,  and  the  entire 
account  is  so  confused,  that  if  we  had  not  already  an  accurate  idea  of  the 
history  of  these  insects  from  the  writings  of  older  authors  we  should  be 
at  a  loss  to  place  them  in  their  proper  group  in  the  Homoptera. 

\a  new  zeXland  frog-hopper. 

We  have  recently  received  from  Mr.  T.  F.  Cheeseman,  Curator  of  the 
Auckland  Museum,  specimens  hfRicania  discalis  Walker,*  a  handsome 
little  Flatid,  which  Mr.  Cheeseman  writes  has  become  exceedingly  plen- 
tiful around  Auckland  during  the  last  8  or  10  years.  It  occurs,  according 
to  his  statement,  on  nearly  all  plants  with  long  succulent  shoots.  The 
common  cultivated  passion  fruit  is  particularly  liable  to  its  attacks,  and 
the  branches  are  often  covered  with  it  for  several  feet  in  length.  He 
states  that  when  very  numerous  it  is  evidently  harmful  to  the  plants, 
weakening  them  very  much. 

THE    GREEN,  BEETLE    PEST    IN    AUSTRALIA. 

We  have  received,  through  the  kindness  of  Mr.  George  H.  Wallace, 
U.  S.  Consul  General  of  Melbourne,  Australia,  a  communication  from 
Mr.  C.  French,  F.  L.  S.,  Government  Entomologist,  relating  to  Diphu- 
cephala  colaspidioides  Gyll. 

It  appears  from  Mr.  French's  letter  that  this  insect  is  becoming  a 
serious  enemy  to  fruit  grown  within  10  miles  of  the  seacoast.  It  is 
described  as  a  small  green  beetle  about  four  lines  in  length,  belonging 
to  the  family   Scarabteidse  and   subfamily  Melolonthiuaj  and   conse- 

*  Kindly  determined  for  us  by  Mr.  P.  R.  Uhler. 
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queutly  allied  to  the  destructive  Lachnosternas  or  "  White  Grubs"  of 
this  country  and  to  the  European  "Cock-chafer."  The  genus  is  confined 
to  Australia,  twenty-three  species  having  been  described. 

It  attacks  various  trees  and  shrubs,  particularly  cherry,  peach,  and 
plum  trees,  and  hawthorn  hedges.  Its  appearance  in  numbers  was 
first  noticed  by  Mr.  French  in  limited  localities  in  1858,  since  which 
time  its  increase  has  been  rapid. 

His  observations  concerning  the  species  and  recommendations  for  its 
destruction  are  substantially  as  follows  :  They  make  their  appearance 
about  October,  just  at  "  cherry  time,"  and  continue  till  Christmas. 
Cherry  and  plum  trees  are  stripped  of  their  leaves,  often  causing  them 
to  wither  and  die.  They  appear  often  in  swarms,  and  their  work  is 
described  as  resembling  that  caused  by  locust  attacks.  In  a  single  day 
they  sometimes  commit  great  havoc.  The  life  habits  of  the  species 
remain  to  be  investigated.  The  eggs  are  believed  to  be  deposited  in 
sandy  soil  and  the  larvne  descend  further  into  the  ground  soon  after 
hatching.  Newlj'  hatched  beetles  have  been  observed  coming  up 
through  the  sand  in  the  most  scrubby  flats. 

To  extirpate  the  pest,  burning,  beating,  scalding,  rolling,  and  spray- 
ing are  recommended.  To  accomplish  best  results  the  beetles  should  be 
attacked  when  they  first  make  their  appearance  and  before  they  have 
completely  matured.  In  the  early  morning,  before  the  sun  has  wak«  :l 
them  into  full  activity,  they  are  sluggish,  and  can  then  be  easily  de- 
stroyed. They  may  be  beaten  from  the  trees  and  afterwards  destroyed 
by  sprinkling  with  kerosene  or  by  scalding  with  hot  water.  One  plan 
which  has  been  resorted  to,  where  they  attacked  hawthorn  hedges,  is 
to  beat  along  the  hedge,  and  as  the  insects  rise  burn  them  with  roughly  , 
made  torches.  They  do  not  fly  high,  and  this  method  is  therefore ' 
eifective.  Millions,  it  is  said,  may  be  destroyed  by  this  simple,  ine: 
pensive  process.  On  calm  days  the  beetles  may  be  dislodged  froi 
infested  trees  by  lighting  directly  under  them  small  fires  upon  whip] 
may  be  thrown  a  few  haudfuls  of  sulphur.  The  "  smoking-out  process 
is  of  no  avail  in  combating  these  insects,  as  they  merely  leave  on« 
orchard  to  fly  to  another,  and  when  the  coast  is  clear  they  are  free  to 
return.  Mr.  French  urges  upon  orchardists  and  others  who  have  suf- 
fered from  the  depredations  of  these  beetles  the  necessity  of  immediate 
action  in  ridding  the  colony  of  a  pest  which  threatens  every  year  to 
become  more  formidable. 

THE   BITE   OF  LATRODECTUS. 

Mr.  C.  Frost,  in  Victorian  Naturalist,  vol.  viii,  No.  9,  pp.  140-143, 
records  some  experiments  on  Latrodecttis  scelio,  and  gives  some  cases  of 
its  injurious  eflect  on  man.  Three  experiments  were  performed,  two 
on  rats,  one  on  a  dog.  In  one  case  the  rat  lived,  but  showed  effects  of 
blood  poisoning.  In  the  other  case  the  rat  died.  The  dog,  when 
bitten  by  the  spiders,  howled,  but  was  not  otherwise  affected.    In  spite 
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of  these  experiments,  the  author  thinks  that  the  bite  is  often  accom- 
panied by  very  serious  results.  The  author  mentions  several  cases 
reported  by  doctors  iu  which  a  man  was  bitten  by  "a  black  and  red 
spider,"  all  of  which  were  followed  by  some  ill  consequences  of  varying 
degrees.  Dr.  Hearn  giveS  by  far  the  best  evidence.  He  had  treated 
six  cases,  in  four  of  which  the  spider  was  seen.  He  himself  was  bitten 
and  saw  the  spider;  the  leading  symptoms  were  excessive  perspiration 
and  acute  lumbar  pains.  One  case  was  fatal;  a  child  3  months  old 
died  6  hours  after  the  bite. 

MATTERS  IN   CALIFORNIA. 

The  popularity  of  organizations  for  the  enforcement  of  regulations 
against  injurious  insects  in  California  may  be  gauged,  perhaps,  by  the 
fact  that  at  the  regular  meeting  of  the  Campbell  (Santa  Clara  County) 
Horticultural  Society,  hehl  on  the  14th  of  March,  the  question  "  Shall 
M*^  have  a  county  board  of  horticultural  commissioners?"  was  dis- 
<  iissed  and  unanimously  decided  in  the  negative.  Some  few  indi- 
\  duals  favored  the  plan  on  the  supposition  that  the  commissioners 
vould  act  only  as  quarantine  officers,  but  upon  learning  that  it  was  not 
proposed  to  so  restrict  their  duties,  they  took  the  opposite  stand.  In 
opposing  the  measure,  it  was  argued  that  the  State  board  had  been 
more  or  less  of  a  failure,  and  certain  speakers  referred  to  the  recent  dis- 
infection of  peach  trees  shipped  from  the  east  into  Para  County  as  an 
instance.  One  gentleman  stated  that  he  found  live  borers  in  eight  out 
of  ten  of  the  disinfected  trees. 

We  regret  that  inefficient  work  on  tlie  part  of  the  State  board  has 
led  to  this  feeling,  for  organization  is  unquestionably  necessary  in 
fighting  insect  pests  in  this  State  above  all  others.  The  unpopularity 
of  laws  in  this  direction  does  not,  however,  always  depend  upon  the 
inefficiency  of  the  executive  body,  and  opposition  has  always  arisen 
fiom  negligent  fruit  growers,  who  apparently  insist  upon  their  right  to 
raise  bugs  if  they  wish  to  do  so.  The  system  of  fines  which  is  usually 
proposed  is  always  strongly  antagonized,  and  the  right  of  an  inspector 
to  visit  and  examine  a  man's  premises  and  the  condition  of  his  crops  is 
frequently  considered  an  infringement  of  the  personal  rights  of  the 
owner.  The  fruit  dealers  under  the  local  laws  in  parts  of  California  are 
also  at  the  bottom  of  a  great  deal  of  opposition,  and  they  undoubtedly 
have  the  power  to  influence  many  fruit  raisers.  We  notice,  by  the 
way,  from  the  California  Fruit  Grotcer  of  January  10,  that  a  Riverside 
fruit  dealer  was  recently  fined  $10  for  selling  fruit  infested  with  the 
San  Jos6  Scale. 

We  also  learn  that  the  State  board  had  a  close  fight  for  existence 
before  the  legislature  this  winter.  A  bill  for  its  abolishment  was  in- 
troduced and  received  strong  support,  but  was  finally  defeated.  An- 
other bill,  however,  appropriating  $5,000  to  send  a  man  to  Australia 
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to  study  and  collect  the  natural  enemies  of  mjurious  California  insects, 
particularly  the  Red  Scale,  was  passed  with  very  little  opposition. 

HOME-GROWN   PYRETHRUM  IN  CAPE    COLONY. 

The  following  notes  on  this  subject  have  been  sent  to  me  by  Mr.  Wil- 
son, nurseryman  and  gardener,  at  Waterford,  the  estate  of  the  late  Mr. 
Irvine : 

The  Dalmatian  Pyrethnim  I  had  from  you  is  not  half  sufficiently  well  known,  or 
everybody  rearing  cabbage  and  cauliflower  plants  would  most  certainly  not  be  with- 
out it.  I  find  it  the  best  thing  I  ever  had  through  ray  fingers  for  young  plants  in 
seed  beds  when  attacked  by  the  Cabbage  Aphis,  or  as  it  is  commonly  called,  Cabbage 
Louse.  Wheu  the  flowers  are  gathered,  dry  them  quickly,  and  then  rub  them  down 
very  fine.  Bottle  up  the  powder  and  cork  it  well  to  exclude  the  air  and  keep  in  the 
strength.  Use  one  part  of  the  powder  to  ten  times  its  measure  of  fine  flour.  I  find 
this  sufficiently  strong,  if  well  mixed  together.  Dredge  the  infested  plants  through 
a  piece  of  fine  netting.  The  Aphis  disappears  at  once,  and  very  seldom  it  has  to  be 
used  a  second  time  on  the  same  plants.  It  should  be  applied  early  in  the  morning, 
■while  the  dew  is  on  the  plants,  or  the  plants  may  be  damped  with  a  syringe  or  the 
fine  nose  of  a  watering  pot.  There  is  also  a  good  deal  of  strength  in  the  leaves  for 
this  purpose,  and  I  propose  to  increase  my  stock  largely  this  season. 

There  is  little  reason  to  doubt  that  this  mixture  of  pyrethrum  pow- 
der and  flour  would  clear  an  orange  tree  of  the  black  Aphis,  and  most 
likely  of  the  scale  too.  In  Portugal  Chamomile  is  grown  under  or 
among  the  orange  trees  as  a  preventive  against  insect  pests.  Any 
one  may  easily  try  the  effect  of  the  Persian  insect-powder,  and  if  found 
to  be  effective,  possibly  some  day  we  may  have  cohmial-grown  pyre- 
thrum powder  plentiful  enough  to  dust  over  orange  trees  and  other 
insect  infested  trees,  in  a  way  which  shall  rid  them  of  all  the  insect 
pests  which  now  so  constantly  infest  them. — [J.  B.  Hellier,  in  the  Agri- 
cultural Journal,  November  13,  1890. 

POPULAR  LECTURES  ON   INSECTS. 

We  notice  by  the  Birmingham  Daily  Post  that  our  valued  corre- 
spondent, Mr.  F.  Enock,  has  begun  popularizing  entomological  knowl- 
edge by  a  series  of  lectures.  The  most  flattering  account  is  given  of 
the  one  upon  the  Hessian  Fly,  which  was  illustrated  by  the  aid  of  lan- 
tern views  of  some  of  Mr.  Enock's  wonderful  microscopic  preparations. 
As  a  preparator  of  objects  of  this  kind  Mr.  Enock  has  few  equals,  and 
we  consider  ourselves  fortunate  to  possess  a  number  of  his  best  mounts. 
He  is  well  fitted  for  the  work  which  he  has  undertaken. 

JOURNALISTIC   ENTERPRISE. 

Mr.  William  H.  Edwards,  of  Coalburgh,  West  Virginia,  sends  us  the 
following : 

In  the  Christian  Union  for  the  12th  instant,  which  I  have  just  been  reading,  on 
p.  335  is  a  statement  that  some  one  "  in  Arizona  captured  a  butterfly  which  he  sent  to 
the  Smithsonian.     In  a  few  days  he  received  a  cheque  for  $1,500  (sic)  with  the  request 
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to  make  careful  search  for  other  moths  of  the  same  kind.  It  was  an  individual  of  a 
fossil  species  supposed  to  be  extinct,  and  great  was  the  escitemeut  of  the  scientists  at 
the  discovery  that  one  of  the  race  had  recently  been  alive."  Could  not  find  another. 
"  It  seems  to  have  been  a  Rip  Vau  Winkle  among  its  kind,  sleeping  its  Jong  sleep  un- 
observed at  the  root  of  a  century-old  tree.  " 

Can  you  tell  me  what  all  this  is  based  on  ?  What  was  fouud  or  taken  ;  if  there  is 
any  truth  at  all  about  it  ? 

This  statemeut  has  absolutely  no  foundation  in  fact,  and  as  a  pure 
fabrication  seems  rather  out  of  place  in  a  religious  journal  of  the  charac- 
ter of  the  Christian  Union. 

ENTOMOLOGICAL   EXCURSION. 

The  Entomologists  of  New  York,  Brooklyn,  Newark,  Philadelphia, 
and  localities  near  these  cities  are  invited  to  attend  the  second  annual 
Held  meeting  to  be  held  under  the  auspices  of  the  Entomological  Soci- 
eties of  these  cities,  at  Tamesburgh,  New  Jersey,  on  July  4,  next.  James- 
burgh  is  on  the  Amboy  division  of  the  Pennsylvania  R.  R.,  and  may  be 
reached  from  New  York  via  Monmouth  Junction  at  7.20  a.  m.,  Newark 
7.50  a.  m.,  Philadelphia,  Broad  Street,  6.50  a.  m.,  Camden,  7  a.  m. 
Later  trains  leave  New  York  via  Rah  way  and  Philadelphia  on  the  Long 
Branch  division  ;  but  it  is  urged  that  the  early  train  be  used,  as  this 
will  bring  the  party  into  Jamesburgh  at  the  same  time.  AH  those 
desiring  or  expecting  to  attend  will  please  notify  one  of  the  members 
of  the  committee,  from  whom  also  all  further  information  can  be  ob- 
tained. The  notification  is  important,  in  order  that  proper  arrange- 
ments may  be  made  at  Jamesburgh. 

Committee. — C.  P.  Machesney,  65  Broadway,  New  York.  Dr.  Hy. 
Skinner,  Amer.  Ent.  Soc,  Logan  Square,  Philadelphia.  Prof.  J.  B. 
Smith,  New  Brunswick,  New  Jersey,  H.  W.  Wenzel,  1117  Moore  Street, 
Philadelphia,  Pennsylvania. 

OBITUARY. 

The  science  of  entomology  has  met  with  several  serious  losses  by  the 
hand  of  death  since  the  publication  of  our  last  number.  Mr.  Edmond 
Andr^,  of  Beaune,  Cote  d'Or,  France,  a  well  known  hymenopterist  and 
originator  and  publisher,  as  well  as  principal  author,  of  the  magnificent 
"Species  d'Hymenopt^res  d'Europe  et  d'Alg^rie,"  is  perhaps  the  fore- 
most. Living  in  a  retired  spot,  M.  Andr6  has  devoted  his  entire  ener- 
gies for  the  past  0  years  to  the  publication  of  his  great  work,  which  we 
are  glad  to  learn  will  not  be  permanently  interrupted,  but  will  be  car- 
ried on  by  his  brother  Ernest. 

The  well-known  writer  upon  American  entomology.  Dr.  S.  S.  Rath- 
von,  recently  died  at  his  home  in  Lancaster  County,  Pennsylvania. 
Although  approaching  his  eightieth  year,  his  interest  in  entomology 
was  unabated.  His  life  was  a  long  one  and  full  of  usefulness,  and  our 
science  is  indebted  to  him  not  only  for  many  important  discoveries,  but 
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for  what  he  did  as  a  propagandist  and  popularizer  of  entomology.  For 
many  years  editor  of  the  Lancaster  Farmer^  he  constantly  scattered 
through  its  columns  articles  upon  insects,  evincing  not  only  great 
powers  of  observation,  but  also  much  scientific  knowledge  and  a  clear- 
headed practicality. 

Dr.  Felipe  Poey  is  another  veteran  who  has  left  us.  Dr.  Poey  was  a 
learned  naturalist,  working  in  an  unexplored  country,  and  his  contribu- 
tions to  the  various  departments  of  descriptive  and  biological  science 
have  given  him  a  name  which  is  known  in  all  countries.  Although 
more  interested  in  the  higher  groups,  a  very  large  part  of  our  knowledge 
of  the  insect  fauna  of  the  island  of  Cuba  is  due  to  his  untiring  efforts  as 
a  collector  and  to  his  unfailing  generosity.  Cuba  has  hitherto  not 
seemed  a  fertile  field  for  the  growth  of  naturalists,  but  Dr.  Poey  has  left 
behind  him  several  pupils  who  will  continue  the  work  which  he  has  so 
well  begun. 

From  the  Pacific  Rural  Press  of  February  14  we  learn  to  our  regret 
that  Mr.  Waldemar  G.  Klee  died  of  consumption  in  the  first  week  of 
February,  at  the  age  of  38  years.  Mr.  Klee  was  a  native  of  Copenhagen, 
Denmark,  where  he  received  a  thorough  education  In  horticultural 
science,  and  came  to  this  country  at  the  age  of  19  years.  He  soon  settled 
in  California,  where  Prof.  E.  W.  Hilgard  employed  him  on  the  University 
Experiment  Grounds  at  Berkeley,  and  for  the  last  15  years  of  his  life  his 
name  has  been  intimately  connected  with  the  progress  of  Californian 
horticulture.  In  1886  he  was  appointed  State  inspector  of  fruit  pests, 
and  while  in  this  position  he  wrote,  among  other  entomological  papers, 
a  handsomely  illustrated  "  Treatise  on  the  insects  injurious  to  fruit  and 
fruit  trees  in  the  State  of  California"  (Sacramento,  1888).  At  the  time 
of  his  death  he  held  the  office  of  Inspector  of  Experiment  Stations  of 
California. 


430 


ENTOMOLOGICAL  SOCIETY  OF  WASHINGTON. 

March  b,  1891.— Mr.  Schwarz  was  elected  corresponding  secretary,  vice  Mr.  Town- 
send,  resigned.  Mr.  Schwarz  then  resigned  his  position  on  the  executive  committee, 
and  Mr.  Femow  was  elected  in  his  stead.  Mr.  Banks  called  attention  to  specimens 
of  ScoJopendrella,  Machilis,  and  Lepisma,  taken  during  the  winter  in  Rock  Creek,  and 
commented  on  the  specimens.  Two  papers  by  Professor  Riley  were  read  in  his  ab- 
sence by  Mr.  Howard.  The  first  was  entitled,  "Notes  on  the  Life-History  of  MegiUa 
maculata."  It  was  an  elaboration  of  a  paper  presented  at  a  previous  meeting  of  the 
Society,  on  September  4, 1890.  He  gave  descriptions  of  the  egg  and  larva  which  had 
hitherto  never  been  described  or  figured,  and  also  a  lesumd  of  the  habits  of  the  insect 
and  larva.  The  larva,  he  stated,  was  altogether  entomophagous,  so  far  as  known, 
while  the  adults  feed  largely  on  vegetable  material,  and  also,  to  some  extent,  on  soft- 
bodied  insects,  approaching  more  nearly  in  their  food-habits,  the  genus  Epilachna. 
He  stated  that  the  beetles  are  known  to  feed  on  the  pollen  of  plants,  the  blades  of  corn, 
and  also  the  soft  kernel  of  the  corn,  wheat  kernels,  the  larva  and  pupa  of  Lina  scripta, 
the  larva  of  Dtplosis  tritici,  and  other  soft-bodied  insects.  The  paper  was  discussed  by 
Messrs.  Schwarz,  Turner,  Howard,  and  Maun.  Professor  Riley's  secoud  paper  was  en- 
titled "  On  the  larva  and  some  peculiaries  of  the  cocoon  of  Sphecius  speciosus,"  and  was 
an  elaboration  of  a  note  on  the  subject  presented  at  a  meeting  of  the  society,  September 
4,  1890.  Professor  Riley  gave  a  detailed  description  of  the  larva  and  drew  attention 
to  a  remarkable  peculiarity  of  the  cocoon  of  this  insect.  This  peculiarity  consists  in 
the  presence  of  certain  very  anomalous  pores  which  occur  about  the  center  of  the 
cocoon,  extending  nearly  around  it.  These,  Professor  Riley  stated,  must  be  intended 
for  some  special  purpose,  probably  of  ventilation  or  respiration.  A  general  discus- 
sion followed  the  reading  of  this  paper,  relating  to  the  breeding  of  larvte  and  pupte, 
especially  in  the  case  of  subaquatic  Coleoptera,  and  in  Bombycids  and  other  insects 
having  dense  cocoons. 

Mr.  Fernow  presented  a  paper  on  the  Nun  Moth  {Psilnra  monacha)  which  is  pub- 
lished in  full  in  the  present  number  of  Insect  Life,  calling  attention  to  its  increase 
in  Germany  and  Austria  during  the  past  year,  to  the  great  injury,  i)articularly  of  the 
spruce  forests.     Discussed  by  Messrs.  Howard,  Schwarz,  and  others. 

Ajjril  2,  1891. — The  publication  committee  reported  the  issuance  of  No.  1,  vol.  II,  of 
the  Proceedings  and  presented  a  number  of  copies  for  the  inspection  of  the  society. 
On  motion  of  Mr.  Schwarz  a  copy  of  this  number  was  ordered  sent  to  each  of  the  sci- 
entific societies  of  Washington.  The  president  announced  the  death  of  the  lately 
elected  member,  Mr.  E.  R.  Tyler,  and  appropriate  resolutions  of  sympathy  and  regret 
were  passed  and  a  copy  ordered  sent  to  the  family  of  the  deceased. 

Mr.  Banks  presented  a  paper  on  mimicry  in  spiders.  The  author  called  attention 
to  the  fact  that  the  mimicking  spiders  belong  to  two  widely  separated  families, 
the  Attidae  and  the  Drassidai.  Synemosyna  formica  was  considered  the  most  perfect 
in  its  resemblance  to  the  ant,  which  insect  all  these  spiders  mimic.  The  various 
gentira  were  compared,  and  the  author  decided  that  for  purposes  of  deception,  only 
superficial  and  unimportant  parts  had  been  modified.  Discussed  by  Messrs.  Schwarz, 
Howard,  and  Riley. 

Professor  Riley  presented  a  paper  on  "The  Habits  and  Life-history  of  Diairotica 
12-punctata."  He  first  referred  to  an  article  relating  to  the  food  habits  of  the  beetle, 
in  volume  i  of  Insect  Life,  page  59,  in  which,  by  a  typographical  error,  the  insect  is 
said  to  have  "bred"  upon,  instead  of  "fed''  upon  melons,  the  first  statement  being 
justly  called  in  question  by  Professor  Garman  in  a  recent  article  on  this  insect  in 
Psyche.  He  followed  with  a  record  of  his  notes  on  the  corn-feeding  habit  of  the  larva 
of  this  insect,  which  habit  was  first  brought  to  his  attention  in  the  spring  of  1883. 
During  that  year  and  the  two  or  three  years  following  he  had  succeeded  in  bringing 
together  a  full  record  of  its  larval  habits,  and  an  account  was  given  of  them.  The 
data  were  obtained  from  a  study  of  the  insects  in  Mississippi,  Alabama,  Louisiana, 
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Maryland,  and  Virginia.  All  stages  of  the  insect  were  described,  and  figures  were 
shown  illustrating  the  larva,  pupa,  and  adult,  and  the  nature  of  the  injury  done  to 
young  corn.  Two  Dipterous  parasites  were  also  referred  to.  Discussed  by  Messrs. 
Schwarz,  Riley,  Kuehliug,  and  others. 

Professor  Eiley  then  presented  a  paper  entitled  "  The  Mexican  Jumping  Bean — the 
Determination  of  the  Plant."  In  this  paper  the  plant  was  accurately  determined  for 
the  first  time.  After  referring  to  the  literature  on  the  subject,  the  various  descrip- 
tions of  the  plant  and  the  names  by  which  it  is  known  to  the  Mexicans,  he  described 
having  recently  received  from  Mons.  P.  Chr6tien,  a  member  of  the  French  Entomolog- 
ical Society,  an  interesting  communication  relating  to  Carpocapsa  saltitans,  in  which 
he  referred  to  the  plant  ColUguaja  odorifera  Moline,  of  which  Croton  coUiguaja  Spren- 
gel  is  a  synonym.  Shortly  after  this  Mr.  J.  M.  Rose,  of  the  Botanical  Division, 
brought  him  8i>ecimen8  of  the  plant,  together  with  capsules,  which  had  been  col- 
lected by  Dr.  Edward  Palmer.  The  plant  turned  out  to  be  undescribed,  and  belong* 
to  the  genus  Sebaatiania,  and  will  be  described  by  Mr.  Rose  as  S.  palmeri,  thus  indi- 
cating the  probable  incorrectness  of  M.  Chretien's  reference. 

Professor  Riley  gave  a  description  of  the  plant  and  some  interesting  notes  on  the 
names  applied  to  it  in  Mexico  and  South  America  under  the  popular  name  CoUiguaja, 
Two  other  closely  allied  species  were  also  collected,  and  showed  evidence  of  being 
infested  by  Carpocapsa,  and  Professor  Riley  believed  that  the  insect  develops  in  the 
capsules  of  different  but  closely  allied  species  of  the  genus  Selastiania.  Additional 
matter  was  presented  relating  to  the  character  and  description  of  these  plants. 

Professor  Riley  also  called  the  attention  of  the  Society  to  some  interesting  anoma- 
lies in  the  case  of  certain  insects,  which  he  exhibited.  These  consisted  of  two  Noc- 
tuids,  which  showed  a  shortening  of  the  wings  on  the  left  side.  The  deformity  or 
abberation  was  considered  to  be  undoubtedly  due  to  chance  in  the  case  of  these  speci- 
mens. The  other  case  was  more  interesting,  and  consisted  in  a  bifurcation  of  the 
terminal  joint  of  the  left  antenna  of  Tragidion  armatum.  The  bifurcation  is  from  the 
base  of  the  joint,  and  the  abnormal  growth  or  branch  is  somewhat  longer  than  the 
joint  itself. 

Mr.  Schwarz  presented  a  paper  in  which  he  reviewed  the  records  of  the  food-hab- 
its of  the  North  American  Flea-beetles  {Halticini),  in  the  light  of  Dr.  Horn's  recent 
synopsis  of  this  interesting  group  of  Chrysomelid  beetles.  In  connection  with  the 
published  record  of  the  food-habits  of  these  insects,  he  pointed  out  certain  species 
which  were,  in  his  opinion,  either  incorrectly  named  or  of  which  the  determinations 
were  not  reliable,  and  advocated  that  such  doubtful  records  should  not  be  used  in 
future  unless  they  were  verified  by  additional  observation  or  by  an  examination  of 
the  typical  specimens.     Discussed  by  Messrs.  Riley,  Schwarz,  and  others. 

May  7,  1891. — The  corresponding  secretary  reported  having  distributed  75  copies  of 
No  1,  vol.  II,  of  the  proceedings.  Mr.  C.  H.  Roberts,  of  New  York,  was  elected  a 
corresponding  member,  and  Messrs.  F.  H.  Chittenden  and  A.  B.  Cordley  active  mem- 
bers of  the  society.  Mr.  Howard  exhibited  specimens  of  Bombus  virginicus  which 
had  been  attracted  in  great  numbers  to  the  blossoms  of  a  large  horse-chestnut  near 
his  house,  and  described  the  peculiar  actions  of  these  insects  possibly  resulting  from 
the  toxic  effect  of  the  nectar.  The  note  was  discussed  by  Messrs.  Riley,  Schwarz, 
Marlatt,  Ashmead,  and  Mann.  Mr.  Schwarz  exhibited  and  briefly  remarked  upon  the 
following  Coleoptera:  Charisiena  lecontei,  found  at  Fortress  Monroe,  Va. ;  Bagous 
sellatus,  found  at  the  same  place  ;  Sphwrius politus,  found  in  Michigan  and  Alabama; 
Lutrochus  luteus,  from  Michigan. 

Dr.  Marx  presented  a  paper  entitled  "The  Character  of  the  Circnm-polar  Spider 
Fauna,"  in  which  he  reviewed  the  literature  relating  to  the  distribution  and  descrip- 
tion of  the  spiders  from  the  Arctic  regions  in  both  hemispheres,  and  gave  some 
interesting  facts  regarding  the  distribution  and  abundance  of  the  different  genera 
represented.  He  presented  also  a  list  of  the  genera  and  of  the  number  of  species 
belonging  to  each,  and   concluded   with  some  remarks  upon  the  spider  fauna  of 
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Alaska — a  number  of  new  species  from  which  region  he  hoped  soon  to  describe.  The 
communication  was  discussed  by  Messrs.  Riley,  Banks,  Fox,  Schwarz,  Fernow,  Theo- 
dore Gill,  and  others. 

Mr.  Marlatt  presented  a  note  on  the  study  of  the  ovipositor  of  Hymenoptera,  in 
which  he  described,  with  the  aid  of  figures,  the  character  of  the  attachment  of  this 
organ  to  the  abdomen  in  this  order  of  insects,  and  pointed  out  certain  inaccuracies 
in  the  previous  writings  on  this  subject.  A  close  similarity  of  even  minute  details  of 
structure  was  shown  to  exist  iu  such  widely  separated  families  as  the  TeuthredinidiB, 
ChalcididfB,  and  Ichneumonid*.  The  paper  was  discussed  by  Messrs.  Riley  and 
Howard. 

Mr.  Ashmead  read  a  paper  on  "  The  Insect  Collection  of  the  Royal  Museum  at  Ber- 
lin," in  which  he  gave  a  full  description  of  this  justly  celebrated  insect  collection, 
together  with  notes  on  certain  interesting  species  contained  in  it.  He  described  also 
the  working  force  in  entomology  and  presented  some  interesting  comparisons  of  the 
nature  of  the  work  on  insects  in  this  museum  as  contrasted  with  similar  work  in  this 
country.  The  paper  was  discussed  at  length  by  Messrs  Riley,  Schwarz,  Fernow, 
Howard,  and  others. 

Professor  Riley,  under  the  head  of  "Miscellaneous  notes,"  read  short  papers  as 
follows:  (1)  Insects  afiecting  the  Agave,  in  connection  with  which  he  exhibited  an 
interesting  series  of  insects  received  from  a  correspondent  in  Texas,  all  of  which  had 
been  collected  from  the  flower  stamens  of  the  Agave  or  Century  Plant  (A.  dasyly- 
riitm).  (2)  The  parasite  of  Eleodes,  in  which  he  described  a  peculiar  Bracouid  par- 
asite, a  large  number  of  the  larvse  of  which  had  issued  from  the  abdomen  of  Eleodes 
snturalis  and  spun  minute  cocoons  resembling  those  of  Apanteles.  These  cocoons 
were  arranged  with  remarkable  regularity  in  straight  rows  along  the  angles  of 
the  box  in  which  the  beetle  was  confined.  (3)  Remarks  on  the  Ox  Bots,  in  which 
he  presented  facts  showing  that  the  species  heretofore  commonly  referred  to  Hypo- 
derma  lovis  was  really  H.  lineaia.  He  stated  that  all  the  specimens  in  the  National 
Museum,  representing  nearly  every  section  of  the  Union,  had  proved  to  be  lineata, 
and  this  was  also  true  in  the  case  of  the  larva;,  of  which  a  large  series  has  been  col- 
lected, all  of  which  renders  it  doubtful  whether  bovis  really  occurs  in  this  country 
at  all,  or,  if  it  is  found  here,  indicates  that  it  is  a  comparatively  rare  insect.  Spec- 
imens of  Hypoderma  lineata  in  difi'erent  stages,  together  with  figures,  were  exhibited. 
(4")  A  further  note  on  the  plant  on  which  the  Jumping  Bean  occurs.  In  this  note 
Professor  Riley  referred  to  a  letter  just  received  from  Prof.  Sereno  Watson,  of  Cam- 
bridge, accompanying  specimens  of  seed  pods  of  SebasUania  bilocuJaris  and  the  moth 
bred  therefrom.  This  moth  Professor  Kiley  found  to  be  much  smaller  than  Carpo- 
capsa  saltitans,  and,  in  fact,  to  belong  to  another  genus  {GrapholUha),  and  stated  that 
he  would  shortly  describe  it  as  ChraphoUtha  sebastianice..  He  was  of  the  opinion  that 
one  of  the  moths  contained  in  a  recent  sending  of  the  Jumping  Beans,  but  which 
was  somewhat  injured  and  had  been  lost,  was,  without  much  doubt,  the  same  spe- 
cies as  the  insect  bred  by  Professor  Watson.  He  also  pointed  out  an  interesting  fact 
regarding  the  restricted  locality  in  which,  according  to  Professor  Watson,  the  Jump- 
ing Beans  are  fouad,  and  stated  that  they  are  collected  and  sold  by  boys,  and  find  a 
ready  market. 

C.  L.  Marlatt, 

Becording  Secretary. 
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SPECIAL  NOTES. 

The  Locust  of  Northwestern  India.*— Mr.  E.  0.  Cotes  has  favored  US 
with  a  copy  of  his  final  report  upon  the  damage  done  by  Acridium  iiere- 
grinum  in  northwestern  India.  We  have  already  reviewed  (Insect  Life, 
vol.  II,  page  332)  a  preliminary  circular  sent  out  early  in  1890.  The 
report  before  us  definitely  identifies  the  species  as  above,  maps  out  the 
chief  permanent  breeding  ground,  and  gives  a  tolerably  full  account  of 
habits,  recording  the  exact  localities  invaded  by  recent  swarms.  It 
seems  that  although  all  the  other  migratory  locusts  are  single  brooded, 
including  even  this  same  species  in  Algeria,  in  northwestern  India  egg- 
laying  goes  on  more  than  once  in  a  year  in  the  same  locality.  It  has 
been  surmised  that  the  eggs  found  in  the  autumn  are  only  a  second  lot 
laid  by  the  insects  which  bad  already  oviposited  early  in  the  year ;  but, 
although  the  evidence  is  scanty,  it  seems  probable  that  there  is  a  ten- 
dency to  two  generations,  as  in  our  own  species  in  southerly  regions, 
the  autumn  brood  being  the  offspring  of  the  young  locusts  born  in  the 
spring,  but  perishing  during  the  wint(!r.  The  chief  crops  injured  have 
been  cotton,  indigo,  til,  bajra,  jowar,  wheat,  gram,  and  grasses.  The 
locusts  also  destroy  foliage  of  various  trees,  sirris,  pepul,  chir,  and  the 
various  acacias  having  been  noticed  as  suffering  i^articularly.  A  great 
deal  has  been  done  by  trenches  and  by  hand  collecting,  although  cer- 
tain of  the  hill  tribes  have  refused,  on  religious  accounts,  to  cooperate 
in  their  destruction.  In  certain  districts  they  were  completely  stamped 
out  by  hand  work.  In  one  district  alone  over  1,000  maunds  (tbe  legal 
maund  is  87f  pounds  avoirdupois)  have  been  collected.  Generally  speak- 
ing, the  people  have  not  made  use  of  the  locusts  as  food,  but  in  Dharm- 
sala  the  natives  utilize  them  largely,  while  in  certain  of  the  states  of 
western  Rajputana,  where  the  Mussulman  predominates,  the  poor  col- 
lect and  boil  the  locusts  in  salt  water,  obtaining  in  this  way  a  supply 

*The  Locust  of  Northwestera  lutlia.  Being  a  report  upon  an  investigation  con- 
ducted in  the  Entomological  Section  of  the  Indian  Museum,  by  order  of  the  trustees. 
With  one  plate.  Government  of  India.  Central  Printing  Office.  No.  725  R,  A. 
January  20,  1891.     By  E.  C.  Cotes. 
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of  Pood  both  for  themselves  and  for  their  horses  and  camels,  which  will 
eat  the  locusts  and  are  said  to  thrive  upon  them.  No  natural  enemies 
have  been  found  except  birds.  The  report  concludes  with  a  historical 
account  of  locust  swarms  in  India  as  far  back  as  IS  1 2.  The  full-page 
plate  illustrates  the  life-history  of  the  species. 


Agricultural  Gazette  of  New  South  Wales.— We  have  received  No.  3  of 
vol.  I  and  Nos.  1,  2,  and  3  of  vol.  ii  of  this  valuable  publication.  In 
No.  3  of  vol.  I  we  notice  an  account  of  the  Elephant  Beetle  {Orthor- 
rhinus  cyUndrirostris),  a  Curculionid  which  bores  into  Grape,.  Orange 
and  other  plants  in  New  South  Wales.  A  colored  plate  is  given  illus- 
trating the  dift'erent  stages  of  the  insect  and  its  method  of  work.  An 
account  is  also  given  of  the  Leaf-eating  Lady-bird  {Epilaclina  vigintiocto- 
punctato,),  which  is  one  of  the  worst  enemies  of  the  Potato,  Pumpkin, 
Tomato,  and  other  solauaceous  and  cucurbitaceous  plants  in  Australia, 
causing  great  damage  to  the  foliage  by  feeding  in  the  larval  and  adult 
states  on  the  upper  and  under  sides  of  the  leaf.  The  life-history  is 
given,  and  larva,  pupa,  and  adult  are  figured.  There  is  also  a  compiled 
article  on  the  Grain  Weevil,  and  a  note  upon  the  Plague  Locust,  with 
illustrations  of  both  insects.  No.  1  of  vol.  ii  contains  nothing  of 
entomological  interest,  but  No.  2  of  the  same  volume  is  notable  from 
our  standpoint.  Mr.  A.  Sidney  Ollifif  contributes  a  paper  upon  Lady- 
birds, which  is  illustrated  by  handsome  engraved  plates,  showing  six  of 
the  most  notable  Australian  species.  The  same  author  furnishes  a 
series  of  entomological  notes,  from  one  of  which  we  notice  that  the  Fig 
is  damaged  byaThrips  and  the  Potato  by  an  unidentified  flea-beetle  of 
the  genus  Graptodera,  while  the  Orange  Rust  Mite  of  America  {Phy- 
toptus  oleivorus  Ashm.)  has  made  its  appearance  in  two  localities.  Some 
account  is  also  given  of  the  Plague  Locust.  Mr.  Olliff  and  Mr.  N.  A. 
Cobb  jointly  publish  a  paper  on  a  species  of  Cecidomyia  feeding  on 
Wheat  and  Flax.  The  authors  know  the  species  only  from  the  larva,  of 
which  they  give  a  full  description  and  illustrations.  This  number  also 
contains  the  report  of  the  committee  appointed  for  the  purpose  of  mak- 
ing awards  in  the  competition  of  "  spraying  machines,  spraying  nozzles, 
and  sprays"  for  the  destruction  of  insect  and  fungus  ])ests  attacking 
fruit  trees  and  vines,  held  under  the  auspices  of  the  Department  of 
Agriculture  for  New  South  Wales. 

It  seems  that  there  were  many  entries  in  the  competition  and  the  cer- 
tificates were  awarded  as  follows  :  For  spraying  pumps  drawn  by  horse, 
to  the  Messrs.  Murray  Bros.,  for  the  Farrington  Pump  and  Cyclone 
Nozzle  ;  for  spraying  pump  drawn  by  manual  labor,  to  Mr.  T.  A.  Lyon, 
for  the  Federal  Air  Pump  spraying  machine;  for  spraying  pumps  car- 
ried by  the  operator,  to  Messrs.  Murray  Bros.,  for  the  Douglas  Aquarius 
spraying  machine;  for  spraying  nozzles  the  award  was  given  to  the 
Messrs.  Murray  Bros.,  of  Paramatta,  for  the  "  Triplex  Cyclone  "  which 
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consists  of  three  Cyclone  nozzles  fixed  to  a  common  base.  In  the  class 
of  insecticides  no  award  was  made,  but  the  preference  was  given  to  Mr. 
Upfold's  mixture,  the  ingredients  of  which  are  not  given. 

Part  3  of  vol.  ii  coutaius  notes  by  Mr.  Olliff  on  Paris  greeu  as  a  rem- 
edy for  Codling  Moth,  the  Potato  Moth  {Lita  solanella  Boisd.),  ii  pest 
whose  larvi?  bores  into  and  ruins  stored  potatoes,  aud  the  Brown  Scale 
{Lecmiium  hemisphericum)  on  peaches. 


Entomological  work  in  West  Virginia.— Mr.  A.  D.  Hopkins,  Entomologist 
of  the  West  Virginia  Experiment  Station,  occupies  pages  145  to  180 
of  the  Third  Annual  Report  of  the  Station,  Charleston,  W.  Va.,  1890, 
with  a  review  of  the  results  of  his  work  since  taking  office.  He  re- 
ports upon  certain  experiments  which  he  has  made  against  a  num- 
ber of  farm  and  garden  insects,  but  devotes  most  of  his  space  to  a 
consideration  of  certain  forest  and  shade  tree  insects.  He  i)ublishes 
original  plates  of  the  Raspberry  Gouty  Gall-beetle  {Agrilus  ruficollis) 
and  of  certain  Locust  Tree  insects,  viz  :  Odontota  dorsalis,  0.  nervosa, 
and  Clytus  ( Cyllene)  robinkv.  His  treatment  of  the  enemies  of  the  Black 
Spruce  possesses  the  greatest  interest  for  the  general  reader.  The 
trees  of  this  species  have  been  dying  off  iu  great  numbers  in 
portions  of  West  Virginia  during  the  last  nine  or  ten  years,  and  it  is 
estimated  that  at  least  a  million  aud  a  half  of  dollars'  worth  of  timber 
is  now  dead  in  the  spruce  forests  of  the  State.  Mr.  Hopkins  concludes 
that  the  death  of  the  trees  is  the  effect  of  .two  combined  causes,  one  of 
which  he  does  not  attempt  to  explain.  The  other  is  the  work  of  cer- 
tain Scolytid  beetles,  principally  Polygraphus  rujipennis  and  Xyloterus 
hivittatus.  He  thinks  that  the  ravages  of  these  insects  primarily  suc- 
ceeded some  unknown  injury  to  probably  a  few  trees  in  isolated  local- 
ities, and  that  when  the  conditions  were  no  longer  favorable  to  their 
existence  in  the  injured  trees,  and  they  had  increased  to  great  numbers, 
they  transferred  their  attacks  to  healthy  trees  from  necessity.  He 
reached  this  conclusion  from  finding  the  beetles  at  work  in  the  green, 
sappy  wood  and  bark.  He  found  numbers  of  parasites  of  the  bark 
beetles  and  considers  them  of  great  value  in  reducing  the  numbers  of 
the  i)ests.  Mr.  Hopkins  has  probably  given  too  much  importance  to 
the  damage  done  to  these  trees  by  the  insects  mentioned.  Ko  matter 
what  their  numbers  may  be,  we  doubt  whether  they  attack  perfectly 
healthy  trees.  A  tree  is  usually  injured  in  some  way,  or  has  become 
diseased  from  some  cause,  or  its  vitality  has  become  impaired,  before 
the  beetles  are  attracted  to  or  multiply  in  it. 


An  Italian  Manual  on  Injurious  Insects.— One  of  the  mOSt  recent  of  the 
Hoepli  manuals  is  a  little  treatise  on  noxious  insects  by  Prof.  Frances- 
chini,  "  Gli  Insetti  Xocivi,"  Milan,  1891,  press  of  Ulrico  Hoepli.     The 
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manual  covers  about  260  pages,  aud  is  illustrated  by  95  woodcuts 
showing  a  number  of  injurious  species  and  their  work.  The  arrange- 
ment is  not  according  to  crops,  as  is  usual  in  works  of  this  character, 
but  according  to  the  systematic  classification  of  insects.  The  little 
book  is  of  a  most  convenient  size  and  costs  only  two  lire. 


Insects  and  Insecticides.*— Dr.  Weed's  new  book  follows  in  about  the 
same  line  with  that  of  Frauceschini.  It  is  a  handy  volume  of  nearly 
300  pages,  illustrated  with  143  cuts  and  7  full-page  plates.  The  ar- 
rangement is  a  convenient  one,  comprehending  insects  affecting  the 
larger  fruits,  insects  affecting  small  fruits,  insects  affecting  shade  trees, 
ornamental  plants,  and  flowers,  insects  affecting  vegetables,  insects 
affecting  cereal  and  forage  crops,  and  insect  pests  of  domestic  animals 
and  of  the  household.  The  introduction  includes  sections  upon  the  me- 
tamorphoses of  insects,  their  classification  relative  to  the  application  of 
insecticides,  natural  enemies,  the  principal  insecticides,  methods  of 
application,  and  collecting  and  preserving  specimens.  The  treatment 
of  the  different  species  is  similar  in  plan  to  that  used  by  Saunders  and 
Matthew  Cooke  in  their  manuals,  and  consists  of  a  plain  statement  of  the 
life-history,  with  figures  of  the  different  stages  and  a  concluding  para- 
graph upon  remedies.  The  style  is  simple  and  non-technical  and  the 
important  facts  are  condensed  in  a  clear,  concise  manner.  The  first 
three  parts  of  the  volume  are  reprinted  from  the  Eeport  of  the  Colum- 
bus (Ohio)  Horticultural  Society  for  1890,  the  last  three  only  being  orig- 
inal here.  Owing  to  the  condensed  method  of  presentation  the  author 
has  found  it  impracticable  to  give  full  credit  to  each  observer  from 
whose  writings  he  has  drawn,  but  he  has  fully  accredited  the  illustra- 
tions in  the  preface.  The  work  will  prove  useful  to  the  fruit-grower, 
general  farmer,  and  housekeeper,  and  will  unquestionably  meet  a  de- 
mand among  those  who  have  not  access  to  entomological  libraries. 


Tertiary  Insects  of  North  America.— Vol.  XIII  of  the  Eeports  of  the 
U.  S.  Geological  Survey  of  the  Territories  is  devoted  to  Mr.  S.  H. 
Scudder's  Monograph  of  the  Tertiary  Insects  of  this  country.  Mr. 
Scudder  has  been  at  work  upon  this  volume  for  twelve  years  or  more, 
and  he  gives  careful  descriptions  of  612  species,  nearly  all  of  which  are 
figured  upon  beautiful  lithographic  plates.  As  the  author  states 
in  his  letter  of  transmittal,  the  publication  of  this  volume  will  give  the 
first  opportunity  for  good  comparisons  between  the  long-known  Ter- 
tiary insects  of  Europe  and  those  of  any  other  country.  The  material 
gathered  shows  that  the  fauna  is  at  least  as  rich  as  that  of  Europe  in 

*  Insects  and  Insecticides.  A  Practical  Manual  Concerning  Noxious  Insects  and 
the  Methods  of  Preventing  their  Injuries.  By  C.  M.  Weed,  D.  s.  Published  by  the 
author,  Hanover,  N.  H.,  1891. 
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the  lower  orders  of  insects,  if  we  exclude  tbe  amber  fauna  of  the  Baltic. 
The  localities  from  which  the  material  has  been  derived  are,  in  the 
main,  Florissant,  Colorado  ;  the  White  River,  in  western  Colorado  and 
eastern  Utah;  Green  River,  Wyoming;  near  the  town  of  Fossil, 
Wyoming ;  at  Horse  Creek,  in  the  same  State ;  at  Quesnel,  British 
Columbia;  Nicola,  North  Similkameen,  and  Nine  Mile  Creek,  British 
Columbia;  Scarborough,  Ontario;  and  Port  Kennedy  Pennsylvania. 


An  Economic  Bulletin  from  Canada.*— Mr.  Fletcher  has  published  in 
a  little  30-page  bulletin  a  condensed  account  of  some  of  the  more 
important  of  the  insects  inquired  about  by  his  correspondents  during 
the  past  two  seasons,  together  with  remedies  and  the  most  convenient 
methods  for  applying  them.  His  preliminary  account  of  remedies,  puts 
the  matter  in  a  very  sensible,  straightforward  manner,  while  the  remain- 
der of  the  bulletin  is  occupied  by  the  treatment  of  a  few  insects  in- 
jurious to  grain  and  forage  crops,  fruits,  and  vegetables,  most  of  which 
have  already  received  consideration  in  his  last  two  annual  reports,  full 
notices  of  which  will  be  found  in  Insect  Life,  vol.  ii,  page  336,  and  vol. 
Ill,  pp.  359,  360. 


Insect  Enemies  of  the  Sugar  Beet.t— Mr.  Bruner  has  in  this  publication 
summarized  the  jiarticular  enemies  of  the  sugar  beet  in  Nebraska  dur- 
ing the  season  of  1890.  As  he  has  reported  upon  this  same  subject  in 
Bulletin  No.  23  of  this  Division,  a  summary  will  be  unnecessary  here, 
except  to  state  that  the  article  in  the  Bulletin  of  the  Nebraska  Station 
is  illustrated  fully  and  gives  original  figures  of  Systena  blanda,  Bis- 
onycha  triangularis,  Macrohasis  ujiicolor,  Epicauta  vittata,  E.  maculata^ 
E.  jyennsylvanica,  Geocoris  bullata,  Agallia  sicci/olia,  and  Melanottis  com- 
munis. 


Nebraska  Entomology.— We  have  received  from  Mr.  Lawrence  Bruner 
a  copy  of  his  report  as  Entomologist  of  the  Nebraska  Horticultural 
Society,  extracted  from  the  annual  report  of  the  society  for  1890,  pages 
183  to  217.  He  gives  a  general  essay  on  the  subject  of  the  damage 
done  by  insects  and  the  necessity  for  a  knowledge  of  insect  habits,  and 
follows  with  accounts  of  the  Apple  Root-louse,  the  Apple  Aphis,  notes 
on  tbe  Codling  Moth,  the  Strawberry  Monostegia,  the  Fiery  Flea-beetle 


*  Central  Experiment  Farm.  Department  of  Agriculture.  Bulletin  No.  11.  Eec- 
ommendations  for  the  prevention  of  damage  by  some  common  insects  of  the  farm, 
the  orchard,  and  the  garden.     By  James  Fletcher,  Ottawa,  Canada.     May,  1891. 

t  University  of  Nebraska.  Bulletin  of  the  Agricultural  Experiment  Station,  vol. 
IV,  No.  16.  Sugar  Beet  Series  No.  2.  Lincoln,  Nebraska,  April  15,  1891.  Insect 
Enemies,  pp.  55-72. 
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(Haltica  ignifa),  and  certain  sweet-potato  insects,  including  the  Tortoise- 
beetles  and  the  Sweet-potato  Saw-fly.  He  concludes  with  a  consider- 
ation of  insecticides. 


Circular  on  the  Hop  Piant-Louse.— Judging  from  recent  correspondence 
with  the  Hop  Dealers'  Exchange  in  New  York,  and  with  a  number  Cf 
prominent  growers,  the  present  year  seems  to  be  peculiarly  favorable  to 
the  increase  of  the  Hop  Louse,  which  threatens  more  damage  than  we 
have  had  since  18S6.  We  have  therefore  published  as  Circular  No.  2, 
New  Series,  of  this  Division,  a  brief  account  of  the  life-history  of  the 
insect  and  the  best  remedies  to  be  applied  the  present  season.  This 
circular  will  be  sent  to  any  hop-grower  on  application. 


Locust  Ravages  of  the  Present  Year.— The  newspapers  have  contained 
many  alarming  accounts  of  ravages  by  locusts  in  different  parts  of  the 
Western  States  during  the  months  of  June  and  July.  Accounts  of 
damage  have  been  received  from  Texas,  New  Mexico,  Kansas,  Colo- 
rado, Idaho,  Wyoming,  South  Dakota,  North  Dakota,  Minnesota, 
Michigan,  and  Manitoba.  We  have  taken  steps  to  investigate  all  the 
rumors,  and  Mr.  Bruner  has  been  sent  on  a  general  tour  of  observation, 
while  Professor  Osborn  has  been  sent  to  Kansas  and  Mr.  Banks  to 
Texas  and  New  Mexico.  Telegraphic  correspondence  with  Professors 
Snow  and  Popenoe,  of  Kansas  (who  have  been  in  the  field  during 
July),  and  with  Professor  Gillette,  of  Colorado,  shows  that  the  alarm 
in  those  States  is  caused  entirely  by  local  species.  As  we  learn  from 
Mr.  Bruner,  who  has  already  visited  the  infested  districts  of  Colorado, 
the  species  which  is  causing  the  alarm  in  that  State  is,  curiously 
enough,  a  rather  rare  species  known  as  Dissosteira  longipennis.  This 
insect  breeds  ordinarily  in  the  sand  hills  among  sparse  vegetation,  and 
the  past  two  seasons  of  drought  have  conduced  to  its  undue  multiplica- 
tion. The  present  season  has  been  very  wet,  and  the  result  has  been 
a  great  abundance  of  vegetation  in  spots  ordinarily  comparatively  bare. 
In  order  to  seek  more  natural  conditions,  therefore,  the  locusts  have 
migrated  and  have  taken  to  the  roads,  where  they  were  at  once  noticed 
and  excited  great  apprehension.  While  occurring  in  roadways  in  enor- 
mous numbers,  very  few  specimens  were  found  a  few  rods  away  in  the 
thick  grass.  Up  to  the  present  time  no  specimens  of  the  destructive 
species  Galoptenus  spretus  have  been  received  from  any  of  our  corres- 
pondents, with  the  exception  of  a  few  from  Larimore,  North  Dakota,  and 
from  the  neighborhood  of  Winnipeg.  The  alarming  rumors,  therefore, 
of  a  possible  repetition  the  present  year  of  the  great  swarms  of  the 
Eocky  Mountain  locnst  which  invaded  the  sub-permanent  and  tem- 
porary regions  in  the  years  1874  to  1876,  are  largely  without  foundation. 
We  shall  be  able  to  speak  more  authoritatively  upon  this  subject  after 
Mr.  Bruner's  return. 
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Recent  Changes  of  Location.— Dr.  Clarence  M.  Weed,  formerly  euto- 
mologist  and  botanist  of  the  Ohio  State  Experiment  Station,  has 
recently  been  elected  to  the  chair  of  zoology  in  Dartmouth  College,  at 
Hanover,  New  Hampshire. 

Mr.  F.  M.  Webster,  a  field  agent  of  this  Division,  who  has  been  sta- 
tioned for  several  years  past  at  Lafayette,  Indiana,  has  been  transferred 
to  the  Ohio  Agricultural  Experiment  Station,  at  Columbus. 

Mr-.  F.  J.  Niswander,  late  assistant  in  entomology  at  the  Agricultural 
College  of  Michigan,  has  accepted  the  ofiBce  of  entomologist  to  the 
Wyoming  Agricultural  Experiment  Station,  at  Laramie. 

Mr.  C.  W.  Woodworth,  formerly  of  the  State  Experiment  Station  at 
Fayetteville,  Arkansas,  has  lately  been  appointed  entomologist  of  the 
experiment  station  of  the  University  of  California,  at  Berkeley. 

Mr.  C.  P.  Gillette,  late  entomologist  at  the  agricultural  experiment 
station  located  at  Ames,  Iowa,  has  been  transferred  to  the  Colorado 
Experiment  Station,  at  Fort  Collins,  Colorado. 


SOME  ICERYA  AND  VEDALIA  NOTES. 

As  the  figures  which  we  have  previously  published  of  Vedalia  cardi- 
nalis  have  not  been  as  perfect  as  they  should  have  been,  owing  to  the 
fact  that  the  material  first  received  was  poor,  we  publish  hei^ewith  more 
careful  drawings  made  from  living  specimens.     It  must  be  stated  that 


Fig.  '3\.— Vedalia  cardinalis:  a,  larva,  dorsal  view,  b,  Larv; 

(original). 


d 

pupa;  (f,  adult — e 


while  perfectly  fresh  adults  exhibit  the  markings  as  plainly  as  shown 
at  <?,  the  majority  of  those  found  at  work  upon  the  scales  are  dull  in 
color  and  more  or  less  indistinct  in  maculation.  We  have  recently  had 
some  international  correspondence  of  interest  relative  to  Icerya  and 
Yedalia,  which  we  summarize  herewith. 

On  April  9, 1890,  the  Secretary  for  Agriculture  of  Cape  Town,  South 
Africa,  wrote  to  the  Secretary  of  the  United  States  Department  of  Ag- 
riculture, stating  that  Icerya  'purchasi  had  steadily  increased  in  South 
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Africa  and  that  it  would  be  a  great  fg-vor  to  the  frait-growers  of  the 
colony  if  this  Department  could  send  some  specimens  of  Vedalia  cardina- 
lis  to  assist  in  the  extermination  of  the  scale.  On  account  of  the  length 
of  the  journey  from  California  to  Cape  Town,  we  concluded  that  it 
would  be  best  to  try  the  experiment  first  from  either  Australia  or  New 
Zealand,  and  accordingly  wrote  to  Mr.  R,  Allan  Wight,  of  Auckland,  and 
to  the  late  Mr.  F.  S.  Crawford,  of  Adelaide,  enlisting  their  services  in 
the  matter.  Unfortunately,  however,  neither  of  these  gentlemen  was 
able  to  secure  any  Vedalia,  and  as  a  result  we  were  obliged  to  rely  upon 
California  stock.  Mr.  Coquillett  was  instructed  in  May,  1890,  to  pre- 
pare a  shipment  of  beetles,  but  at  that  time  the  insect  was  very  scarce 
and  he  was  unable  to  get  together  enough  living  specimens  to  make  the 
attempt  worth  while.  '  In  January,  1891,  however,  partly  through  the 
kindness  of  tbe  State  Board  of  Horticultural  Commissioners,  he  had 
secured  a  large  number,  and  on  January  20  sent  about  1,000  pup?e  and 
full-grown  larvre,  packed  in  two  strong  wooden  boxes  between  layers 
of  tissue  paper,  by  Wells,  Fargo  &  Co.'s  express.  We  had  a  strong  hope 
that  some  of  these  specimens  would  get  through  alive,  but  we  were  in- 
formed, under  date  of  April  14,  by  the  South  African  Secretary  for  Ag- 
riculture, that  the  insects  were  on  receipt  turned  over  to  our  friend,  Mr. 
E.  Trimen,  curator  of  the  South  African  Museum,  who  reported  that 
they  were  probably  all  dead.  He  wrote  that  it  was  possible  that  some 
of  the  pup;B  might  still  be  alive,  but  we  have  not  yet  heard  as  to  the  cor- 
rectness of  the  surmise.  Practically,  therefore,  this  first  attempt  has 
been  a  failure.  We  have  made  arrangements,  however,  to  repeat  the 
trial  immediately,  and  have  adopted  a  different  method.  This  time  we 
shall  have  as  large  a  quantity  as  possible  of  the  insects  placed  in  per. 
forated  tin  boxes  which  have  been  wrapped  with  cloth.  Mr.  Coquillett 
will  go  to  San  Francisco  and  have  them  placed  on  ice  on  the  Australian 
steamer,  and  will  make  arrangements  to  have  them  transferred  under 
competent  personal  supervision  to  a  vessel  from  Australia  to  the  Cape. 
If  this  method  is  found  to  be  impracticable,  they  will  be  sent  by  way 
of  New  York  and  Liverpool  under  similar  conditions. 

We  have  also  made  an  attempt  on  a  small  scale  to  send  Vedalia  to 
New  Zealand.  At  first  blush  this  may  seem  like  sending  coals  to  New- 
castle, but  the  fact  is  that  Icerya  has  almost  completely  disappeared 
from  New  Zealand  and  that  Vedalia  is  no  longer  to  be  found,  or  rather 
was  not  at  the  time  of  the  sending,  as  no  effort  had  been  made  to  arti- 
ficially preserve  the  species.  We  published  in  our  last  number,  on  page 
395,  a  letter  from  Mr.  Wight,  in  which  he  incidentally  requested  us  to 
send  a  few  living  specimens  to  Dr.  Locking,  president  of  the  Fruit- 
Grower's  Association,  at  Felson,  New  Zealand.  Such  a  shipment  was 
sent  to  Dr.  Locking,  but  resulted  unfavorably,  seemingly  through  the 
fault  of  the  New  Zealand  customs  officials,  as  the  box  had  been  opened 
and  carelessly  retied,  so  that  the  insects  escaped  in  the  mail  pouches, 
where  they  were  found  by  the  postal  employes  and  forwarded  to  a 
locality  where  there  was  no  food  for  them. 
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So  far,  then,  there  have  been  four  attempts  to  carry  Vedalia  from  one 
country  to  another.  Those  from  Australia  to  California  and  from  Cali- 
fornia to  the  Sandwich  Islands  have  been  successful,  while  those  just 
mentioned  have  been  failures.  On  page  423  of  our  last  number  we  men- 
tioned our  correspondence  with  Eear-Admiral  E.  W.  Blomfield,  K.  N,, 
Deputy  Commissiouer-General  of  Ports  and  Light-Houses,  Alexandria, 
Egypt,  relative  to  the  Egyptian  Icerya,  which  he  states  threatens  to 
become  an  eleventh  plague.  Quite  recently  (early  in  July)  Mr. 
Coquillett  in  accordance  with  our  instructions  sent  a  shipment  of 
Vedalia  to  Alexandria,  and  we  look  forward  to  information  as  to  their 
receipt  and  colonization  with  great  interest. 

In  the  meantime,  as  Admiral  Blomfield  writes  us  under  date  of  June 
1,  an  Alexandrian  merchant,  a  Mr.  Carver,  received  a  sending  from 
California  friends  which  purported  to  contain  Vedalia,  and  certainly  did 
contain  some  living  Lady-birds.  These  were  liberated  under  the  tent 
prepared  for  our  consignment.  Three  weeks  later  the  tree  was  exam- 
ined and  specimens  of  a  Lady-bird  were  found,  wliich  were  sent  to  us 
for  examination.  They  were  not  Vedalia,  and  we  are  informed  that  the 
same  species  was  found  free  in  other  portions  of  the  same  garden. 
It  resembles  Vedalia  closeb'  in  size.  Its  color  is  dark  brown,  with  a 
lighter  baud  across  the  elytra,  so  that  it  is  not  very  unlike  the  dark  and 
dirty  specimens  of  Vedalia,  which  are  in  the  majority.* 

It  is  worthy  of  note  that  Admiral  Blom field's  sending  contained 
living  and  healthy  specimens  of  the  Egyptian  Icerya,  which  indicates 
the  possibility  of  a  constant  food  'supply  for  Vedalia  on  long  journeys. 
It  is  needless  to  add  that  we  shall  not  allow  the  species  to  spread  in 
this  country. 

Our  anticipated  sending  of  Vedalia  to  the  West  Indies,  for  use 
against  the  Montserrat  Icerya,  is  no  longer  necessary,  as  our  correspond- 
ent, Mr.  H.  De  Courcy  Hamilton,  has  informed  us  that  he  has  practi- 
cally exterminated  the  species  by  cuttiug  down  and  burning  the  infested 
trees. 


EXPERIMENTS  WITH  A  DATE-PALM  SCALE. 

About  July  8,  1890,  the  Department  of  Agriculture  received  from 
Algiers,  Africa,  nine  Date-Palm  trees,  two  to  four  feet  high  after  having 
been  cut  off  at  the  top,  and  probably  from  seven  to  ten  years  old  from 
suckers. 

*At  our  request  Dr.  Geo.  H.  Horn  has  made  a  careful  esaniinatiou  of  the  speci- 
mens ou  account  of  the  interest  attaching  to  them  and  informs  us,  since  the  above 
was  in  type,  that  it  is  safe  to  refer  the  species  to  Chiloeonis  distigma  Klug,  found 
commonly  in  Abyssinia,  Arabia,  and  Egypt.  This  renders  it  tolerably  certain  tliat 
an  indigenous  Egyptian  Lady-bird  has  learned  to  prey  on  Icerya. 
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About  the  1st  of  August,  fifty-four  small  trees  of  Date  Palm  were  re- 
ceived from  Cairo,  Egypt,  one  to  two  feet  high  and  about  three  years 
old  from  suckers.  These  trees  were  all  badly  infested  with  a  species  of 
Parlatoria  which  proved,  on  comparison,  to  be  identical  with  P.  zizyphi 
Lucas.  As  it  was  the  intention  of  the  Departmentto  establish  these  trees 
in  California,  and  it  was  highly  undesirable  to  introduce  the  scale  with 
them,  the  entomologist  was  instructed  to  take  steps  to  destroy  the  insects 
and  free  the  plants.  The  efforts  to  do  so  are  of  interest  in  view  of  the 
great  difficulty  experienced  in  effecting  the  complete  extermination  of 
the  scales  by  the  use  of  the  insecticide  washes  which  our  experience 
has  shown  to  be  so  successful  against  the  various  introduced  and  native 
scale-insects  of  our  orchards. 

The  difficulty  was  in  part  due  to  some  peculiarity  of  the  scales  them- 
selves, and  also  to  the  fact  that  they  were  so  thickly  massed  that  the 
underlying  insects  were  at  first  not  reached  by  the  insecticides.  It  em- 
phasizes the  necessity  of  abundant  caution  in  all  similar  cases  and  the 
need  of  the  most  thorough  and  intelligent  supervision. 

The  first  lot  of  trees  were  sprayed  about  the  middle  of  July  and  the 
second  lot  about  the  1st  of  August  with  kerosene  and  soap  emulsion 
diluted  fifteen  times.  August  IG  the  plants  were  still,  in  many  places 
covered  with  live  scales  and  were  all  again  sprayed  with  the  kerosene 
emulsion  diluted  ten  times.  August  18  and  19  examination  sbowed  a 
considerable  percentage  of  seemingly  healthy  scales.  The  trees  were 
uninjured.  Two  test  sprayings  were  then  made  as  follows :  Two  of  the 
younger  lot  of  trees  were  sprayed  with  the  resin  wash  made  after  Co- 
quillett's  formula  (see  Bulletin  No.  -li),  and  two  were  sprayed  with  the 
kerosene  emulsion  diluted  only  five  times.  These  trees  were  examined 
August  22  and  September  2,  and  the  effect  of  these  applications  noted 
as  follows :  The  resin  treatment  was  practically  without  value  and  had 
no  injurious  effect  on  the  plants;  the  trees  treated  with  the  kerosene 
were,  August  22,  somewhat  yellowed  and  injured  and  the  scales  were 
all  apparently  dead.  Later,  September  2,  the  plants  had  i^artly  re- 
gained their  normal  color  and  no  living  scales  were  found. 

On  September  5  all  the  trees  were  carefully  examined,  and  about  5 
per  cent  of  living  scales  were  found,  showing  that  many  of  the  scales 
at  first  apparently  unaffected  by  the  earlier  washings  had  eventually 
succumbed. 

It  was  hoped  that  the  remaining  living  scales  had  been  affected  and 
would  die,  but  examination,  September  18,  showed  about  the  same 
percentage  of  healthy  scales  and  also  a  few  young.  The  trees  were 
then  thoroughly  washed  with  a  stiff"  brush  to  remove  the  loosely  adher- 
ing dead  scales  and  were  again  sprayed  October  4,  with  a  newly  made 
and  excellent  kerosene  and  soap  emulsion  diluted  eight  times.  Contin- 
uous rains  fell  on  the  6th  and  7th,  and  on  October  8  very  few  living 
and  apparently  healthy  scales  weje  found.    October  9  the  application 
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of  the  emulsion  in  the  same  proportion  was  repeated,  the  rain  having 
vitiated  the  preceding  application.  This  spraying  we  believe  affected 
the  final  and  complete  extermination  of  the  scales,  but  as  the  trees 
stood  these  applications  without  injury,  to  put  the  matter  of  extermina- 
tion beyond  doubt,  and  as  a  final  precaution,  they  were  again  all  sprayed, 
and  were  shipped  October  10. 

It  will  be  noted  that  the  earlier  sprayings  were  practically  successful* 
90  to  95  per  cent  of  the  scales  eventually  dying;  but  in  this  instance 
it  was  essential  that  not  a  single  scale  should  escape  or  the  work  would 
have  been  valueless,  and  hence  the  necessity  of  the  additional  treat- 
ments. A  further  outcome  of  these  experiments  is  the  very  evident 
fact  that  the  Date  Palm  is  not  apt  to  be  injured  even  by  the  application 
of  very  strong  kerosene  washes,  repeated  at  comparatively  short 
Intervals. 


A  VIVIPAROUS  COCKROACH. 


Bv  C.  V.  Riley. 


On  page  129  of  No.  1,  vol.  ii,  Proceedings  of  the  Entomological  So- 
ciety of  Washington,  I  have  published  a  short  note  under  the  above 
title,  reciting  the  fact  that  a  female  specimen  of  Panc/t^ora  viridis,a 
large  green  tropical  Cockroach,  found  commonly 
in  South  America  and  the  West  Indies,  had  been 
sent  me  [September  21, 1890]  by  Dr.  Carl  F.  Giss- 
ler,  of  Brooklyn,  New  York.  He  had  found  it  in 
Brooklyn  alive  on  a  cabbage  head,  and  having  put 
it  into  a  box  until  the  next  morning,  it  was  then 
discovered  to  have  died  over  night,  and  that  out 
of  its  genital  orifice  had  crept  some  two  dozen  live 
young  ones.  As  stated  in  the  note  before  the  En- 
tomological Society,  the  specimens  interested  me 
greatly  because,  so  far  as  I  had  been  able  to  as- 
certain, there  is  no  record  of  a  viviparous  Cock- 
roach, and  after  a  careful  examination,  involving 
a  dissection  of  the  abdomen  of  the  specimen,  I  saw 
no  reason  to  doubt  the  accuracy  of  Dr.  Gissler's  statement.  Several  of 
the  young  had  already  been  born  as  above  stated,  but  still  others  were 
in  the  abdomen  ready  to  emerge,  with  no  trace  of  either  eggs  or  egg- 
case. 

Mr.  S.  H.  Scudder,  who  is  most  familiar  with  the  Orthoptera,  as  well 
as  with  the  general  literature  of  entomology,  writes  in  reply  to  a  ques- 
tion, under  date  of  June  G,  that  he  does  not  recall  having  seen  any 
similar  fact  recorded.     He  has  called  my  attention  to  the  following 


Fig.  Z2.—Fanchlora  viridis, 
adult,  enlarged  (original.) 
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following  note  from  Psyche,  vol.  v,  page  405,  August  to  October,  1890, 
as  referriug  probably  to  the  same  species : 

Early  last  August  a  green  cockroach  of  considerable  size,  Panchlora  nivea  (Linn.), 
was  found  alive  with  a  multitude  of  young  ones  just  hatched  in  the  bath-room  of  a 
house  on  Lafayette  street,  Salem,  Massachusetts,  and  sent  to  Mr.  S.  H.  Scudder  for 
determination  by  Prof.  E.  S.  Morse.  It  is  a  native  of  Cuba  and  Central  America.  It 
is  curious  that  Mr.  Scudder  has  also  in  his  collection  a  specimen  marked  as  found 
flying  in  a  store  in  Boston,  26  December,  1878,  on  the  authority  of  the  late  Dr.  Sam- 
uel Kneelaud. 


^  ''^        ^  '^^P^^^^fT  %^ 


Fig.  Zi.— Panchlora  viridis,  newly  hatched  young,  from  above  and  from  below— enlarged  (original). 

No  mention  is  made  in  the  above  item  of  the  viviparity  of  the  roach, 
but  from  the  wording  and  from  the  fact  that  no  egg-case  is  mentioned 
it  is  altogether  likely  that  the  facts  were  similar  to  those  given  by  Dr. 
Gissler  in  the  case  which  he  observed.  As  stated  before  the  Entomo- 
logical Society:  "The  significance  of  this  exceptional  fact  is  that  the 
extrusion  of  the  eggs  in  a  compact  ootheca  is  supposed  to  be  one  of  the 
distinguishing  features  of  the  family  Blattidce,  and  such  cases  serve  to 
show  how  diflicult  it  is  to  lay  down  any  rule  in  reference  to  the  charac- 
teristics of  any  group  that  may  not  involve  exceptions.  So  far  as  other 
family  characteristics  are  concerned  there  is  nothing  peculiar  in  this 
species  of  Panclilora.  It  is  a  rather  soft-bodied  species,  with  ample 
wings.  I  would  call  attention,  however,  to  the  fact  that  the  young  have 
either  lost  or  never  had  the  green  color  of  the  parent.  They  are  pale- 
brownish,  and  are  farther  peculiar  in  that  the  body  broadens  posteri- 
orly, the  abdominal  joints  being  strongly  contracted  and  telescoped 
into  each  other,  the  eighth  and  ninth  so  strongly  drawn  into  the  sev- 
enth as  to  give  the  abdomen  an  unnatural,  foreshortened,  truncated 
appearance.  Whether  this  feature  is  due  to  the  alcohol  or  is  normal 
it  is  impossible  to  say;  but  there  is  no  evidence  of  any  other  portion  of 
the  body  having  shrunken  or  contracted  on  account  of  the  preservative 
liquid." 
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THE  GRASSERIE  OF  THE  SILK- WORM. 

By  Philip  Walker. 

The  prevalence  of  grasserie  in  the  United  S!:ates  during  1890,  as  stated 
in  my  last  annual  report,  points  to  the  necessity  of  further  study  of  the 
disease  and  a  search  for  some  means  for  its  prevention  or  cure : 

When  the  sixth  edition  of  Dr.  Riley's  Manual  on  Silk  Culture,  issued 
by  the  Department,  was  prepared,  the  rarity  of  the  malady  led  him 
to  refer  to  its  slight  importance  and  the  little  attention  heretofore 
given  it  by  scientists.  In  Europe  the  few  worms  which  are  attacked 
by  grasserie  are  hailed  with  delight  by  the  raisers,  who  say,  '■^Pas  degras, 
pas  de  cocons^^  (no  grasserie,  no  cocoons).  This  sentiment  is  due  to  the 
fact  that  grasserie  is  seldom  accompanied  by  other  diseases,  and  in 
itself  is  rarely  disastrous.    The  only  precaution  taken  with  such  rare 
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Fig.  34.— Polyhedral  eraunles  of  the  grasserie. 
(After  BoUe.) 


specimens  as  thus  occur  is  to  remove  them  from  the  rearing  tables  for 
fear  that  they  will  soil  the  other  worms  or  their  cocoons.  The  literature 
of  the  subject  is  therefore  small.    Pasteur's  only  reference  to  the  malady 
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occurs  in  his  including  grasserie  among  tlie  four  t^'pical  diseases  of 
silk- worms,*  and  the  remark  made  later  on  the  same  page:  "  Once  ouly 
have  1  seen  the  grasserie  destroy  a  brood."  Still  it  must  be  remembered 
that  Pasteur  knew  nothing  of  silk-worms  prior  to  his  studies  on  the 
pebriue,  and  that  his  observations  of  silk-raising  generally  had  not  been 
extensive.  The  disease  is  known  to  our  silk-raisers  under  the  name 
of  jaundice,  but  except  as  applied  to  the  yellow  races  this  is  a  mis- 
nomer, as  the  white  and  grean  varieties  turn  milky,  not  yellow,  when 
attacked  with  the  malady.  It  is  to  the  yellow  races  that  I  shall  here- 
after refer  unless  otherwise  stated. 

'f  The  disease  makes  its  appearance  when  the  worms  are  about  to  molt 
and  is  most  severe  when  it  occurs  during  the  fifth  age,  just  at  the  spin- 
ning time.  The  first  signs  of  the  trouble  are  small  pale  yellow  spots 
which  appear  around  the  stigmata.  These  spots  gradually  expand, 
others  appearing  on  the  elevated  portions  of  the  rings,  until  they  cover 
the  whole  body ;  at  the  same  time  their  yellow  color  becomes  deeper. 
Simultaneously  with  this  discoloration,  the  anterior  rings  (often  mis- 
taken on  account  of  their  shape  for  the  head  of  the  larvae  by  persons 
unacquainted  with  its  anatomy)  begin  to  swell,  this  being  soon  followed 
by  the  distension  of  the  other  rings  to  such  an  extent  that  the  interan- 
nular  spaces  appear  like  strangulations.  The  stretched  skin  becomes 
bright  and  tender,  and  finally,  unable  longer  to  resist  the  strain,  it 
bursts,  at  first  at  the  joints  of  the  rings  and  later  in  other  places,  per- 
mitting the  discharge  of  a  troubled  dirty  liquid  which  soils  the  food 
of  neighboring  worms.  The  body  afterwards  putrefies  and  turns  black, 
more  slowly  than  in  flaccidity  and  all  over  at  once,  not  beginning  near 
the  anterior  pair  of  prolegs,  as  is  the  case  with  the  latter  disorder."! 

When  the  worm  is  cut  open  in  the  early  staf^es  of  the  disease,  that  is  to  say,  when 
the  first  little  yellow  spots  are  discovered  about  the  stigmata,  no  chanjjes  in  the 
internal  organs  cau  be  seen  with  the  naked  eyes,  ouly  the  blood  appears  turbid  and 
milky.  Henceforth  the  worm  refuses  food  and  crawls  about  uneasily.  In  12  hours 
or  even  in  less  time  its  whole  body  has  become  yellow,  and  the  feeble  skin  allows  the 
now  quite  opaque  blood  to  ooze  out.  The  stomach  is  sometimes  full  of  leaves  of  a 
bluish  green  color,  and  sometimes  contains  a  more  or  less  transparent  liquid,  which 
either  wholly  or  partially  fills  its  cavity.  In  the  latter  case  vomiting  often  occurs. 
In  the  caecum  or  the  rectum,  or  in  both,  a  large  brownish  mass  is  found,  which  is 
formed  of  minute  particles  of  leaf. 

When  the  disease  is  far  advanced  a  careful  observer  will  often  fiudon  the  peritracheal 
membranes  of  the  larger  tracheje,  on  the  epithelium  of  the  silk-bearing  glauds,  on 
the  muscles,  and  even  on  the  nerves,  whitish  spots  which  interrupt  the  transparency 
of  the  organ,  and  which  in  appearance  are  similar  to  the  whitish  spots  of  the  silk- 
bearing  glands  of  highly  corpusculous  worms.     »     »     « 

If  at  the  beginning  of  the  disease  the  blood  of  the  worm  is  examined  with  a  micro- 
scope, it  is  found  that  the  turbidness  is  caused  by  very  minute  polyhedral  granules 
floating  in  the  plasma  or  inclosed  in  the  blood  globules  (Fig.  1,  a).  These  granules 
are  also  constantly  found  in  the  cells  of  the  adipose  tissue,  where  they  gradually  in- 
crease in  number  as  the  disease  progresses,  until  the  cells  are  filled  with  them  to 

*Studes  8ur  la  Maladie  des  Vers  a  sole,  vol,  i,  p.  225. 

t  "The  Mulberry  Silk  Worm,"  Bulletin  9,  Division  of  Entomology,  plate  i,  fig.  E., 
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repletion.  The  increase  of  the  granules  takes  place  likewise  in  the  blood,  which  in 
the  last  stage  of  the  disease  contains  an  infinite  number  of  them  both  in  the  plasma 
and  iu  the  greater  part  of  the  globules. 

Other  tissues  are  often  invaded  by  these  granules,  and  also  some  cells  of  the  peri- 
tracheal tissue,  together  with  portions  of  the  epithelium  of  the  silk-bearing  glands  ; 
the  partial  accumulation  of  these  granules  and  their  powerful  refraction  of  light  are 
the  cause  of  the  Mhitish  specks  that  are  seen  with  the  naked  eye  on  the  aforesaid 
tissues,  as  has  already  been  remarked.  When  the  disease  is  far  advanced  *  •  » 
the  granules  are  sometimes  deposited  under  the  neurilemma  and  under  the  sarco- 
lemma,  and  under  those  very  parts  of  the  nerves  and  muscles  where  the  capillary 
terminations  of  the  trachea;  are  found.  The  membranes  of  the  genital  organs  and 
the  outer  coating  of  the  stomach  are  also  invaded  by  them.  In  this  stage  the  inter- 
cellular substance  of  the  various  tissues  seems  to  lose  its  connective  power,  or  to  be 
dissolved,  since  entire  cells  of  the  adipose  tissue,  of  the  derma,  and  the  tracheal 
epithelium  are  then  found  floating  iu  the  blood.  The  tilling  up  with  granules  con- 
tributes in  part  to  the  loosening  of  the  cells,  which  soon  become  lacerated  and  dis- 
charge their  contents  into  the  blood;  thus  we  find  in  the  blood  fat  globules  (see 
Fig.  1,  e),  crystals  of  urate  of  ammonium,  fragments  of  cells,  and  masses  of  proto- 
plasm. 

When  the  disease  has  advanced  thus  far  the  mortification  of  parts  of  the  tracheae 
and  the  adipose  tissue  begins;  this  maybe  recognized  by  the  dark  spots,  similar  to 
those  found  in  a  worm  affected  with  the  disease  known  as  flaccidity. 

The  alterations  of  the  auhistous  coat  of  the  stomach  are  deserving  of  special  atten- 
tion ;  this  coat,  iu  a  worm  affected  with  the  grasserie,  is  very  much  thickened,  and 
is  composed,  as  it  is  in  a  flaccid  worm,  of  many  superposed  strata.  If  the  stomach 
is  partly  or  entirely  empty  of  leaves  the  anhistous  mass  occupies  a  part  or  the  whole 
of  the  cavity,  forming  a  coagulum  containing  a  strongly  alkaline  liquid,  in  which 
micrococci  are  frequently  found,  and  sometimes  also  other  bacteria,  although  there 
18  no  reason  for  suspecting  a  complication  with  flaccidity.     »     *     * 

The  anhistous  coat  continues  in  the  ca?cum  and  in  the  rectum,  where  it  incloses  the 
minute  particles  of  dark  brown  leaf,  in  the  shape  of  large  hard  masses,  of  which  the 
worm  sometimes  succeeds  in  ridding  itself,  and  then  these  masses,  being  inclosed  by 
the  anhistous  coat,  remain  attached  to  the  anus.  It  is  not  uuusnal  to  see  worms 
dragging  after  them  three  or  four  and  even  more  fiecal  masses  attached  to  each  other 
in  the  form  of  a  chain.  Both  iu  the  liquid  contents  of  the  stomach  and  in  the  excre- 
ment large  prismatic  crystals  of  ammonium  magnesium  phosphate  are  found,  to- 
gether with  crystalline  concretions  of  leucine. 

According  as  the  disease  attacks  the  worm  at  a  more  or  less  advanced  stage  of  its 
existence,  the  renal  vessels  are  more  or  less  cretaceous,  yet  the  opacity  or  the  en- 
gorgement with  crystals  of  these  vessels  does  not  form  a  pathological  symptom  of  the 
grasseri?   but  constitutes  a  normal  physiological  phenomenon. 

Interesting  is  the  observation  that  the  yellow  spots  on  the  skin  of  a  diseased  worm 
are  caused  by  numerous  needle-shaped  crystals,  of  a  very  deep  yellow  color,  which  are 
found  in  conglomerated  masses  under  the  epidermis.  These  crystals  are  similar  to 
those  tbund  in  the  renal  vessels  of  worms  inclosed  in  their  cocoons,  or  which  have 
been  for  a  short  time  in  the  chrysalis  state,  and  hence  are  to  be  considered  as  produced 
by  respiration. 

In  cases  ot  very  intense  grasserie  chrysalides  affected  by  the  disease  are  constantly 
found,  Whether  the  grasserie  attacks  the  worm  near  its  fifth  molt,  and  continues 
after  the  molt  is  ended,  or  whether  the  chrysalis  itself  is  attacked  by  it,  the  latter 
never  develops  into  a  moth.  A  chrysalis  in  the  earlier  stages  of  the  grasserie  pre- 
sents no  external  symptoms  by  which  the  diseased  condition  can  be  recognized. 
Soon,  however,  it  loses  its  natural  rigidity  and  becomes  flabby;  the  internal  organs 
are  gradually  converted  into  a  brown  liquid,  which  gushes  out  when  the  slightest 
lesion  takes  place.  This  is  the  reason  whv  cocoons  coming  from  broods  of  worms 
3329— N^o.  11 2 
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among  which  the  grasserie  prevails  in  a  severe  form  are  contaminated  internally,  and 
their  silk  being  impaired,  are  of  less  value. 

The  internal  alterations  of  a  chrysalis  affected  with  the  grasserie  are  in  all  re- 
spects identical  with  those  found  in  the  worm,  and  are  j)rincipally  in  the  blood,  the 
tracheaj,  and  the  adipose  tissue,  which  contain  the  characteristic  polyhedral  gran- 
ules. It  is  a  noteworthy  fact  that  in  some  chrysalides  that  have  died  of  the  grasserie, 
and  whose  organs  are  in  a  state  of  complete  dissolution,  the  usual  organisms  of 
putrefaction,  i.  e.,  micrococci  and  other  bacteria,  can  not  be  found. 

It  is  known  that  before  setting  apart  a  lot  of  cocoons  for  the  preparation  of  seed 
among  the  precautions  to  be  taken  is  that  of  examining  the  chrysalis  in  the  cocoon. 
If  dead  chrysalides  are  found,  it  will  be  highly  important  to  determine  the  cause  of 
death.  If  death  has  resulted  from  mechanical  lesions,  which  is  rarely  the  case,  the 
chrysalis  will  not  be  dissolved,  but  will  be  dried  up,  preserving  here  and  there  the 
original  color  of  its  external  covering. 

The  case  is  different  if  the  chrysalis  has  died  of  flaccidity  or  of  the  grasserie,  be- 
cause in  both  cases  the  intei-nal  organs  i^ass  into  a  slate  of  complete  dissolution,  and 
the  body  becomes  black.  In  these  conditions  the  disease  cannot  always  be  discov- 
ered with  the  naked  eye,  and  recourse  should  be  had  to  the  microscope.  Chrysalides 
that  have  died  of  the  grasserie  will  contain  the  characteristic  polyhedral  granules, 
while  those  that  have  died  of  flaccidity  will  show  the  presence  of  the  usual  organisms 
of  putrefaction,  viz,  micrococci  and  other  bacteria. 

An  examination  of  the  symptoms  of  the  grasserie  shows  that  the  principal  one  is 
the  spontaneous  formation  and  multiplication  of  the  polyhedral  granules,  which  suc- 
cessively invade  all  the  tissues  in  a  manner  almost  analogous  to  that  of  the  corpus- 
cles of  the  p6brine.  We  are  not  j^et,  however,  in  a  position  to  decide  whether  these 
granules  are  to  be  considered  as  an  effect  or  as  the  cause  of  the  disease.* 

The  polyhedral  grauules  of  the  grasserie  were  noticed  first  by  Cor- 
nalia,f  who,  however,  did  not  discover  their  true  form,  which  Yers- 
son|  determined  to  be  crystalline,  usually  hexagonal,  with  very  obtuse 
angles.  Bolle,  while  assistant  to  Haberlandt,  studied  their  chemical 
characteristics  and  the  latter  announced  that  they  were  crystals  of 
acid  urate  of  ammonium,^  but  Bolle  himself  in  a  later  article,||  says  that 
he  had  been  in  error  in  his  first  analysis,  and  that  the  urate  found  had 
probably  come  from  ''the  derma  of  the  worm  and  the  adipose  tissue  of 
the  chrysalis,"  which  existed  as  impurities  in  the  deposit  at  first  sup- 
posed to  be  entirely  composed  of  granules.  The  polyhedral  granules 
differ  in  appearance  from  the  urate  crystals  found  in  the  organs  of  the 
worm  and  in  the  fluid  excreted  by  the  moth  ujjon  its  exit  from  the 
cocoon  only  in  their  size,  the  former  being  about  4/^  in  diameter  while 
the  latter  range  from  0.5p.  to  2/z.  Certain  reactions  upon  these  charac- 
teristic granules  of  grasserie  indicate  an  albuminoid  nature,  but  the 
fact  that  tbey  have  been  retained  for  a  year  under  water  without 
changing  form  refutes  this  supposition. 

Forbes^  speaks  of  the  granules  as  "evidently  the  mulberry  cells  and 

*  Bolle,  Jnnuario  dell'  i.  r.  Istituto  Bacologico  Sperimentah  di  Gorizia,  1873,  pp.  106- 
114. 

i  Monagrajia  del  Bomhicedel  Gelso.     1856,  pp.  348-351. 

tDel  Filugello  et  del  suo  allevamento,  p.  141. 

^Haberlandt,  Sericoltura Auatriaca,   Anno.  IV,  No.  7,     (April  1,  1872.) 

|l  Oj).  cit. 

*  Bulletin  on  the  "Contagious  Diseases  of  Insects,"  p.  279= 
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granules  of  Viallaues,  as  described  in  his  admirable  memoir  on  the 
histolysis  of  insects."*  He,  however,  does  not  discuss  their  nature, 
simply  speaking  of  them  as  the  ever  present  and  unmistakable  symptom 
of  the  disease  either  in  the  silkworm  or  other  larv;iB  upon  which  he  had 
experimented.!  Professor  Forbes,  however,  shows  no  evidence  of  hav- 
ing seen  the  several  Italian  articles  of  which  I  have  spoken,  but  devotes 
his  attention  to  the  bacterial  causes  of  the  disease,  causes  which  theEuro- 
pean  investigators  have  either  overlooked  or  ignored.  Bolle  regretted, 
in  the  comprehensive  article  from  which  I  have  quoted,  that  the  inac- 
curate nature  of  microchemical  research  prevented  his  advancing  any 
well  supported  theory  on  the  exact  nature  of  these  globules,  though  he 
intended  pushing  his  studies  further.  I  can  not  find  that  he  published 
any  later  article  thereon.  The  tests  which  he  used  in  endeavoring  to 
determine  their  chemical  composition  are  such  as  would  be  used  at  this 
day,  so  that  we  need  hardly  look  to  any  newly  discovered  chemical 
processes  to  aid  us  in  new  researches. 

For  the  cause  of  grasserie  as  many  theories  have  been  advanced  as 
there  are  writers  on  the  subject.  Among  those  apparently  the  more 
reasonable  are  that  it  may  be  caused  by  a  disturbed  digestion  (Lomeni) ; 
by  "  close,  damp  heat,  accompanied  by  electrical  tension,  or  by  a  sud- 
den change  in  the  pressure  of  the  atmosphere"  (Maestri)  j  by  "damp 
air  and  lack  of  ventilation,  light,  and  cleanliness  "  (Corualia) ;  or  by 
the  manner  of  preserving  the  eggs  or  the  Influence  of  some  hereditary 
predisposition  (Haberlandt).  Pasqualis  calls  attention  to  the  fact 
that  had  come  to  his  notice  that  near  Venice,  where  the  trees  are 
annually  pruned,  grasserie  is  much  more  common  than  around  Trent, 
where  the  food  is  picked  from  old  wood.  He  therefore  ascribes  the 
trouble  to  the  feeding  of  too  tender  leaves.  It  will  be  recalled  that 
my  report  for  1889  mentioned  the  fact  that  all  of  our  brood,  fed  on  the 
tender  leaves  of  a  trimmed  osage  orange  hedge,  died  of  grasserie,  'while 
the  brood  fed  in  the  same  room,  on  mulberry  leaves  picked  from  old 
wood,  gave  such  remarkable  results  as  135  pounds  of  cocoons  per  ounce 
of  eggs.  The  latter  showed  very  few  cases  of  grasserie.  I  once  asked 
Maillot  his  opinion  of  the  cause  of  the  disease  and  he  attributed  it  to 
too  rich  food,  saying  that  often  a  worm  just  ready  to  spin  would  eat  an 
especially  rich  leaf  and  be  attacked  by  the  disorder.  To  this  phase  of 
the  subject  I  shall  recur  later. 

So  far  as  I  can  venture  an  opinion  on  this  subject  it  seems  to  me 
that  Professor  Forbes  has  come  nearer  to  the  true  cause  of  the  disease, 
which  he  considers  bacterial.  He  states,  however,  in  his  publications 
on  the  subject,  that  he  worked  under  the  disadvantage  of  not  seeing 
the  brood  of  silkworms  that  had  been  attacked  by  the  disease,  but 
began  his  researches  on  some  dead,  though  fresh,  larvfe  which  had 
been  sent  to  him  by  Professor  Burrill  of  the  Illinois  Industrial  Uni- 

*  Ann.  Sci.Nat.  Zool.,  xiv,  1,  Art.  1,  August,  1882. 
t Notably  the  cabbage  worm  {Pieris  rapce). 
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versity.  Besides  the  usual  polyhedral  granules  of  the  disease  Forbes 
found  several  different  forms  of  bacteria.  Various  cultures  made  by 
him  convinced  him  that  a  spherical  micrococcus,  varying  in  diameter 
from  0.75 /.I  to  1  jn  is  the  characteristic  bacterium  of  the  disease.  He 
found  it  practicable  to  cultivate  this  micrococcus  artificially  in  neutral- 
ized beef  broth  by  infections  from  the  alimentary  canal  and  from  the 
blood.  "Although  the  micrococcus  itself  was  not  demonstrable  in  the 
blood  by  the  microscope,  it  was  obtained  therefrom  by  cultures  in 
which  it  appeared  without  admixture  of  other  forms.  Intestinal  cul- 
tures were,  however,  liable  to  contamination  by  other  bacteria  but 
doubtfully  connected  with  the  disease." 

The  lateness  of  the  season  prevented  Professor  Forbes  from  trying 
infection  experiments  on  silkworms  and  he  was  obliged  to  resort  to  the 
cabbage  worm.  He  sprayed  broods  of  these  with  a  beef  broth  culture 
of  the  spherical  micrococcus  mentioned  above,  and  although  the  results 
were  not  so  definite  as  desired  "yet  they  clearly  indicated  the  trans- 
ference of  the  disease  affecting  the  silkworm  to  healthy  larvie  of  the 
Pieris  rapceJ'^     He  sums  up  as  follows  : 

It  would  have  been  difficult  to  establish,  by  a  study  of  the  bacteria  alone,  any 
marked  difference  between  the  disease  resulting  from  thisexperimentaud  that  native 
to  the  cabbage  worm,  but  the  symptoms  of  the  two  diseases  are  so  unlike  as  to  make 
it  impossible  to  confound  them.  The  general  absence  of  the  peculiar  discoloration  of 
the  common  tlacherie  of  the  cabbage  worm  and  of  the  rapid  post-mortem  deliques- 
cence even  more  characteristic  of  it  leave  no  doubt  as  to  the  actual  diff"erence  between 
this  induced  disease  and  the  spontaneous  aff'ection.  That  the  artificial  disease  was 
identical  with  that  of  the  silkworm,  diifering  only  in  such  a  degree  as  was  to  be  ex- 
pected when  attacking  such  widely  different  larvie,  is  rendered  probable  not  only  by 
all  the  attending  circumstances  but  also  by  the  occurrence  in  the  cabbage  worm  of 
the  myriads  of  mulberry  granules  characteristic  of  the  affection  in  the  silkworm. 
This  fact  is  especially  significant,  since,  in  all  our  numerous  examinations  of  the  native 
iiacherie  of  the  cabbage  worm,  this  condition  of  the  fluids  was  not  once  observed. 

If  we  acknowledge  that  this  single  experiment  is  conclusive  evidence 
of  the  bacterial  origin  of  the  disease  we  have  an  easy  explanation  of 
the  difference  of  opinion  entertained  by  Europeans  as  to  the  cause  of 
the  malady.  The  characteristic  bacteria  might  well  exist  in  the  larva?, 
but  under  conditions  so  healthy  as  to  prevent  their  abnormal  develop- 
ment. The  loss  of  vitality  due  to  improper  preparation  or  care  of  the 
eggs,  to  bad  ventilation  or  a  damp  atmosphere,  to  a  sudden  change 
in  meteorological  conditions,  or  to  impaired  digestion  owing  to  imi)roper 
food,  might  supply  in  a  moment  those  conditions  necessary  to  the  devel- 
opment of  the  organism  and  the  appearance  of  the  disease.  Such 
being  the  facts  Haberlandt,  in  the  absence,  probably,  of  the  needful 
micrococcus,  failed  to  induce  the  grasserie  by  putting  the  worms  into 
a  cold,  damp  cellar.  Worms  raised  from  eggs  laid  by  moths  from  an 
infected  brood  have  died  of  flaccidity,  not  grasserie,  and  attempts  to 
produce  contagion  by  smearing  the  food  with  the  blood  of  infected 
worms  have  given  but  negative  results. 
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But  how,  then,  does  this  bacterial  attack  cause  the  disintegration 
shown  by  the  polyhedral  granules  !    Bolle  says : 

We  suppose  that  the  formation  of  the  polyhedral  granules  is  caused  by  defective 
respiration;  we  are  led  to  this  belief  by  the  accumulation  of  these  granules,  first  in 
the  adipose  tissue  and  then  at  the  capillary  terminations  of  the  trachea?,  both  of  these 
being  parts  of  the  organism  whose  main  function  is  respiration.  Even  if  this  suppo- 
sition of  ours  were  correct,  we  are  still  unacquainted  with  the  prime  causes  of  the 
spontaneous  formation  of  these  granules.  It  may  be  regarded  as  certain  that  hu- 
midity, low  temperature,  and  defective  ventilation  contribute  not  a  little  to  the 
grasserie.  But  we  would  say  that  these  influences  alone  can  not  develop  the  disease, 
although  it  is  probable  that  they  increase  its  intensity  ;  otherwise  we  should  have  no 
explanation  of  the  sporadic  cases  of  grasserie  which  are  of  constant  occurrence  even 
among  those  broods  that  are  most  judiciously  cared  for. 

Per  contra,  I  give  Forbes's  conclusions : 

Assuming  that  the  mortality  was  originally  caused  by  the  intestinal  bacteria,  we 
may  suppose  that  this  infection  was  not  sufficiently  overwhelming  to  destroy  life  by 
direct  action,  as  seems  to  be  the  case  in  flacherit,  but  that  it  nevertheless  had  the 
effect  to  so  disturb  the  balance  of  physiologic  al  functions  as  to  retard  the  develop- 
ment and  preparation  for  pupation  of  some  of  the  organs,  while  the  fatty  bodies, 
being  special  stores  of  material  accumulated  for  use  in  pupation,  and  so  less  promptly 
and  easily  affected  by  causes  attacking  the  general  health  of  the  larva,  went  on  to 
pupation  and  experienced  the^  histolysis  characteristic  of  that  phenomenon.  In 
other  words,  we  may  suppose,  quite  consistently  with  all  the  facts,  that  a  relatively 
slight  bacterial  attack  took  uneveneffect  on  the  various  parts  of  the  animal  and  not 
immediately  destructive  effects  on  any;  that  it  retarded  the  preparations  for  pupa- 
tion of  the  great  vital  organs,  but  that  the  fatty  bodies,  as  if  unaware  of  this  fact, 
continued  their  course  of  maturation  and  histolysis,  reaching  a  condition  of  pupal 
disorganization  before  pupation  had  actually  occurred  (p.  280). 


OBSERVATIONS    ON    INJURIOUS    AND    OTHER    INSECTS    OF 
ARKANSAS  AND  TEXAS. 

By  F.  M.  Webster. 

Acting  under  Dr.  Riley's  instructions,  I  left  home  on  February  2,  and 
stopping  a  couple  of  days  in  southern  Indiana  to  make  some  observa- 
tions on  strawberry  insects,  more  especially  Haltica  ignita,  reached 
Memphis,  Tennessee,  on  the  5th  instant.  The  object  in  visiting  this 
locality  and  eastern  Arkansas  was  to  secure  some  data  with  respect  to 
the  early  stages  of  the  several  species  of  B  ufifalo  Gnats.  No  difficulty 
was  experienced  in  finding  the  exact  locality,  a  short  distance  to  the 
southeast  of  Memphis,  where  Dr.  Lugger  studied  Simulium  in  1886,  but 
the  stream  was  so  swoUeu  by  recent  rains  that  wadiag  was  rendered 
impossible,  and  as  no  boat  was  obtainable  a  critical  examination  was 
rendered  impracticable. 

At  Madison,  Arkansas,  where  I  had  studied  the  habits  of  various  spe- 
cies of  Simulium  during  1887  and  1888,  very  many  larvte  were  found  in 
the  swiftest  flowing  portions  of  the  St.  Francis  River,  being  attached  as 
usual  to  young  willows  and  cottonwoods  growing  in  the  stream.     Some 
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of  these  larvte  were  very  young,  or  at  least  exceedingly  minute,  while 
others  appeared  to  be  fully  half  grown.  No  adults  or  pupie  were  to  be 
found. 

Here,  on  February  10,  Phloeotribus  Iminaris  was  observed  burrowing 
under  the  bark  of  a  peach  tree  which  had  died  the  previous  autumn. 
Some  of  the  adults  were  only  recently  emerged  from  the  pupal  stage, 
as  was  indicated  by  their  lighter  color,  and  larvae  of  this  or  an  allied 
species  were  abundant  under  the  bark  of  the  same  tree. 

From  Madison  I  proceeded  to  Franklin  County,  to  visit  Mr.  W.  J. 
Alexander,  postmaster  of  Vinelaud,  whose  vineyard  has  for  several 
years  been  ravaged  by  the  Grape  Curculio,  Craponms  inceqiiaUs  Say. 
The  locality  is  somewhat  isolated,  being  situated  on  the  top  of  one  of 
the  Ozark  Mountains  about  25  miles  north  of  the  Little  Eock  and  Fort 
Smith  Railway.  The  soil  on  these  mountain  tops  is  very  fertile  and 
appears  to  be  particularly  adapted  to  fruit  growing,  especially  grapes, 
wild  varieties  of  which  grow  thickly  and  luxuriantly  all  over  the 
mountain  tops  and  sides  where  there  is  sufficient  soil  to  support  them. 
The  fruit  of  these  wild  grapes  is  large,  luscious,  and  produces  a  wine 
of  excellent  quality.  To  grape  culture,  however,  the  depredations  of 
the  Grape  Curculio  proves  a  serious  drawback,  the  pest  apparently  being 
more  widespread  audits  ravages  more  pronounced  here  than  elsewhere 
in  the  country,  though  it  does  not,  so  far  as  I  could  learn,  occur  in  de- 
structive numbers  south  of  the  Arkansas  River  or  even  in  the  vicinity 
of  Fort  Smith.  For  my  knowledge  of  the  distribution,  however,  I  am 
indebted  to  the  people  of  this  section  of  the  State,  and  the  injury  to 
wild  grapes  in  the  forest  may  be  much  greater  than  has  been  observed. 
The  damage  to  cultivated  grapes  began  to  be  observable  as  long  ago 
at  least  as  in  1880,  and  since  that  time  has  steadily  increased  until  it 
has  become  almost  impossible  to  secure  a  crop  of  fruit  without  bagging 
the  clusters  with  small  paper  sacks. 

In  Mr.  Alexander's  vineyard,  the  only  one  which  I  was  able  to  ex- 
amine,  the  attack  commences  about  June  1,  a  wet  June  being  supposed 
to  favor  the  development  of  the  pest,  which  continues  to  work  destruc- 
tion until  the  fruit  has  ripened,  the  earliest  attack  being  noticed  along 
the  outer  margin  nearest  the  woods.  As  the  insect  is  known  to  hiber*'- 
nate  in  the  adult  stage,  it  seemed  possible  that  burning  over  the  ground 
during  winter  or  early  spring  might  result  in  the  destruction  of  a  large 
number  thus  passing  the  winter  months  among  the  leaves  and  rubbish 
about  the  wild  vines.  The  greater  portion  of  two  days,  February  17  and 
18,  was  spent  in  sifting  the  dead  leaves  and  surface  soil,  under  wild 
vines  in  the  woods,  and  also  about  cultivated  vines,  in  the  vineyard. 
About  the  former  were  invariably  found  considerable  numbers  of  Cer^ 
copeus  chrysorhoeeus,  but  none  of  these  were  found  in  sittings  from  the 
vineyard,  and  nowhere  did  I  find  the  Grape  Curculio.  Under  date  of 
April  14,  nearly  two  months  after  my  visit,  Mr.  Alexander  wrote  me  as 
follows : 
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Some  weeks  after  your  depasture  I  gathered  some  leaves  and  loose  earth  in  my 
vineyard,  just  as  I  saw  you  do.  This  I  sifted,  puttiug  the  siftiugs  iu  the  bright  sun- 
shine, aud  sat  watching  for  about  half  an  hour,  when  I  saw  a  movement  among  the 
siftings  which  looked  suspicious,  and  securing  the  bug  making  it  found  it  to  be  the 
pest  we  were  after.     Soon  after  I  caught  a  second. 

From  Mr.  Alexander's  observations  and  my  own,  it  seems  that  but 
little  aid  can  be  looked  for  in  the  direction  of  burning  over  the  forests, 
and  that  little  only  following  late  burning  iu  spring.  If,  as  I  believe 
to  be  the  fact,  the  Grape  Curculio  passes  the  winter  closely  ensconced 
in  the  ground  about  the  bases  of  the  grape  vines  or  under  the  loose  flat 
stones  with  which  the  surface  of  these  mountains  is  thickly  strewn, 
destruction  by  the  agency  of  iire  will  prove  of  little  value,  aud  we  must 
look  to  other  means,  such  as  are  applicable  to  the  vines,  both  in  the 
vineyard  and  to,  at  least,  those  wild  vines  in  close  proximity  thereto. 
The  nature  of  these  means,  as  well  as  their  eifect,  can  only  be  deter- 
mined by  careful  investigation  and  experimentation. 

While  riding  over  the  mountains,  on  my  way  to  Vineland,  an  insect 
flew  by  my  ear,  and,  though  not  able  to  see  or  capture  it,  the  note  it 
produced  was  unmistakable,  and,  although  I  had  not  heard  it  for  nearly 
three  years,  the  evidence  was  conclusive  that  Simulia  of  some  sort  were 
abroad  in  this  region.  On  the  morning  prior  to  my  leaving  the  locality, 
cattle,  more  especially  young  animals,  appeared  very  restive  and  un- 
easy. On  examination  buflalo  gnats  were  found  attacking  them  in  con- 
siderable numbers.  Climbing  down  the  mountain  side  and  following 
a  small  stream  to  its  junction  with  a  larger  one,  and  where  the  water 
was  dashing  over  its  rocky  bed,  an  abundance  of  larvae  were  found 
attached  to  the  rocks  in  the  midst  of  the  stream.  The  gnat  season  was 
evidently  only  just  beginning,  as  very  few  pupae  were  to  be  found, 
though  they  were  found  in  this  same  locality  a  tew  weeks  later  by  a 
young  man  in  the  family  of  Mr.  Alexander.  While  never  becoming 
sufficiently  numerous  to  kill  stock,  probably  on  account  of  the  small 
size  of  the  stream,  there  are  often  enough  of  the  gnats  produced  to 
cause  much  annoyance,  especially  to  young  cattle.  If  common  testi- 
mony is  to  be  trusted,  the  Ox  Warble  Fly,  Rypoderma  hovis,  is  much 
more  injurious  to  cattle,  as  is  also  the  Screw  Worm,  the  larvae  of  Lucilia 
macellaria. 

Information  obtained  at  Paris,  Texas,  was  to  the  effect  that  wheat 
was  in  the  best  of  condition,  and  free  from  all  insect  attack.  While 
sweeping  over  the  experimental  plats  of  wheat  belonging  to  the  Agri- 
cultural Experiment  Station,  at  College  Station,  Texas,  I  was  sur- 
prised to  observe  Meromyza  americana,  and  found  all  of  the  earlier 
stages,  except  the  eggs, -in  considerable  abundance ;  so  much  so,  in  fact, 
that  in  future  a  report  of  serious  injury  to  wheat  through  the  supposed 
attack  of  Hessian  Fly,  but  really  due  to  the  Meromyza.,  will  not  be  in 
the  least  surprising. 

A  species  of  Thrips,  and  also  a  Phlceothrips,  were  especially  abundant 
in  young  growing  wheat.     The  larvae  of  Leucania  pseudargyria  were 
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al§o  swept  from  the  same  plats.  Calandra  oryzcc  also  appeared  in  these 
sweepings,  showing  that  this  pest,  so  abundant  and  destructive  to 
stored  grain  all  over  the  South,  is  to  .be  found  abroad  in  the  fields  very 
early  in  the  season.  A  field  of  turnips  (ruta-bagas)  which  had  been  left 
out  over  winter  were  thickly  populated  with  Aphis  brassicce,  indicating 
something  as  to  what  the  cabbage  crop  has  to  overcome  in  that  sec- 
tion. During  my  short  stay  at  College  Station  I  reared  two  para- 
sites from  this  Aphis,  viz,  Allotria  hrassiea\  and  Diaeretus  n.  sp.,  both 
in  great  abundance.  A  few  days  later,  in  Burnet  County,  the  Eed- 
shouldered  Sinoxylon,  Sinoxylon  basilare,  was  observed  in  great  abun- 
dance burrowing  into  Mesquite,  and  therefore  may  be  looked  upon  as 
one  of  the  future  orchard  pests  of  the  State. 

Among  the  insects  swept  from  growing  wheat  at  College  Station, 
there  appeared,  singularly  enough,  a  single  female  Buffalo  Gnat. 
While  this  individual  might  have  originated  in  either  Navasota  Eiver, 
to  the  east,  or  in  the  Brazos,  to  the  west,  it  seemed  that,  as  the  latter 
stream  was  the  nearest,  there  was  a  greater  probability  of  finding  the 
earlier  stages  there.  A  day  was  spent  in  examination  of  this  stream, 
about  7  miles  from  where  the  adult  was  taken,  and,  as  a  result,  the 
driftwood  and  brush  in  the  swifter  flowing  portions  of  the  stream  were 
found  to  harbor  numbers  of  larvte,  with,  at  this  time,  a  few  pupae. 
These  larvte  closely  resembled  those  found  in  streams  in  the  neighbor- 
hood of  the  Mississippi  River,  but  1  could  not  learn  from  people  resid- 
ing in  the  vicinity  that  any  serious  effect  on  stock  had  been  noticed. 

A  later  and  extended  examination  of  the  river  Pedernalis,  in  Blanco 
County,  and  other  tributaries  of  the  Colorado  Eiver  in  Llano  and 
Burnet  Counties,  as  well  as  the  Colorado  itself,  revealed  the  fact  that  all 
of  these  streams  were  populated  with  great  numbers  of  Simulium  larvae, 
very  much  resembling  those  observed  in  the  Ozark  Mountains  of  Ar- 
kansas. Here,  as  in  Arkansas,  the  pupaj  were  in  the  minority,  though 
much  more  numerous  than  farther  north. 

In  Devil's  Eiver,  a  small  tributary  of  the  Eio  Grande  in  southwest- 
ern Texas,  what  seemed  very  similar  larvae  were  found  in  great  abun- 
dance. There  will  most  likely  be  two  species  found  here,  neither  of 
which  is  like  those  described  from  the  Mississippi  Valley.  The  Pecos 
Eiver,  in  the  western  part  of  the  State,  I  did  not  examine,  but  from 
what  could  be  learned  of  its  nature  from  ranchmen  and  others,  it  will 
most  likely  prove  to  be  equally  well  stocked.  Along  Devil's  J^iver,  on 
March  22,  adult  Simulia  were  abroad  in  considerable  numbers,  some 
of  them  being  infested  by  a  small,  red,  water  mite,  apparently  belong- 
ing to  the  genus  Biplodontus. 

"  The  eternal  fitness  of  things"  is  most  aptly  illustrated  in  these  rocky 
streams  of  western  Texas.  If  the  Mississippi  Eiver  were  to  empty  its 
overflow  into  the  upper  portions  of  these  streams  for  a  few  years,  dur- 
ing early  spring,  we  should  most  assuredly  see  all  stock  driven  out  of 
the  country  by  Buffalo  Gnats.     Even  if  the  volume  of  water  were  con- 
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siderably  increased  for  any  extended  period  during  February  and 
March,  the  result  would  certainly  prove  fatal  to  great  numbers  of  stock 
on  adjacent  ranches.  At  the  very  season  when  the  gnats  are  the  most 
abundant,  the  so-called  Heel  Fly,  Hypodenna  Uneata,  drives  the  stock 
from  the  mountain  sides  and  caiious  to  the  streams,  if  any  such  are 
near,  for  protection ;  and,  while  under  existing  conditions  they  only 
encounter  a  few  gnats,  a  greater  number  caused  by  other  conditions 
would  result  in  their  destruction.  Even  now  the  attacks  of  these  Sim- 
ulia  must  cause  stock  no  little  annoyance,  but  there  are  few  if  any 
cases  of  fatal  results,  and  whatever  tendency  gnats  may  have  to  "ruu"^ 
stock  is  placed  to  the  credit  of  Heel  Flies. 


AN  ENCYRTID  WITH  SIX-BRANCHED  ANTENNA. 

By  William  II.  Ashmead. 

Species  in  the  group  Encyrtinie  with  branched  antenuiij,  until  quite 
recently,  were  considered  anomalous  and  unique,  the  first  to  be  discov- 
ered in  this  country  being  my  Tetracnemusfloridanus,  described  as  early 
as  1885.*     Since  then,  however,  Mr.  Howard  has  added  one  new  genus 


Fig.  35. — Hexacladia  smithii,  male,  with  female   antenna  above — greatly  enlarged  (original.) 

and  species — Tanaostif/ma  coursetke,  from  Mexico,  and  he  now  informs 
me  he  has  several  new  species,  representing  types  of  new  genera,  in 
the  Department  collection,  which  he  proposes  to  describe  shortly  in  a 
synopsis. 

*  Proc.  Ent.  Sec.  Acad.  N.  Sc.  Phil.,  1885,  p.  sviii. 
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Ou  learning  from  me  that  I  bad  in  my  collection  a  remarkable  form 
from  South  America,  he  requested  me  to  draw  up  a  diagnosis  of  it,  so 
he  could  incorporate  it  in  his  tables,  and  which  I  have  accordingly  done. 
This  Encyrtid,  fortunately  in  both  sexes,  was  discovered  in  a  collection 
of  South  American  Chalcididoe  placed  in  my  hands  to  work  up  nearly 
two  years  ago  by  that  indefatigable  collector,  Herbert  H.  Smith,  and 
is  only  one  of  several  varieties  in  the  collection. 

JSTot  alone  the  six-branched  antenn;i3  in  the  male,  but  the  fact  that  the 
antenuie  in  both  sexes  are  inserted  on  the  middle  of  the  face  make  it 
a  unique  in  the  group,  as  all  other  described  species,  so  far  as  I  know, 
have  the  antenna?  inserted  close  to  the  mouth.  The  abnormally  length- 
ened first  funiclar  joint  in  the  female  is  also  a  remarkable  character. 

The  characters  separating  this  genus  from  other  genera  of  the  Encyr- 
tinfe  may  be  derived  from  the  following  diagnosis : 

Hexacladia  gen.  nov. 

Head  very  broadly  transverse,  including  the  eyes,  much  wider  tlian  the  thorax,  the 
face  full  convex,  the  space  between  the  eyes  and  the  mandibles  longer  than  the 
length  of  the  eye.  Eye  broadly  oval,  bare.  Ocelli  three,  rather  close  together  and 
subtriangularly  arranged.  Labrum  very  small,  transverse,  twice  as  wide  as  long. 
Mandibles  very  small,  oblong,  truncate  at  tips,  bidentate.  Maxillary  palpi  rather 
long,  five-jointed ;  labiales  short,  three-jointed.  Autennse  in  both  sexes  eleven-jointed, 
inserted  on  the  middle  of  the  face,  the  scape  long,  cylindrical,  piojected  far  above  the 
vertex ;  in  the  male  (Fig.  Sf))  the  six  funicle  joints  each  furnished  with  a  loug  hairy 
ramus,  the  basal  one  being  the  longest,  the  others  gradually  diminishiugiu  length  to 
the  last;  the  first  funicle  joint  is  very  short,  the  following  all  long,  at  least  thrice 
longer  than  the  first ;  club  long,  fusiform,  three-jointed.  lu  the  female  the  flagel- 
lum  is  subclavate,  the  first  funicle  joint  being  remarkably  loug,  almost  as  long  as  the 
five  following  joints  together;  the  last  five  fuuicles  are  short  and  very  gradually 
increase  in  length  and  width  to  the  club,  the  latter  composed  of  three  joints.  The 
thorax  in  the  male  -is  strongly  developed,  highly  convex,  resembling  somewhat  an 
Eucharid;  in  the  female  less  strongly  developed.  Mesonotum  transverse,  smooth, 
polished,  without  trace  of  furrows.  Scutellum  longer  than  wide,  rounded  behind 
and  highly  convex.  Axillie  transverse,  convex.  Metathorax  short,  smooth,  the 
spiracles  very  large,  rounded.  Middle  legs  slightly  the  longest,  their  tibite  loug, 
slender,  cylindric,  about  one-third  longer  than  the  tarsi,  the  spur  more  than  half  the 
length  of  the  basal  tarsal  joint,  the  tarsi  stouter  than  the  i)osterior  tarsi,  the  joints 
after  the  first  very  short.  The  posterior  femora  and  tibiaj  are  slightly  dilated,  the 
tarsi  slender,  cylindrical,  and  almost  as  long  as  the  tibite. 

Abdomen,  in  both  sexes,  is  small  in  proportion  to  the  thorax ;  in  the  male  it  is  long, 
oval,  composed  of  seven  segments,  the  first  much  the  longest,  the  others  short,  all  of 
about  an  equal  length  ;  in  the  female  it  is  subcompressed,  composed  of  six  segments, 
the  hypopygium  being  plowshare  shaped,  the  ovipositor  slightly  esserted  ;  as  in  the 
male,  the  first  segment  is  the  longest. 

Wings  banded ;  the  submarginal  attains  to  the  middle  of  the  wing  before  jointing 
the  costa,  the  costal  cell  being  somewhat  wide ;  the  marginal  vein  is  thickened  and 
a  little  longer  than  the  stigmal ;  the  stigmal  clavate  curved  upwards ;  the  postmar- 
ginal  is  longer  in  the  male  than  in  the  female. 
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Hexacladia  smithii  sp.  no  v. 

Male :  Length  1.8  millimeters ;  wing  expanse  4  millimeters.  Head  brownish- yellow, 
smooth,  polished,  the  vertex  fuscous;  face  very  convex,  with  a  few  scattered,  shallow 
punctures.  Eyes  broadly  oval,  brown.  AnteuniB  black,  the  scape  pale  rufous,  with 
a  dusky  streak  above,  the  six  fuuiclar  joints  each  furnished  with  a  long  hairy  branch. 
Thorax  black,  impunctured,  highly  polished;  collar  brownish-yellow;  scutellum 
shining,  but  microscopically  shagreened.  Anterior  legs,  including  coxje,  browuish- 
yellow  ;  middle  and  posterior  legs  black ;  in  the  middle  pair  the  knees,  tips  of  tibite, 
tibial  spur,  and  tarsi  are  brownish-yellow.  Abdomen  black,  the  dorsum  concave, 
probably  unnaturally  so  in  the  dry  specimen.  Wings  hyaline,  with  two  transverse 
brown  bands  that  do  not  extend  entirely  across  the  wing,  terminating  at  about  its 
center;  the  first  and  narrower  is  situated  at  about  two-thirds  the  length  of  the  sub- 
costal vein,  the  second  and  broader  one  just  beneath  the  marginal. 

Female:  Length  2  millimeters.  Head  much  wider  than  in  the  male,  and  except  a 
streak  on  the  face  below  the  base  of  the  antenna?,  entirely  black.  Antenm©  sub- 
clavate,  brown,  the  scape  and  pedicel  rufous.  Thorax  above  black,  highly  polished : 
the  basal  half  of  the  scutellum  is  bright  red  ;  collar,  mesopleura?,  anterior  legs,  mid- 
dle coxie,  tips  of  middle  and  posterior  tibiae,  and  their  tarsi,  rufous;  the  rest  of  the 
legs  dark  fuscous.  Abdomen  short,  rather  strongly  compressed,  black,  shining.  The 
apical  half  of  the  anterior  wiugs,  except  the  margins,  is  wholly  brown,  the  basal 
half  hyaline,  with  the  narrow  subcostal  baud  as  in  the  male. 

Described  from  one  9  and  two  <i  specimens,  taken  by  Mr.  Herbert 
H  Smith,  at  Chapada,  South  America,  during  the  month  of  April,  and 
in  honor  of  whom  this  beautiful  chalcid  is  named. 


HISTORY    OF   THE    HYDROCYANIC  ACID    GAS     TREATMENT    FOR 
SCALE  INSECTS. 

By  D.  W.  CoQUiLLETT,  Special  Agent. 

So  far  as  I  am  aware  no  person  ever  used  hydrocyanic  acid  gas  for 
the  purpose  of  destroying  insects  on  trees  or  plants  prior  to  the  time 
that  the  writer  was  employed  by  Professor  Eiley,  Chief  of  the  Division 
of  Entomology,  United  States  Department  of  Agriculture,  in  the  sum- 
mer of  1886,  to  carry  on  a  series  of  experiments  for  the  destruction  of 
the  Fluted  or  Cottony-cushion  scale  {Icerya  purchasi  Maskell). 

In  the  month  of  September  of  the  above-mentioned  year  I  first  began 
experimenting  with  this  gas  by  confining  the  trees  in  an  air-tight  ves- 
sel, and  then  filling  the  latter  with  the  gas  generated  from  potassium 
cyanide  and  sulphuric  acid  placed  within  the  vessel.  At  first  I  oper- 
ated on  small  orange  trees,  using  a  common  5-gallon  kerosene  can, 
the  entire  upper  end  of  which  had  been  i>reviously  removed.  After 
placing  the  generator  upon  the  ground  at  the  base  of  the  tree  to  be 
operated  upon  I  next  placed  the  necessary  chemicals  in  the  generator 
and  immediately  covered  both  the  tree  and  the  generator  with  the  tin 
can  inverted  over  them,  the  lower  edge  of  the  can  having  been  firmly 
pressed  into  the  earth  to  preveut  the  escape  of  the  gas. 
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1  next  operated  on  larger  orange  trees  by  using  a  40-gallon  barrel  in 
the  same  manner  that  I  had  the  tin  can.  After  making  a  series  of  ex- 
periments with  this  barrel  I  had  a  tent  made  out  of  unbleached  muslin, 
and  afterwards  had  it  oiled  with  boiled  linseed  oil;  with  this  tent  I 
could  operate  on  trees  about  five  feet  high.  I  next  used  a  tent  belonging 
to  Mr.  J.  W,  Wolfskin,  of  this  city ;  this  tent  was  made  out  of  heavy 
ducking,  and  was  large  enough  to  treat  trees  ten  or  twelve  feet  in  height. 
It  was  simply  oiled  with  boiled  linseed  oil,  and  was  placed  over  the  trees 
by  the  aid  of  poles.  In  making  these  experiments  I  was  aided  by  Mr. 
Alexander  Craw,  Mr.  Wolfskill's  foreman,  and  the  experiments  were 
made  at  all  hours  of  the  day  and  also  at  night. 

At  first  I  dissolved  the  cyanide  in  cold  water,  then  used  it  with  water 
but  undissolved,  and  later  I  used  the  cyanide  dry. 

In  all  of  these  experiments  I  used  commercial  sulphuric  acid,  undi- 
luted, for  the  purpose  of  generating  the  gas.  No  machine  of  any  kind 
was  used  for  the  purpose  of  circulating  the  gas  inside  of  the  tent,  and 
the  gas  was  generated  within  the  tent  or  other  appliance  used  for  inclos- 
ing the  trees. 

Shortly  after  making  these  experiments  Mr.  J.  W.  Wolfskill  had  a 
fumigator  constructed  for  operating  on  tall  trees,  and  he  had  the  entire 
upper  part  of  his  fumigating  tent  painted  black  for  the  purpose  of  ex- 
cluding the  rays  of  light,  as  my  previous  experiments  with  the  un- 
painted  tents  demonstrated  the  fact  that  trees  treated  in  the  hottest 
part  of  the  day  were  more  liable  to  be  injured  by  the  gas  when  an  over- 
dose of  it  had  been  used  thau  they  were  when  treated  in  the  cooler 
portion  of  the  day  or  at  night.  In  conjunction  with  Messrs.  NVolfskill 
and  Craw  I  made  a  large  series  of  experiments  with  this  fumigator  both 
during  the  daytime  and  also  at  night. 

All  of  my  experiments  with  hydrocyanic  acid  gas,  referred  to  above, 
were  made  in  the  latter  part  of  the  year  1886,  and  they  demonstrated 
the  following  facts : 

(1)  That  when  the  aqueous  solution  of  cyanide  was  used,  the  trees 
were  more  liable  to  be  injure  d  by  an  overdose  of  the  gas  than  when  the 
cyanide  was  used  dry. 

(2)  That  trees  treated  in  the  hottest  part  of  the  day  were  more  liable 
to  be  injured  by  an  overdose  of  the  gas  than  if  treated  in  the  cooler 
portion  of  the  day  or  at  night. 

(3)  That  the  use  of  a  black  tent  in  the  daytime  somewhat  prevented 
injury  to  the  trees  by  the  gas,  but  only  to  a  comparatively  slight 
degree. 

In  the  spring  of  the  year  1887,  Prof.  E.  W.  Hilgard,  of  the  State  Uni- 
versity of  California,  delegated  one  of  his  assistants,  Mr.  F.  W.  Morse, 
to  carry  on  a  series  of  experiments  with  various  gases  for  the  destruc- 
tion of  insects  on  Citrus  trees,  and  after  testing  several  different  kinds 
of  gases  he  found  none  so  effectual  as  hydrocyanic  acid  gas,  which  he 
generated  by  means  of  an  aqueous  solution  of  potassium  cyanide  and 
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sulphuric  acid.  He  also  discovered  the  fact  that  an  overdose  of  the  gas 
was  more  liable  to  injure  the  tree  in  the  hottest  part  of  the  day  than  it 
would  if  used  in  the  cooler  portion,  and  to  remedy  this  he  generated 
carbonic  acid  gas  with  the  hydrocyanic  acid  gas ;  but  later  experiments 
made  by  myself  a^d  others  proved  that  this  was  only  a  partial  preven- 
tion. In  accordance  with  the  instructions  of  Professor  Hilgard,  Mr. 
Morse  used  at  first  a  pump,  and  later  a  fan-blower,  for  the  purpose  of 
injecting  the  gas  and  also  of  stirring  tt  inside  of  the  tent. 

In  the  latter  half  of  the  year  1887  I  carried  on  another  series  of  ex- 
periments with  hydrocyanic  acid  gas,  using  a  tent  constructed  out  of 
common  bedticking  and  oiled  with  linseed  oil.  I  then  for  the  first  time 
tried  the  method  of  passing  the  gas  through  sulphuric  acid,  and  found 
that  it  was  less  liable  to  injure  the  trees  than  by  either  of  the  methodr 
heretofore  used.  Shortly  after  the  above  facts  were  published,  Mr. 
Morse  also  tested  this  method  and  reported  it  as  being  the  most 
desirable  method  to  use,  but  recommended  using  pumice.stone  saturated 
with  sulphuric  acid  for  passing  the  gas  through,  instead  of  using  the 
liquid  acid. 

In  the  summer  of  1888,  I  made  another  series  of  experiments  with 
this  gas  principally  for  the  purpose  of  testing  the  different  brands  of 
potassium  cyanide  found  in  the  market  of  Los  Angeles,  and  found 
that  the  cyanide  manufactured  by  Powers  &  Weightman,  of  Phila- 
delphia, Pennsylvania,  was  nearest  of  a  uniform  strength,  and  gave 
the  best  results. 

In  the  month  of  September,  1889, 1  carried  on  another  series  of  exper- 
ments  with  this  gas,  using  a  tent  belonging  to  Mr.  A.  D.  Bishop,  of 
Orange,  California.  This  tent  was  made  out  of  blue  denims,  and  before 
commencing  the  experiments  I  had  it  painted  black.  All  of  these 
experiments  were  made  in  the  daytime,  from  9:30  a.  m.  to  5:30  p.  m.,  and 
I  found  that  by  using  the  cyanide  dry,  along  with  two  parts  of  water 
to  every  one  of  sulphuric  acid,  and  dispensing  altogether  with  the 
machinery  for  circulating  the  gas  in  the  tent,  better  results  were  obtained 
than  by  the  use  of  either  of  the  methods  described  above,  while  at  the 
same  time  the  process  was  much  simpler  and  cheaper  than  these. 

After  ascertaining  the  results  of  these  experiments  I  gave  the  formula 
to  Mr.  A.  H.  Alward  and  Mr.  A.  D.  Bishop,  and  also  informed  them  of 
the  other  facts  relating  to  this  process,  and  stated  that  better  results 
would  be  obtained  by  the  use  of  the  gas  at  night  than  would  be  by 
using  it  in  the  daytime.  Accordingly  Mr.  Bishop  tested  this  process 
at  night,  and  finding  that  it  gave  such  good  results  he,  in  conjunc- 
tion with  Drs.  W.  B.  Wall  and  M.  S.  Jones,  of  Tustin  City,  California, 
applied  for  a  patent  on  this  process.  As  soon  as  I  learned  that  a  patent 
had  been  applied  for  I  at  once  wrote  to  Professor  Eiley  on  the  subject, 
and  he  laid  the  matter  before  Assistant  Secretary  of  Agriculture 
Wlllits,  who  wrote  to  the  Commissioner  of  Patents,  protesting  against 
the  issuing  of  a  patent  on  the  gas  treatment  to  the  above  mentioned 
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applicants,  giving  a  brief  history  of  the  case,  and  the  examiner  of  pat- 
ents rejected  the  claims  of  the  would-be  patentees.  The  latter  then  em- 
ployed an  attorney  and  sent  him  to  Washington  to  argue  their  case 
before  the  Commissioner  of  Patents,  and  a  patent  was  finally  granted  to 
them  in  the  month  of  January,  1891. 

After  I  had  made  a  large  series  of  experiments  with  hydrocyanic 
acid  gas  several  other  persons  also  made  a  number  of  experiments 
with  it,  but  as  these  have  not  been  made  public  except  in  a  few  in- 
stances I  urn  unable  to  give  an  account  of  them  in  this  place  ;  however, 
these  experiments  did  not  contribute  to  the  perfecting  of  the  successful 
use  of  this  gas,  and  are  therefore  of  little  or  no  interest  except  to  the 
persons  making  them.  While  carrying  ou  my  experiments  at  Orange 
in  the  mouth  of  September,  1889,  as  detailed  above,  Mr,  Bishop  in- 
formed me  that  he  and  Dr.  Wall  had  made  some  experiments  with 
this  gas,  these  experiments  dating  from  the  autumn  of  1887.  He 
also  informed  me  that  they  had  obtained  the  best  results  by  using  the 
cyanide  dissolved  in  water,  and  diluting  the  sulphuric  acid  with  water 
priortomaking  the  tests;  but  a  number  of  these  experiments  which  I 
repeated  under  his  direction  did  not  produce  the  same  results  that  he 
reported  having  obtained  by  them.  Mr.  A.  E.  Alward,  of  Orange,  in- 
formed me  that  he  had  also  tried  the  diluted  acid  but  had  not  obtained 
as  good  results  as  when  he  had  used  the  pure  acid. 


SOME  OF  THE  BRED  PARASITIC  HYMENOPTERA  IN  THE  NATIONAL 
COLLECTION. 

(Contmued  from  p.  158.) 

Family  ICHNEUMONIDiE. 

Subfamily  Tryphoninae. 

Parasites.  Hosts. 

Bassns  agilis  Cr Syrphid  puparium.     June  14,  1884. 

Bassus  sycophanta  Walsh Gall  on  oak  ( Q.  ohtusUoba).   Apr.  25,  1870. 

Bassus  scutellatus  Cr Leucania  unqmncta,  seemingly  ovipositing 

on.    Huntsville,  Ala.,  May  11,  1882. 
Bassus  syrphicola  Ashm Syrphid  with  Rose  Aphides.  Sau  Francisco* 

CaL,  Apr.  29,  1881. 
Collected,  Los  Angeles  Co.,  Cal. 
Bassus  orbitalis  Ashm Syrphus  Ijy  va  on  Cabbage,  ovipositing  on. 

Alameda  Co.,  Cal.,  Aug. 
Bassus  xanthopsis  Ashm Syrphus  feeding  on  Aphis  hrassicce  L.  Ala- 
meda Co.,  Cal.,  Nov. 
Bassus  euurae  Ashm Saw-fly  (iJwwra  sp.  ?)   ou  Willow.   Placer 

Co.,  Cal. 

Bassus  maculifrons  Cr Syrphus  on  Orange.  Los  Angeles  Co.,  Cal. 

Collected   ovipositing   on    Syrphus   larva 

feeding  on  Cabbage  Aphis.  Alameda  Co., 

Cal.,  Oct. 
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Parasites.  Hosts. 

Mesoieptus  sp Elm  leaf-roller.  Kirkwood,  Mo.  (?),  March 

13,  1882. 
Mesoleius  schizoceri,  Riley  and  Howard.  ..jS'c/ii2^ocera  eiena  Norton.     Ocean  Springs, 

Miss,  Aug,  19  and  Sept.  28,  1887. 
Esochus  laevis  Cr Pyralid  larva  on  Alnus  serrulata.  Wash- 
ington, D.  C,  Feb.  6,1884. 
Tortricid  leaf  gall  on  Solidago  lanceolata. 

Washington,  D.  C,  June  6,  1889. 
Exochus  evectus  Cr Buccidatrix    sp.  on    Solidago.     Kirkwood, 

Mo.,  May  16,  1885. 
Collected  also  in  Texas. 

Exochus  annulicrus  Walsh Tortrix  rlleyana  Grote. 

Tortrix  sp.    Kirkwood.  Mo.,  Oct.  18, 1881. 

Leaf- roller,  Lansing,  Mich.,  July  2, 1885. 
Exochus  fulvipes  Cr Tortrix  rileyana   Grote.     St.   Louis,  Mo., 

June,  1868. 
Exochus  albifrons  Cr Tortrix  rileyana  Giote.     St.    Louis,   Mo., 

June,  1868. 
Hyperacmus  tineae  Riley  MS Tinea  pellionella  L.    Adrian,  Mich.,  June 

17,  1885. 

Subfamily  PimpUnae. 

Ephialtes  irritator  Fabr Cerambycid  under  bark  of  Oak. 

Ephialtes  pygmaeus  Walsh Gelechia galla'solidaginis  Uiley.     St.  Louis, 

Mo..  1867. 

Pimpla  pterophori  Ashra Pterophorua  in  stems  of  Baccharis  pilula- 

ris.     Los  Angeles  Co.,  Cal.,  May. 

Pimpla  annulipes  Brull^ Carpocapsa  pomonella    Linn.     Kirkwood 

and  other  parts  of  Missouri  from  1869 
on.   Alameda  Co.,  Cal.,  Aug.  15, 1887. 
Collected    also    in    Mich.,     Texas,    and 

Washington,  D.  C. 
Phycita  vebulo  Walsh.* 
Papilio  ajax  Linn.* 
Datana  ministra  Drury.* 
Tortrix  quercifoliana  Fitch.* 
Leaf-roller  on  Strawberry '(not  reared).* 
Teras  oxycoceana  Pack.* 
Heterocampa  marthesia  Cram.* 
Gelechia  gallw-asierella  Killicott." 
Chilo,  near  oryzadlus,  reared  from  twigs 
of  Sumach.     Washington,  D.  C* 

Pimpla rufopectueCr Spider  eggs.      Alameda  Co.,   Cal.,  June 

10,  1887. 
Pimpla pterelas  Say Padisca    scudderiana    Clem .      Washing- 
ton, D.  C?  May  10, 1889. 
Gelechia  gallcesolidaginis  Riley. 
Collected  also  in  Texas. 
Pimpla  novita  Cr.o.. ,.. Grapholitha  olivaceana    Riley.     Washing- 
ton, D.  C,  Apr.  16,  1884. 
Ihalpochares  carmelitce  Morr.   Blulftou,  S. 
C,  Feb.  4,  1890. 
Pimpla  indagatrix  Walsh ..... Tortrix    incertana  Clem,    on   Oak.     Kirk- 
wood, Mo.,  Nov.  7,  1878. 
Coleophora  cinerella?      Clem,     on   Alnus. 
Washington,  D.  C,  Apr.  10,  1884. 

*  See  Insect  Life,  vol.  ii,  p.  161. 
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Parasites. 

Pimpla  conquisitor  Say =  . Tortricid  on  cedar.  Tiger  Mills,  Tex.,  June 

21,  1889. 

Thyridopteryx  ephemerceformis  Haw.  Cam- 
den, N.  J.,  May  24,  1888;  Washington, 
D.  C,  Nov.  2-7,  1882 ;  April  14,  1883. 

Aletia  xylina  Say  I7b.  Holly  Springs, 
Miss.,  1880  ;  Athens,  Ga.,  Nov.  8,  1887  ; 
bred  at  Kirkwood  Mo.,  Feb.  lit,  1879. 

Phrygaiiidea  californica  Pack.  Alameda 
Co.,  Cal.,  June,  1885. 

Orgyia  leucostigma  Abb.  &  Sm.  on  Willow. 
Newark,  Del.,  March,  1890.  Collected 
also  in  Texas  and  Wisconsin. 

Phacellura  hyalinitalis  Linn.* 

Phycis  indiginella  Zeller  {nebulo)." 

Clisiocampa  americmia  Harr.* 
Pimpla  inquisitor  Say Clisiocampa  calijornica  Pack.     Los  Ange- 
les, Cal. 

Orgyia  leticostigma  Abb.  &  Sm.    Illinois, 
1867-'68;    Washington,    D.    C,  Apr.  14, 
1883. 
Phycitajuglandis  Le  Baron.     Ithaca,  N.  Y., 
July  1,  1890. 

Tineid  sp.  on  Symplwricarpus  mollis  Nutt. 
Alameda  Co.,  Cal.,  June,  1887. 

Collected  also  in  Missouri,  Texas,  and  Iowa. 

Gelechia  galla'-solidaginis  Riley.* 

Semasia  oliraceana  Eiley.* 

Coleophora  cinei-ella  Riley.* 

Leaf-roller  on  Ash  (not  reared).* 
Pimpla  scriptifrons  Walk Epeira  riparia  Hentz  (egg  sac).    Washing- 
ton, D.  C,  Apr.  1889. 

Collected  in  Missouri  also. 

Pimpla  notanda  Cr Gelechia  gall(e-solidagi)ns  Riley .   St.  Louis 

Mo.,  Apr.  1867. 

Gelechia  {G.  gallw-soUdagiiiisaf  Riley  on, 
Solidago  lavceolata.  Washington,  D.C. 
Sept.  21,  1883 ;  on  S.  sempervirens.  Atlan- 
tic City,  N.  J.,  Sept.  14,  1886. 

Gelechia galla'-astrellaKeW.  St.  Louis,  Mo., 
May  16,  1873;  on  Solidago  oricoides.  Mary- 
land and  Virginia,  Sept.  5-18,  1883. 

Papilio  troilus  L.  St.  Louis,  Mo.,  Sept.  1, 
1873. 

Issued  from  stem  of  Yucca?  Washington, 
D.  C,  ?  July  3,  1882.  Probably  on  Pro- 
doxus  decipiens.     Riley. 

Lepidopterous  gall  on  Baccharis pilularis. 
San  Francisco,  Cal.,  June  30, 1887. 

Collected  also  in  Texas. 

Proteoteras  wscnlana  Riley.* 

Leaf-roller  on  Locust  (not  reared).* 

Pimpla  orgy  iseRiley,MS Orgyia  sp.  on  Live  Oak  and  other  plants. 

Alameda  Co.,  Cal.,  July  4,  1885. 

*  See  Insect  Life,  vol.  ii,  page  161. 
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rarusUva.  Hosts. 

Pimpla  sp Spiiler  ei^gs.     Japaii. 

Pimpla  gossypii  Ashin Cotton    Boll   Tortrix.     Solina,    Ala.,    Mar. 

7,  18TI). 

Pimpla  xanthothorax  Asliin Euura  s.?  HO(f((.y  Walsh  on   Willow.     Kiik- 

wood,  Mo.,  Feb.  x:4,  1872. 

Pimpla  aplopappi   AsLui Lcpiilopterous  gall  ou  Aplojuqipus  s<juurrosa. 

Los  AngL'lcB,  Cal. 
Collecled  also  in  Wisconsin. 

Pimplasp lihopoJjota    {Anchylopera)    racdniana  Pack. 

Bordcntown,  N.  J.,  Juno  20,  1878. 

Pimpla  enura^  Ashm Euura    ou   SaVix    califoniica.       California, 

Sept.  9,  1885. 
Pimpla  lithocolletidis  Asbm LithocoUefis  sp.  ou   GrlndcUa  robusta.     Ala- 
meda Co.,  Cal. 

Pimpla  bicarinata  Kiloy  MS Jpatela  ohliuita  Abb.  &.  Sm.  St.  Loni.s,  Mo., 

April,  1868,  and  Cbampaign,  111. 
Clistopyga  pleuralis  Aslini Gehchia    robiniofoUeUa  ?     Cbamb.      Kirk- 
wood,  Mo.,  Apr.  5,  1873. 
Giypta  leucozonata  Aslim GraplioUtha     inievsthictavu     Clem.      Kirk- 
wood,  Mo.,  July  12,  1887. 

Giypta  xautbozouata  Asbni Tortricid  ou  Oak.     Kirk  wood,  Mo.,  Oct.  15, 

1881. 

Giypta  mellitborax  Riley  MS Tiiitid  ou  Apple.     Juno  11. 188.'). 

Giypta  eimplicipes  Cr Tortrix  folding  leaves  of  Gooseberry.     St. 

Louis,  Mo.,  July  29  and  Aug.  4,  187(3. 
Caccucia  rosactana  Ilarr.     Waukou,  Iowa, 
June  2.5,  1874. 
Tortrix  cindercllaf  Riley,  ou  Apple.    Oska- 

loosa,  Iowa,  June  12,  1877. 
Notodonta  uhni  Harr.     Missouri,  Mar.11-18, 

1884. 
Collected  also  in  Texas. 

Giypta  rubripes  Cr Eccopsis  footiana  Fcruald.     Missouri  ?  June 

7,  1886. 
Collected   also   at  Cadet,   Mo.,  and   Veta 
Pass,  Colo. 
Giypta  erratica Cr Lepid.  stem-borer   iu   Eupatorium.     Kirk- 
wood,  Mo.,  Apr.  4,  1884. 

Giypta  macra  Cr Fadisca    sp.    iu    tlowers   of    Grindelia  ro- 

biista.     Alameda    Co.,   Cal.,  Feb.,   Apr., 
1888. 

Giypta  varipes  Cr Pbycitaou  Hickory.     Kirkwood,  Mo.,  Oct. 

18,  1881. 
Collected  also  in  Texas. 

Giypta  auiniosa  Cr , Vadisca  scuddcriana    Clem.     Wasbiugton, 

D.  C.  ?     Mar.  K),  1887. 
Tortricid  iu  stem  of  weed.     Virginia,  Mar. 

I,  1882. 
Pyralid  on  Ailautbus.     Wasliingtou,  D.  C, 

Mar.  17,  1882.     ' 
Tortricid  on  Cedar.     Tiger  Mills,  Tex.  Juue 
21,  1S89. 

Giypta  monita  Cr Gelechia  juncidiJJa  Clom.     Washington,  D. 

C.  ?Aug.  2,    188.-);  Juue  14,   1880;  Sept. 
20,  1887. 
Collected  also  iu  Texas. 
3329— No.  11 3 


464 

I'uranitcs.  Hosts. 

Glypta  rutiscutelluiis  Cr rrotcoicras  wsculava  lliley.   Kirk  wood,  Mo., 

July  2*3,   1883,  aud  West    Poiut,   Nebr., 
Juue,  1885-'86. 
Collected  also  in  Texas. 

Glypta  scitula  Cr Tineid  ou  Apple.    AVa.sbiugton,  D.  C,  June 

10,  1885. 

Glypta  vulf,rari8  Cr Gelechia  sp.     Ang.  8,  1886. 

Manjarodes    quadrisH(jmalis    Gueu.     Wasli- 
iiigtoii,D.  C,  Aug.  2,  1886. 

Glypta  luilitaris  Cr Proteoteras  asculana  lliley.     June  20,  1888. 

Collected  also  iu  Texas. 

Glypta  sp Cocoou  ou  lied  Cedar.     Lafayette,  Ind. 

Polysphiueta  pbycitis  Kiley Acrobasis  (  Phyciia)  nchtdo  Walsh.    Taxtou, 

lad.,  July  21,  1885. 

Laiuprouola  frigida  Cr Cramhns  rulgivageUus  Cleui.      AVatertown, 

N,  Y.,  Kov.,  (?)  1882.     Saw-Hy  {Me8!>a?) 
on  Wheat.     ludiaua,  May  21,  1885. 

Lamprouota  occidentalisCr Lepid.  gaIloui>«cx7(ttrJsj«7M7«n8.  SauLuis, 

Obispo  Co.,  Cal.,  Feb.,  1887. 
Collected  also  lu  Texas. 

Lamprouota  eucciucta  Cr Oak  gall.     Missouri,  Feb.  14,  1871. 

Lauiprouota  purva  Cr Lepid.  Kose-leaf  roller.     St.  Louis,    Mo. 

Juue  6,  1871. 
Collected  also  in  Wasbiugton,  D.  C. 

Lauiprouota  rufinea  Cr Tortricid  Leaf- roller  ou -SoWa</c>.    Virginia, 

July  11,  1884. 
Collected    also    in    Micbigau,  Texas,  Mis- 
souri, North  Carolina,  and  California. 

Lamprouota  pleuralis  Cr Tortrix   inccrtana   Clem.     St.   Louis,  Mo., 

Nov.  7,  1878. 

Lamprouota  bruuuea  Cr Caloptenus  fijyretus  ?   Tbos.     Prof.  Augbey. 

Meniscus  elegaus  Cr Tortricid  ou  Cottonwood.     Belleville,  111., 

May  5,  1870. 
Noctuid  larva.     July  2,  1886. 
Received  also  froiu  South  Carolina. 

Meniscus  scutellaris  Cr Gelechia  imeudacacicUa  Cbamb.  ou  Locust. 

St.  Louis,  Mo.,  Oct.  7,  1872,   and  April, 
1873. 

Meniscus  dakruuiai  Kiley,  MS*. Dakruma  coccidivora  Comst.  ?    feeding  on 

Lecauium  ouKose.     Alameda,  Cal.,  Mar. 
1, 1866. 

Pbytodietus  pleuralis  Cr Eudemis    botrana    Schiff.    on  Tulip    tree. 

Wasbiugton,  D.  C,  March  5,  lf^80. 

Pbytodietus  vulgaris  Cr Geometer  ou  FhysaUs  riscoaa.     Kirkwood„ 

Mo.,  May  15, 18h5. 
Received  also  from  Texas. 

Labena  apicalis  Cr CIirysobolhrisfeviorataFiih.     St.  Louis, Mo., 

June  30,  1875. 
Collected  also  iu  District  of  Columbia  and 
Texas. 

Family  Trigonalidae. 


Trigonalys  costalis  Cr  ..,,. Acronycia  lobelia'  Gnan.  on  Oak.     Wash- 
ington, D.  C,  Apr.  2,  1885, 
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DESCRIPTION  OF  A  NEW  TORTRICID  FROM  CALIFORNIA. 

By  LoKi)  Walsingiiam. 
SEMASIA  Stub. 

Seiuasia  bucephaloides.  sp.  n. 

Antenna',  grayish. 

Palin,  stout,  projecting  more  tbiiu  the  leugth  of  the  head  beyond  it ;  gniyish-wbite, 
sprinkled,  especially  at  the  sides,  with  gray  scales. 

Head,  grayish-white,  sprinkled,  especially  at  the  sides,  with  gray  scales. 

Thorax,  grayish-white  above,  brownisb-ochreous  at  the  sides. 

Fore-wings,  grayish-white,  much  suttused  and  sprinkled  with  gray  scales ;  a  brownish- 
ochreous,  elongate,  ill-delined  patch,  extending  from  the  basal  fourth  to  beyond 
the  middle  of  the  wing,  parallel  to  the  costa,  along  the  upper  edge  of  the  cell ;  at 
one-third  from  the  base,  scarcely  attaining  the  dorsal  margin,  but  crossing  the 
fold,  is  a  iiatch  of  scattered,  dark  umber  scales  on  a  brownisb-ochreous  ground; 
a  siuiilar  patch,  but  less  conspicuous,  is  situated  immediately  above  the  anal 
angle,  bordering  the  edge  of  the  ocelloid  patch  ;  this  is  whitish-ochreous,  shaded 
around  its  edges  with  brownisb-ochreous  scales,  and  containing  two  short  longi- 
tudinal streaks  of  dark  umber  scales  on  its  upper  half;  above  the  ocelloid  i)atch 
the  apical  portion  of  the  wing  is  also  whitish-ochreous,  suffused  with  brownisb- 
ochreous ;  the  only  other  marking  noticeable,  with  the  exception  of  some  gray 
mottlings  on  the  costa,  is  a  small  whitish  i)atch  about  the  end  of  the  cell,  fol- 
lowed by  some  pale  brownisb-ochreous  scales;  cilia,  white  along  their  middle, 
irregularly  bordered  and  interrupted  with  gray  and  brownish-gray. 

Hind-wings,  very  pale  brownish  ochreous;  cilia,  white,  with  a  reduplicated  grayish 
line  along  the  base  and  another  at  their  ends. 

Abdomen,  dull  grayish. 

ie<78,  anterior  pair  whitish,  speckled  with  gray  on  their  inner  side;  tarsi  and  tibiai 
aunulated  with  gray  ;  posterior  pair  with  the  tibiaj  and  tarsi  speckled  with  pale 
gray  on  the  outer  side. 

Exj) :  al:  30mm. 

Hab:  Little  Shasta,  Siskiyou  County,  Cal.,  September,  1871. 

Type  $  Mu8.  Wlsm. 


EXTRACTS  FROM  CORRESPONDENCE. 

Experiments  -with  Bacterial  Cultures  against  Insects. 

I  send  you  to-day  specimens  of  diseased  larvie  of  Pliisia.  For  several  weeks  I  have 
been  investigating  the  bacterial  trouble  and  find  it  easily  communicable  by  spraying, 
and  that  healthy  worms  fed  on  leaves  sprayed  with  exceedingly  dilute  culture  rap- 
idly die. 

It  occurs  to  me  that  there  is  a  chance  to  save  our  second-crop  (February,  March, 
April)  cabbage  by  spraying  the  first  brood  of  worms  (December,  January)  with  cul- 
ture solution  of  this  bacterium.  The  culture  could  be  sent  to  large  growers  in  De- 
cember, with  directions,  using  a  Vermorel  nozzle  and  Knapsack  pump.  Perhaps  by 
colonizing  worms  planting  of  May  10  and  spraying  them  these  spots  would  prove 
centers  of  infection. 

I  am  now  trying  the  spray  upon  the  "  Horn  worm  of  Tobacco"  and  the  "Dia- 
mond back  "  worm,  and  as  soon  as  I  can  do  so  shall  try  the  Cotton  Caterpillar.  I  do 
hope  that  this  will  prove  a  discovery  of  practical  value,  for  the  cabbage  crop  here  is 
very  largo.— [J.  C.  Neal,  Florida  Experimental  Station,  Lake  City,  Florida,  May;21, 
1891. 
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Correspondence  from  Indian  Territory. 

Inclosed  you  will  Ihul  :in  Hoiuipterou,  which  comes  out  at  night,  and,  like  the  bed- 
bug, makcB  itself  too  familiar.  It  is  not  at  all  pleasant  to  have  such  a  bed-fellow, 
but  he  will  come  out  regularly  to  get  his  (ill  of  blood.  Ho  will  suck  himself  so  full 
of  blood  that  he  can  hardly  navigate.  What  is  his  name,  and  is  this  a  normal 
habit? 

Do  galls  produced  by  gnats  often  appear  in  numbers  sufficient  to  cause  damage? 
There  arc  two  pecan  trees  in  my  yard  and  there  is  not  a  single  leaf  on  them  that  is 
not  unshapely  with  those  galls. 

Garden  insects  are  scarce  so  far,  but  potato  beetles  are  here,  though  not  many  so 
far  as  I  have  seen.  I  send  a  beetle  and  an  Orthopteron  for  identification.  I  found 
about  200  of  the  crickets  in  a  butt  of  a  hollow  tree. — [A.  N.  Caudell,  Ringo,  Indian 
Territory,  May  29,  1891. 

Eeply. —  »  "  *  The  specimens  which  you  sent  came  in  good  condition.  The 
bug  whose  bite  you  describe  is  the  so-called  Bloodsucking  Cone-nose  {Conorhintis 
sarif/uisiKja).  I  shall  be  glad  to  have  an  account  from  you  of  your  experience  with 
this  insect,  giving  the  exact  facts.  You  will  find  it  mentioned  in  Insect  Life,  vol. 
II,  p.  106,  where  a  figure  is  also  given,  The  Orthopterous  insect  found  in  the  hollow 
tree  is  Phalangopsis  ctipidicola  and  the  beetle  is  known  as  Sil2)ha  noreboracensis.  The 
galls  upon  your  pecan  trees  are  not  caused  by  "gnats,"  but  by  some  plant-louse  of  the 
genus  Phylloxera.     They  seldom  do  serious  damage  to  the  trees. — [June  8,  1891.] 

Notes  on  three  Noxious  Insects  of  Mississippi. 

Texas  Screw-worm  {Lucilia  macellaria  Fabr.  j.  The  larva  of  this  fly  has  been  very 
troublesome  in  this  locality  the  past  year.  Have  found  thera  on  horses,  cattle,  sheep, 
and  hogs,  doing  considerable  damage.  There  has  been  one  case  reported  where  the 
lly  oviposited  on  a  human  being,  a  boy  about  eleven  years  old,  while  asleep.  Chloro- 
form and  carbolic  acid  are  the  best  remedies  we  have  tried  against  them.  There  has 
beena  great  deal  of  excitement  about  the  worm  in  this  county,  this  being  its  first 
appearance  to  my  knowledge  since  settling  here  in  1869, 

Ox  Warble  Fly  {Hijpoderma  hovis  DeGeer.).  Have  found  them  in  great  numbers  on 
the  backs  of  cattle,  especially  work-oxen  and  milch-cows.  Farmers  generally  apply 
spirits  of  turpentine  or  kerosene  to  kill  larvie.  They  have  been  very  troublesome  the 
past  season  in  this  locality.  Have  recommended  to  my  neighbors  an  ointment  made 
of  sulphur  and  lard,  which  closes  the  breathing  pores  of  the  maggot,  causing  it  to  die. 

Harle([uin  cabbage  bug  {Murgantia  Itistrionica  Hahu.)  This  has  been  the  first  sea- 
son that  I  have  observed  this  bug  in  the  gardens  of  this  vicinity.  They  have  been 
very  destructive  to  the  entire  cabbage  family.  I  stopped  their  ravages  by  hand-pick- 
ing several  times. — [Geo.  H.  Kent,  Roxie,  Mississippi,  February  7,  1891. 

Sure  Way  to  Destroy  Nests  of  Harvesting  Ants. 

Tiiese  insects,  often  so  troublesome  in  gardens  and  stock-yards,  nuiy  bo  destroyed 
by  the  following  method  :  Enlarge  the  entrance  so  that  it  will  hold  a  teasnoonful  of 
London  jiurple,  repeat  the  dose  after  two  days,  and  if  necessary  a  third  time.  That 
is  all.  I  have  killed  fifty  nests,  most  of  them  after  the  second  dose,  but  do  not  for- 
get to  repeat  the  dose.  I  have  tried  cyanide  of  potassium,  etc.,  in  vain,  at  a  much 
greater  expense  and  with  much  more  trouble.— [F.  G.  S.,  Blanco  County,  Texas. 

Willow  Hedges  Injured  by  Saw-flies. 

*  *  *  I  send  you  some  cuttings  of  willow  containing  larv;T\  The  same  were 
found  in  willow  hedge  serving  jjurposo  offence.  Many  of  tlie  shootsaro  ati'ected,  fully 
10  per  cent,  I  should  judge.  Found  some  while  pruning  on  tiio  18th  instant.  Do 
you  know  anything  about  the  insect?— [F.  II.  Stadtmueller,  Elmwoqd,  Connecticut, 
April  20,  1891. 
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Rnpi,Y. — *  *  *  Tho,  willow  cuttings  containing  larvjp  which  yon  sent  were  placed 
aside  and  thoadiilt-  iiiKcct  was  reared  almost  immediately.  Itisoneoi  tliegall-nialviug 
Saw-Hies  of  tbo  genua  Enura  and  seems  to  be  a  new  species.  It  pr(jl>ably  makes  galls 
upon  the  leaves  during  the  summer,  and  has  entered  the  twigs  simply  to  hibernate. 
The  best  remedy  will  coTisist  in  pruning  and  burning  the  affected  twigs  during  winter 
or  in  removing  during  summer  all  leaves  affected  with  galls.  This  will  be  a  serious 
labor,  but  you  cau  determine  whether  it  will  be  worth  while. — [April  28,  1891.  J 

Oak  Furniture  Damaged  by  Borers. 

Having  recently  seen  some  nicely  finished  suites  of  furniture  which  have  been 
damaged  by  a  borer  of  some  sort,  I  wish  to  ask  for  information  as  to  the  name  and 
habits  of  the  insect. 

The  wood  is  red  oak,  white  oak,  and  chestnut  oak,  and  in  the  last  case  noticed  the 
furniture  had  not  been  finished  more  than  a  year,  perhaps.  As  there  are  many  very 
elegant  and  costly  pieces  of  furniture  now  being  made  of  oak  it  will  soon  be  an  impor- 
tant matter  to  know  how  to  avoid  the  worm.  It  seems  to  come  out  of  the  wood,  as  if  the 
egg  had  been  deposited  long  before  the  tree  was  cut.  Again,  I  am  puzzled  to  know 
how  the  egg  or  larva  can  stand  the  heat  of  the  dry  kiln  without  losing  its  vitality. 
If  the  oak  is  specially  liable  to  the  attack  of  such  insects  it  is  a  rather  risky  v^euture 
to  invest  in  costly  furniture  or  cabinet  work  when  madci  in  that  wood. 

If  furniture  is  known  to  be  infested  already,  is  there  any  way  to  stop  the  destruc- 
tion already  begun?— [T.  C.  Harris,  Curator  State  Museum,  Raleigh,  North  Carolina, 
May  (;,  1891. 

Reply. — There  are  various  species  of  insects  belonging  to  different  orders  that  are 
known  to  injure  oak  furniture  in  the  manner  you  describe,  but  since  you  do  not  give 
particulars  as  to  the  appearance  and  size  of  the  worm  which  emerged  from  the  furni- 
ture it  is  impossible  to  tell  to  what  particular  species  it  belongs. 

The  borers  which  are  most  frequently  found  in  furniture  belong  to  the  following 
families  of  the  order  Coieoptera:  Ccramhij(Ma',ov  Longicoru  Beetles,  the  larvio  of 
which  are  known  as  round-headed  borers  ;  BitpresHdw,  the  larvie  of  which  are  termed 
flat-headed  borers;  Scolytidw,  and,  finally,  Ptinidw,  the  larvic  of  which  have  no  par- 
ticular name.  The  two  families  last  named  are  mostly  small  insects,  and  if  their 
larvie  or  images  emerge  from  a  piece  of  furniture  the  damage  is  usually  not  very 
noticeable.  Moreover,  the  Ptinidw  only  attack  old  furniture  or  perfectly  dry  timber. 
Your  worm,  which  presumably  was  of  larger  size,  belongs,  therefore,  in  all  proba- 
bility, to  the  Biqnx'stidw  or  Cerambycidai.  The  species  of  these  families  rarely,  if  ever, 
oviposit  in  perfectly  healthy  and  living  trees,  but  at  once  infest  trees  if  they  are 
felled.  If  the  trees  after  being  felled  are  allowed  to  remain  in  the  woods  for  weeks 
or  months  during  spring  or  summer  the  wood  is  sure  to  be  infested  with  the  larv;o  of 
one  or  several  species  of  these  beetles,  and  herein  lies  the  chief  if  not  the  only 
cause  of  the  injury  to  furniture.  After  such  trees  have  been  sawed  into  boards  the 
larv;r  continue  to  live  therein,  and  if  they  happen  to  be  in  the  center  of  a  board  no 
amount  of  heat  of  an  ordinary  kiln  will  hurt  them  in  the  least.  If  the  felled  trees 
at  or  before  the  opening  of  spring  be  removed  from  the  woods  and  placed  in  large, 
airy  sheds  they  would  be  protected  from  the  attacks  of  the  beetles,  and  this  is  the 
best  and  most  rational  way  of  preventing  injury  to  furniture.  It  is  also  recom- 
mended to  carefully  inspect  the  boards  before  thej^  are  worked  up.  In  most  cases  it 
will  be  possible  to  detect  the  holes  of  the  borers,  and  the  latter  cau  be  killed  by  in- 
jecting a  quantity  of  benzine,  kerosene,  or  bisulphide  of  carbon  into  the  holes. 

In  the  dry  wood  of  furniture  the  development  of  these  borers  is  often  greatly  re- 
tarded, and  there  are  instances  on  record  where  after  the  lapse  of  ten  or  more  years 
the  larvaj  or  the  images  emerge  from  the  wood. 

It  can  be  said  that  the  oak  harbors  a  greater  number  of  borers  than  other  trees, 
and  there  are  few,  if  any,  kinds  of  trees  which  are  not  infested  by  one  or  several 
species  of  wood-boring  insects. —[May  8,  1891.] 
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The  White  Pine  "Weevil. 

I  ;uii  growinjf  some  acres  of  white  pine  trees  (7'(»//s  strohus).  Their  worst  enemy 
is  an  insect  wliicli  hiys  its  eggs  at  the  base  of  the  junner,  or  npright  sprig,  which 
starts  from  the  tree's  top  in  the  spring.  The  worm  kills  this  rnnner  and  the  side 
shoots  then  grow  in  a  more  npright  position  and  make  a  crotched  tree  of  little  or  no 
valne  for  timber.  I  see  no  way  to  prevent  the  ravages  of  this  little  do-evil,  but  should 
like  to  know  more  about  him.— [J.  U.  Lyman,  Exeter,  New  Ilamp.shire,  April  22, 
1891. 

Reply.—  *  *  '  The  insect  which  you  complain  of  is  the  White-pine  Weevil 
(Pissodes  strobi).  Yon  will  find  this  insect  treated  at  some  length  on  pages 734  to  741 
of  the  Fifth  Report  of  the  U.  S.  Entomological  Commission  a  copy  of  which  I  have 
sent  you  by  accompanying  mail.— [April  22,  1891.] 

A  Lampyrid  infested  with  Mites. 

I  send  a  little  Lampyrid,  which  seems  to  have  mites  on  it.  Does  the  larva  live  in 
the  ground  ?  I  took  a  thousand  from  an  old  pine  root.  Every  morning  there  would 
be  a  lot  of  them  geemingly  just  come  from  the  root  that  is  in  the  ground. — [Mrs.  A. 
E.  Bush,  San  Jos6,  California,  April  24,  1891. 

Reply. —  *  »  »  The  Lampyrid  beetle  is  Eros  hamatus.  The  larvae  of  these 
beetles  live  at  or  near  the  surface  of  the  ground,  often  in  connection  with  decayed 
wood.  The  mites  which  you  mention  on  the  beetles  are  the  young  of  some  Gamasid 
and  are  new  to  the  collection.— [May  4,  1891.] 

Diabrotica  injuring  Corn  in  California. 

Found  yesterday  what  I  take  to  be  the  larva?  of  DiahroUca  soror  very  injurious  to 
young  corn,  which  is  cut  very  often  entirely  off  above  roots ;  often  three  to  five  larvae 
in  one  plant.  Have  you  had  it?  Will  raise  mature  insects  of  same.  *  *  •  — 
[Albert  Koebelfi,  Alameda,  California,  May  25,  1891. 

Reply.—  *  *  *  I  am  glad  to  receive  the  larvae  which  are  undoubtedly  those 
of  DiahroUca  soror,  as  we  did  not  have  them  before  in  the  collection.  It  is  interesting 
to  know  that  this  insect  has  the  same  habit  as  its  eastern  congeners,  D.  inttaia  and  D. 
lovgicornis.  I  shall  be  glad  to  have  you  make  full  notes  concerning  its  injuries.— 
[June  2,  1891.  ] 

A  new  Pest  to  Prune  trees. 

T  inclose  sample  of  bugs  which  are  eating  the  foliage  of  prune  trees,  stripping 
them  in  a  short  time.  What  is  it  ?  What  will  kill  it  ?— [  J.  11.  Albert,  Salem,  Oregon, 
May  12,  1h91. 

Reply. —  *  *  »  This  beetle  is  one  of  the  weevils  known  as  Thricolepis  inornata. 
It  is  a  western  species  and  little  or  nothing  is  known  of  its  habits.  It  is  a  new  pest 
and  requires  investigation.  Feeding  as  it  does,  the  best  remedy  will  l)e  to  spray  the 
affected  trees  with  Paris  green  or  London  purple  in  the  proportion  of  1  pound  to  200 
gallons  of  water.  I  would  urge  you  to  keep  this  office  posted  as  to  further  develop- 
meuts.— [May  19,  1891.] 

The  Pear-blight  Beetle  and  Plum  Plant-louse. 

I  send  yon  two  specimens  of  insects;  one  of  them  is  on  plum  leaves  and  is  the 
smaller  and  of  a  greenish  color.  It  is  very  destructive  on  the  pinm.  The  black 
and  larger  insect  is  at  work  on  the  apple  trees.  They  are  very  numerous  and  are 
working  on  the  new  shoots  where  they  branch  out  from  the  limbs  this  spring.  What 
are  the  names  of  these  insects  and  what  are  the  best  remedies  for  their  destruction  ? — 
[Jesse  P.  Elliott,  Connorsville,  Indiana,  May  18,  1891. 
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Rkply.—  Tho  small  green  insect  on  your  plums  is  one  of  the  plnm  plant-lice, 
known  as  Phorodon  mahaleb.  The  best  remedy  for  this  insect  would  be  to  spray  your 
trees  with  a  dilute  kerosene  emulsion,  made  according  to  tho  formula  given  in  Cir- 
cular No.  1,  New  Series,  of  the  Division  of  Entomology,  The  other  insect  is  the  so- 
called  Pear-blight  Beetle  (an  erroneous  designation,  as  it  has  nothing  to  do  with  the 
pear  blight),  known  scientifically  as  Scohjtns  ruguloaua.  This  insect  is  a  very  diffi- 
cult pest  to  tight,  and  there  are  no  direct  remedies  of  a  practical  valne.  Although  the 
beetle  feeds,  as  yon  describe,  upon  healthy  trees,  it  breeds  only  in  trees  which  are 
diseased  or  dying  from  some  other  cause.  The  best  preventive,  therefore,  is  a 
trapping  system.  If  there  are  any  dead  or  dying  trees  in  your  orchard  these  should 
be  cut  down  and  burned,  from  the  1st  to  the  middle  of  Juno,  after  the  beetles  have 
laid  their  eggs.  In  this  way  you  will  greatly  lessen  tho  number  of  next  year's  crop  of 
beetles.  If  your  orchard  is  large  and  yon  have  one  or  two  old  worthless  trees  I  would 
advise  you  to  girdle  them  this  summer  and  burn  them  entirely  next  year,  about  the 
first  week  in  June.  The  great  majority  of  the  beetles  will  be  attracted  to  these  trees 
and  will  lay  their  eggs  in  them,  which  will  thus  be  destroyed.— [June  3,  1891.] 

Caterpillars  and  Spiders  migrating  in  Midwinter. 

I  send  you  by  to-day's  mail  a  box  containing  some  larvae  and  spiders  found  to-day. 
They  were  all  traveling  npon  the  ice  in  an  easterly  direction.  I  should  like  to  know 
how  larva?  as  lively  as  these  can  subsist  at  this  season  of  the  year.  The  ground  has 
been  covered  with  snow  and  ice  for  the  last  two  months,  and  the  place  where  they 
were  found  was  covered  with  a  sheet  of  ice  about  three  inches  thick.  There  were  a 
few  hardbacks  and  bulrushes  sticking  up  here  and  there,  but  these  could  not  have 
furnished  food  for  the  worms,  since  they  were  dried  up.  While  cutting  white  birches 
a  few  days  ago,  I  noticed  that  they  were  thickly  covered  with  Myiilaspis  pomorum,  but 
not  quite  as  thickly  as  the  piece  of  apple  wood  yon  will  find  in  the  box.  The  scales 
on  the  birch  seemed  more  numerons  within  a  foot  or  two  of  the  ground  than  elsewhere 
on  the  trees.  Is  this  scale  of  common  occurrence  on  birch  ? — [John  D.  Lyons,  Mon- 
ticello,  New  York,  January  16,  1R91. 

Keply.— The  larva  is  the  so-called  Bronzy  Cut-worm  (Nephelodes  violans).  The 
insect  hibernates  in  the  larval  state,  and  you  will  find  a  precisely  similar  instance  to 
this  you  describe,  mentioned  in  the  Fourth  Report  of  the  New  York  State  Entomolo- 
gist (Albany,  1888),  page  50.  Why  the  caterpillars  should  come  out  of  their  winter 
quarters  in  midwinter  is  nnexplained.  The  spiders  which  you  send  are  immature 
specimens  of  some  species  of  rardnsa.  They  can  not  bo  determined  specifically  on 
account  of  their  immaturity. 

MyUlaspis  pomorum  occurs  npon  a  number  of  trees  other  than  Apple,  but  so  far  as  I 
know  has  not  been  recorded  from  Birch,  although  it  is  quite  to  be  expected  npon 
these  trees,  as  it  is  found  upon  Linden,  Maple,  Willow,  Poplar,  Ash,  Elm,  and  other 
trees. — [January  21,  1891.] 

The  Grape-vine  Plume-moth. 

I  send  some  samples  of  our  latest  acquisition— shoots  from  our  grapevines  matted 
together  by  a  small  fuzzy  or,  rather,  hairy,  light-green  larva  about  one-half  an  inch 
long.  The  twigs  are  all  with  distorted  leaves,  and  of  course  no  healthy  bunches  of 
gi-apes  can  be  expected.  Some  of  these  twigs  are  covered  with  tiny  white  globules, 
clear  as  ice  ;  scarcely  a  branch  has  escaped  their  ravages.  Can  I  do  anything  to  pre- 
vent their  further  increase  ?  I  have  nipped  off  the  affected  parts  and  destroyed  them, 
but  of  course  many  are  left.— [Miss  Amy  J.  Brown,  Somers,  Westchester  County,  New 
York,  May  24,  1891, 

Reply.—  *  »  •  Your  grape  tips  are  injured  by  the  larvae  of  the  Grapevine  Plume- 
moth  {Pteropliorus  perisceUdaclylus) .  The  insect  is  single-brooded  and  the  damage 
will  soon  cease,  but  it  will  be  quite  important  to  pick  off  all  of  the  infested  tips  from 
now  on.     Their  number  will  not  increase  the  present  season.     It  is  doubtful  whether 
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spiiuyiug  will  have  iiiucli  effect  unlesa  you  hcgiu  it  curlier  in  the  season,  as  the  insects 
are  so  protected  by  the  leaves. — [June  1,  181)1.] 

Parasite  of  Forest  Tent-caterpillar. 

I  send  yon  hy  mail  some  egg  parasites  bred  from  Forest  Tent-caterpilhar  eggs  this 
spring.  The  eggs  of  this  species  are  snrprisiugly  fiee  from  parasites.  I  only  got  six 
specimens  of  tlie  species  sent  and  no  other  parasites  from  about  fifty  egg  clusters.  I 
inclose  you  Professor  Townseud's  description  of  two  Tachinas  which  appeared  in 
Fsyehe  recently.  These  were  bred  by  nic  last  fall.  The  smaller  one  was  very  abun- 
dant; over  80  per  cent  of  the  cocoons  examined  were  infested. — [F.  L.  Harvey, 
Orono,  Maine. 

Reply. —  *  *  *  The  small  box  arrived  by  the  same  mail  and  I  was  disappointed 
to  find  that  one  of  the  specimens  had  disappeared  during  the  journey.  The  other, 
however,  is  a  species  of  Tctrastichiis,  a  genus  in  which  we  have  an  indefinite  number 
of  undescribed  species  in  this  country  which  are  very  diflicult  to  separate. 

Your  species  is  probably  undescribed.  Tetrastichus  is  invariably,  so  far  as  we  know, 
hyperparasitic  and  the  primary  parasite  is  in  your  case,  probably,  a  Telenomus  or  a 
Trichogramma. — [June  2,  1891.] 

An  Anthomyiid  injuring  Sugar  Beets. 

I  send  to-day  a  few  Sugar  Beets  planted  in  March  and  April.  I  find  they  have  been 
attacked  with  some  new  enemy,  and  I  fear  a  dangerous  one.  We  have  1,000  acres, 
all  very  promising,  but  all  are  more  or  less  afflicted  with  this  disease. 

I  send  you  some  imported  seed,  thinking  the  pest  was  imported  with  the  seed. 
Three  years  ago  all  of  the  marsh  mallow  in  the  neighborhood  of  Watsonville  was 
similarly  aftiicted.  "  *  *  — [W.  V.  Gaffey,  Moro  Cojo  Ranch,  Castroville,  Cali- 
fornia, May  22,  1891. 

Reply. —  »  «  »  your  beets  have  been  attacked  by  the  larva  of  some  species  of 
Anthomyia  closely  allied  to  the  Cabbage  Maggot  and  Onion  Maggot.  The  exact  spe- 
cies can  not  be  ascertained  without  rearing  the  insect  to  the  adult  or  "fly"  state. 
This  insect  could  not  possibly  have  been  imported  with  the  seed,  and  it  will  be  very 
interesting  to  know  the  nature  of  the  crop  previously  planted  on  the  same  ground, 
or,  if  new  ground,  the  nature  of  the  vegetation  before  planting.  None  of  the  remedies 
which  have  been  heretofore  suggested  can  be  applied  with  any  satisfaction  on  such 
a  large  scale,  and  at  this  distance  it  is  difficult  to  advise;  and  jirobably  the  best 
thing  to  be  done  will  be  to  send  you  one  of  our  California  agents. — [June  1,  181)1.] 

Remedies  against  Sand-flies  and  Mosquitoes. 

During  two  seasons  of  field  work  on  the  Geological  Survey  of  Canada  I  have  found 
pyrethrnm  powder  an  excellent  thing  to  burn  in  the  tent  to  stupefy  and  kill  mosquitoes 
and  black  and  sand  flies.  This  powder  is  known  by  all  druggists  as  "  Insect  Powder," 
or  as  "Pyrethruni  Powder,"  and  sometimes  as  "Dalmatian"  or  "Persian  Insect 
Powder."  It  is  a  perfect  "God-send"  to  tired  men  in  the  field  after  a  hard  day's 
work.  Have  also  seen  it  used  in  the  houses  and  stores  of  the  Hudson  Bay  Company. 
When  you  retire  to  your  tent  at  night,  or  for  a  nap  at  midday,  close  all  the  sides  and 
the  door  of  the  tent,  and  burn  about  enough  to  cover  a  penny.  Make  the  powder 
into  a  little  pyramid  or  cone,  on  top  of  bark,  stone,  tin,  or  any  other  article,  and  light 
the  tip  with  a  match.  It  will  smolder  away,  and  the  fumes  will  quite  stupefy  all 
the  mosquitoes  in  the  tent.  It  is  useless  out  in  the  open,  but  I  have  found  "  Hind's 
Black  Fly  Cream"  (prepared  by  A.  S.  Hind,  pharmacist,  Portland,  Maine),  an  excel- 
lent preparation  for  repelling  flies,  etc.  It  should  be  applied  every  few  hours  when 
the  flies  are  bad.— [A.M.  Campbell,  Box  120,  Perth,  Ontario,  May  12,  1891. 

Reply.—  *  *  *  The  u«e  of  pyrethrum  which  you  describe  is  by  no  means  new, 
but  your  testimony  as  to  its  value  is  worth  recording,  and  your  recommendation  of 
the  "Black  Fly  Cream"  is  of  value. — [May  1.^,  1691.] 
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The  Horn  Fly  in  Virginia. 

I  iucloso  two  8i)rcii)icnii  of  the  "  Horn  Fly  "  tluit  has  been  torturiug  onr  cuttle  for 
several  years.  This  Hy  fust  attracted  notice  the  summer  of  1889  by  appearing  in 
Bwarms  and  settling  aronnd  the  horns  of  the  cattle,  seeming  to  do  no  damage  beyond 
worrying  them.  The  next  year  the  cattle,  especially  the  milch  cows,  commenced  to 
show  the  result  of  the  annoyance  by  falling  off  in  ilesli  and  in  the  flow  of  milk. 
They  have  never  recovered  from  the  attacks  of  1S'.)0.  This  spring  the  lly  has  already 
appeared  in  numbers,  and  now  they  attack  the  cows  in  a  new  way,  by  causing  numer- 
ous sores  (under  the  belly  x>rincipally).  A  Jersey  cow"  just  bought  by  us,  and  brought 
only  12  miles  from  here  a  fortnight  ago,  has  been  especially  attacked.  A  half-dozeu 
sores  have  already  appeared  on  her  body.  She  has  fallen  off  in  her  How  of  milk  and 
in  flesh.  I  have  liberally  aunoiuted  the  cows  with  a  preparation  of  tar,  lard,  and 
crude  carbolic  acid,  but  it  does  not  drive  the  pest  away;  they  settle  wherever  the 
hair  is  free  from  the  ointment.  Can  you  direct  me  what  to  do  ?  Is  there  any  way  in 
•which  they  can  be  kept  from  the  cattle  ?  What  is  the  genus  of  the  lly  f  *  »  » 
—[J.  S.  Strayer,  box  31,  Port  Eepublic,  Virginia,  May  4,  1891. 

Keply.— I  am  much  obliged  to  you  for  this  note  concerning  the  occurrence  of  this 
insect  in  your  neighborhood,  and  send  you  by  accompanying  mail  a  copy  of  a  pam- 
phlet which  treats  of  its  life-history  and  the  best  remedies  so  far  tried.  I  shall  be 
glad  to  have  you  try  the  remedies  there  mentioned  and  inform  me  of  the  result.  I 
may  take  an  occasion  if  events  justify  to  send  an  assistant  to  Port  Republic  later  in 
the  season. — [May  5,  1S91.] 

A  Plague  of  Grasshoppers  in  Idaho. 

I  understand  there  has  been  a  commission  constituted  to  examine  and  inquire  into 
the  grasshopper  districts.  This  section  has  been  a  very  gre.at  sufteierfrom  thisplague 
for  five  consecutive  years.  They  seem  to  bo  native.  They  are  of  a  small  black  variety 
and  do  not  seem  to  migrate.  Farmers  are  prevented  from  raising  crops,  cereals,  and 
vegetables,  and  will  soon  be  compelled  to  desert  their  farms  and  homes  unless  they 
get  relief.  If  it  is  in  the  power  of  your  Department  to  render  aid,  for  the  sake  of 
humanity  do  so.— [Geo.  B.  Hill,  Bellevue,  Idaho,  May  11,  1891. 

Eeply. —  *  *  »  There  has  been  no  commission  recently  constituted  for  the 
purpose  which  you  mention,  and  the  Entomological  Commission,  which  was  organ- 
ized at  the  time  of  the  Kansas  and  Colorado  outbreak  in  1874  to  1870,  ceased  to  exist 
about  1881.  The  Entomologist  of  this  Department,  however,  Prof.  C.  V.  Riley,  was 
chief  of  that  commission  and  is  much  interested  in  the  subject  of  damage  by  grass- 
hoppers. Bulletin  No.  25  of  this  Division  goes  over  the  whole  subject  of  destructive 
"  locusts  or  grasshoppers."  Full  information  is  given  in  this  bulletin  regarding  the 
necessary  remedies  in  such  cases  as  yours.  The  Entomologist  would  be  very  glad 
to  have  you  send  on  specimens  of  the  particular  species  which  is  proving  so  injurious 
in  your  neighborhood.     *     *     *    — [May  10,  1891.] 

Pacific  Coast  Termites. 

I  send  a  few  live  insects.  I  think  you  told  me  once  they  are  T&rmites.  The  winged 
form  was  plentiful  last  January,  but  I  only  saw  three  when  I  took  these.  The  soldiers 
are  not  plentiful.  Where  I  chop  the  old  wood  there  may  be  quantities  of  the  smaller 
ones,  and  only  an  occasional  soldier.  Perhaps  they  hide  faither  away.  The  soldier 
must  help  some  to  provide  food.  I  placed  a  few  in  ajar,  and  put  in  a  fly.  The  sol- 
dier backed,  and  then  with  a  run  and  a  jump  attacked  the  fly,  and  soon  severed  the 
head  from  the  body,  and  left  it  to  look  for  more.  Other  ants  went  immediately  to 
sucking  the  headless  trunk  and  the  head. 

How  many  forms  are  likely  to  be  found  in  one  colony  ?  I  have  found  very  iawf  small 
soldiers;  only  two  or  three  even. — [Mrs.  A.  E.  Bush,  San  Jos6,  California,  May  24, 
1891. 
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llErLY. —  Tlio.  insect  which  yon  send  is  ono.  of  the  common  Pacific  coast  forms  of 
the  so-called  "  White  Ants,"  and  is  known  as  Termopsis  angusHcoUis.  Yonr  note  on 
the  habits  of  the  species  is  A^ery  interesting.  I  am  not  familiar  with  any  detailed 
account  of  the  habits  of  ^his  genus,  but  there  are  likely  to  be  four  forms — male,  female, 
ordinary  worker,  and  soldier.  If  you  have  the  opportunity,  a  careful  study  of  its  hab- 
its will  be  important,  and  I  should  be  glad  to  receive  from  you  specimens  of  all  the 
forms— [May  4,  1891.] 


GENERAL  NOTES. 

MASSACHUSETTS  LAWS   AND    REGULATIONS   AGAINST   THE   GYPSY 
MOTH. 

AN  ACT  to  provide  .igainst  tlepredations  bj'  the  insect  known  as  Ocneria  digpar,  or  Gypsy  Moth. 

Be  it  enacted  hi/  the  Senate  and  House  of  liepresentatives  in  General  Court  assembled, 
and  by  the  authoriti/  of  the  same,  as  follows  : 

Sectiox  1.  The  State  Board  of  Agriculture  is  herebj-  authorized,  empowered,  and 
directed  to  provide  and  carry  into  execution  all  possible  and  reasonable  measures  to 
prevent  the  spreading  and  to  secure  the  extermination  of  the  Ocneria  dispar,  or  Gypsy 
Moth,  in  this  Commonwealth;  and  to  this  end  said  State  Board  of  Agriculture  shall 
have  full  authority  to  provide  itself  with  all  necessary  material  and  appliances  aiul 
to  employ  such  competent  persons,  servants,  and  agents  as  it,  said  State  Board  of 
Agriculture,  shall  from  time  to  time  deem  needful  in  the  execution  of  the  purposes  of 
this  act;  and  said  State  Board  of  Agriculture  shall  also  have  the  right  itself  or  by 
any  persons,  servants,  or  agents  employed  by  it,  said  board,  under  this  act  to  enter 
upon  the  lauds  of  any  person. 

Sec.  2.  The  owner  of  any  land  so  entered  upon,  who  shall  suffer  d.amage  by  such 
entry  and  act;*  done  thereon  by  said  State  Board  of  Agriculture,  or  under  its  direction, 
may  recover  the  same  of  the  city  or  town  in  which  the  lands  so  claimed  to  have  been 
damaged  are  situate,  by  action  of  contract;  but  any  benefits  received  by  such  entry 
and  the  acts  done  on  such  lands  in  the  execution  of  tbe  purposes  of  this  act,  shall 
be  determined  by  the  court  or  jnrj-  before  whom  such  action  is  heard,  and  the  amount 
thereof  shall  be  applied  to  the  reduction  of  said  damages,  and  the  Commonwealth 
shall  refund  to  said  city  or  town  one-half  of  the  amount  of  the  damages  recovered. 

Sec.  3.  Said  State  Board  of  Agriculture  shall  have  full  authority  to  make  from 
time  to  time  such  rules  and  regulations  in  fiirtlierauce  of  the  purposes  of  this  act  as 
it  shall  deem  needful ;  which  rules  and  regulations  shall  be  published  in  one  or  more 
newspapers  published  in  the  county  of  Suffolk;  and  copies  of  such  rules  and  regu- 
lations shall  be  posted  in  at  least  three  public  ]daces  in  each  city  or  town  in  which 
said  Ocneria  dispar,  or  Gypsy  Moth,  shall  be  found  l)y  said  State  Board  of  Agriculture 
to  exist,  and  a  copy  thereof  shall  be  filed  with  the  city  clerk  of  each  such  city,  and 
with  the  town  clerk  of  each  such  t®wn ;  and  any  person  wiio  shall  knowingly  violate 
any  of  the  provisions  thereof  shall  bo.  punished  for  each  such  violation  by  a  fine  not 
exceeding  twenty-five  dollars. 

Sec.  (}.  Any  person  who  sh.all  pmrposely  resist  or  obstruct  said  State  Board  of 
Agriculture,  or  any  persons,  servants,  or  agents  employed  by  it  under  this  act,  while 
engaged  in  the  execution  of  the  purposes  of  this  act,  shall  be  punished  by  a  fine  not 
exceeding  twenty-five  dollars  for  each  oifeuce. 

Sec.  7.  It  shall  be  unlawful  for  any  person  knowingly  to  bring  the  insect  known 
as  Ocneria  dispar,  or  Gypsy  Moth,  or  its  nests  or  eggs,  within  this  Commonwealth  ;  or 
for  any  person  knowingly  to  transport  said  insect,  or  its  nests  or  eggs,  from  any 
town  or  city  to  another  town  or  city  within  this  Commonwealth.  Any  person  who 
shall  offend  .against  the  provisions  of  this  section  of  this  act  shall  be  punished  by  a 
fine  not  exceeding  two  hundred  dollars  or  by  imprisonment  in  the  house  of  correction 
not  exceeding  sixty  days,  or  by  both  said  fine  and  imprisonment. 
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Sec.  S.  Tho  said  Stato  Board  of  Agricnlfcnro  may  exercise  all  the  dntiea  and  powers 
herein  couferred  uj)oa  said  board  by  aud  tbroujjh  its  secretary  aud  such  members  of 
said  Board  as  said  board  may  designate  and  appoint  to  have  in  charge  in  conjnnc- 
tiou  with  its  secretary  in  the  execntion  of  the  purposes  of  this  act. 

At  a  special  meeting  of  tho  State  Board  of  Agriculture  held  April  28,  18D1,  to  con- 
sider an  act  of  the  Massachusetts  legislature  entitled  "An  act  to  provide  against 
depredations  by  the  insect  known  as  the  Ocneria  dispar,  or  Gypsy  Moth,"  and  to  pro- 
vide for  carrying  out  the  provisions  of  said  act,  it  was  Aoted  that  William  K. 
Sessions,  N.  S.  Shaler,  and  Francis  H.  Appletou  be  a  committee  of  the  said  board  to 
exercise  all  the  duties  and  powers  conferred  by  the  above-mentioned  act  upon  the 
State  Board  of  Agriculture. 

William  R,  Sessions, 

Secretary. 

RULES  AND   REGULATIONS. 

1.  All  persons  are  forbidden  by  law  to  remove  the  Gypsy  Moth,  its  nests,  or  eggs 
from  one  place  to  another,  in  any  city  or  town,  and  are  requested  to  exercise  care 
against  so  transporting  the  Gypsy  Moth  on  teams  and  carriages. 

2.  All  persons  are  forbidden  to  remove  from  the  present  locality  in  the  towns  of  Med- 
ford,  Everett,  Chelsea,  Maiden,  Melrose,  and  Arlington  any  hay,  manure,  wood,  bark, 
trees,  rags,  lumber,  or  shrubbery  of  any  kind,  without  a  written  permit  from  the 
department.    All  loads  must  be  well  covered  with  canvas  covers. 

3.  All  persons  are  forbidden  to,  in  any  way,  imitate  or  erase  the  marks  employed 
by  this  department  to  designate  trees,  fences,  or  bnildings  which  are  infested  or  have 
been  cleaned. 

4.  All  vehicles  leaving  the  above-named  district  may  be  stopped  by  the  officers  of 
the  department,  and  delayed  until  their  contents  have  been  sufficiently  inspected  to 
determine  the  fact  that  they  are  not  liable  to  transmit  the  eggs  or  any  other  form  of 
the  insect. 

r>.  No  person  shall  remove  the  bark  from  trees,  nor  attempt  to  scrape  and  clean 
them,  without  first  notifiying  this  department,  and  having  said  trees  thoroughly  in- 
spected, and  if  found  infested,  cleaned  under  its  direction. 

The  eggs  of  the  Gypsy  Moth  are  freq.iently  scattered  abroad  by  scraping  the  trees 
and  by  careless  gathering  ;  therefore,  all  persons  except  the  authorized  agents  of  this 
department  are  forbidden  to  remove  the  eggs  of  the  Gypsy  Moth  from  trees  or  other 
objects  npon  which  they  may  have  been  deposited. 

Real-estate  owners  and  tenants  are  requested  to  destroy  all  other  forms  of  the 
moth  which  they  may  find  upon  their  premises. 

G.  All  persons  upon  notice  are  required  to  confine  their  dogs  while  the  agents  of 
this  department  are  at  work  npon  their  jiremises. 

7.  Owners  and  tenants  are  requested  to  gather  and  burn,  before  June  ir>,  1891,  all 
rubbish  and  useless  material  upon  their  premises  that  may  provide  nesting  places  for 
the  insect  and  to  fill  with  cement  or  other  solid  material  all  holes  in  trees  npon  their 
premises. 

H.  All  persons  are  requested  to  keep  the  windows  of  their  houses  protected  by 
screens  during  the  summer  months,  as  it  is  found  the  insect  often  lays  its  eggs  in  the 
houses  wherever  it  can  gain  admittance. 

9.  All  persons  having  reasonable  cause  to  believe  that  the  eggs,  caterpillars,  or 
other  forms  of  the  Gypsy  Moth  exist  on  or  about  their  premises  are  earnestly  re- 
quested forthwith  to  notify  E.  IT.  Forbush,  director,  by  letter  addressed  to  his  office 
in  Maldeu,  Mass.  Information  of  their  existence  in  isolated  or  unexpected  localities 
will  be  gratefully  received,  and  all  persons  furnishing  such  information  will  receive 
the  thanks  of  the  department. 

10.  Notice  is  hereby  given  that  it  will,  in  some  cases,  be  necessary  to  remove  boards 
from  fences  or  buildings.     In  all  cases  they  will  eventually  be  replaced,  if  possible, 
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without  diiuiajje  to  tho  structure.  Attention  is  culled  to  the  fact  that  any  damage 
done  by  the  agents  or  servants  of  this  depart nient  in  llie  worlv  of  exterminating  the 
moth  may  be  recovered  under  provisions  of  section  'J,  as  above  printed. 

Attention  is  also  called  to  section  6  as  above  printed,  which  sets  forth  the  penal- 
ties for  obstructing  any  servant  or  agent  of  the  State  Board  of  Agriculture, 

11.  Courteous  and  considerate  conduct  is  expected  of  all  agents  and  employes  of 
the  department.  Complaints  in  writing  concerning  any  infraction  of  this  rule  should 
be  sent  to  the  director  and  will  be  heard  by  him  or  the  committee. 

William  H.  Sessions, 
N.  S.  Shaler, 
F.  II.  Appletox, 
Committee  of  State  Board  of  Agriculture. 

THE  EXTERMINATION  OF  THE  GYPSY  MOTH. 

About  the  middle  of  June  the  entomologist  made  a  short  trip  into 
the  districts  of  Massachusetts  most  severely  visited  by  the  Gypsy 
Moth,  with  a  view  of  observing  the  state  of  things  and  because  it  had 
been  reported  that  the  efforts  being  made  to  exterminate  the  pest  were 
somewhat  unsatisfactory.  Aq  investigation  of  the  methods  emploj^ed 
resultod  in  the  conviction  that  they  were  not  likely  to  be  successful. 
The  members  of  the  committee  having  the  matter  in  charge  were  unable 
to  give  much  i^ersonal  attention  to  the  work,  and  the  spraying  was  being 
performed  in  a  crude  and  unsatisfactory  manner,  and  without  entomo- 
logical supervision  of  au  advisory  character.  No  well  directed  and 
carefully  conducted  experiments  had  been  made  to  ascertain  what  spe- 
cial methods  are  best  for  this  specific  case.  As  a  consequence  widely 
varying  results  had  been  obtained  and  in  no  instance,  where  trees  were 
examined  that  had  been  treated,  was  it  difficult  to  find  living  caterpil- 
lars yet  ui)on  them.  The  need  of  some  one  experienced  in  entomological 
matters  to  make  proper  biographic  notes  and  to  direct  proper  experi- 
mentation was  apparent,  and  the  fact  was  strongly  urged  upon  Mr. 
Sessions,  the  chairman  of  the  committee.  It  has  recently  been  learned 
that  arrangements  have  been  made  with  Prof.  C.  11.  Fernald  Avhereby 
he  will  give  active  personal  supervision  to  the  work.  This  is  a  step  in 
the  right  direction. 

As  the  possibility  of  extermination  becomes  doubtful,  all  effort  look- 
ing to  the  control  of  the  species  as  one  to  be  continually  dealt  with 
grows  in  importance,  and  it  is  strongly  recommended  that  an  effort  be 
made  to  introduce  some  of  the  natural  enemies  of  the  species  which  are 
known  to  occur  in  Europe.  The  difficulties. which  the  committee  have 
to  encounter  are  great.  There  is  much  prejudice  against  the  use  of 
Paris  green,  and  individuals  have  interfered  with  the  work  more  or  less 
seriously,  in  some  cases  forcibly. 

HOT  WATER  FOR   THE   ROSE   CHAFER. 

It  seems  from  the  experience  of  the  present  season  that  the  Eose 
Chuier  {Macrodactylus  subspinosus)  is  YteGuUnTly  siisGei^tihlci  to  the  ac 
tion  of  hot  water.  Mr.  D.  J.  Kellogg,  of  Vineland,  New  Jersey,  was 
the  first  to  suggest  this  idea  to  us.     He  wrote  us  untler  date  of  June  8 


475 

that  for  the  previous  live  days  he  had  been  experimenting,  and  had  dis- 
covered that  without  doubt  water  heated  even  to  a  comparatively  low 
temperature  will  kill  the  beetles.  He  had  previously  experimented  with 
vegetable  infusions,  and  was  led  to  the  discovery  by  the  fact  that  his 
infusions  were  efficacious  when  warm,  but  useless  when  cold,  lie  further 
wrote  that  he  conducted  his  experiments  before  Colonel  Pearson  and  Mr. 
John  B,  Smith,  and  that  they  would  test  the  matter  further.  We  im- 
mediately wrote  to  one  of  our  Virginia  correspondents,  Mr.  J.  S.  Strayer, 
of  Port  Republic,  Virginia,  asking  him  to  test  the  remedy,  and  he  re- 
ported perfect  success. 

On  June  12  we  again  received  a  communication  from  Mr.  Kellogg 
confirming  his  previous  information,  and  desiring  us  to  take  the  matter 
up  by  having  a  machine  perfected  for  the  application  of  steam.  The 
use  of  hot  water  for  this  purpose  was  also  independently  discovered  by 
Mr.  E.  S.  Carman,  of  the  Rural  Neic  Yorker.  Under  date  of  June  22nd 
Mr.  Carman  desired  our  opinion  on  an  editorial  note  which  was  prepared 
for  his  paper,  and  which  gave  an  account  of  the  means  by  which  he  had 
arrived  at  the  discover3\  He  noticed  that  during  the  hottest  part  of 
the  day  on  June  15  the  "  Rose  Bugs"  sought  shelter.  He  collected  a 
number  and  placed  them  in  a  white  paper  box  and  exposed  the  box  to 
the  sun.  In  an  hour  or  so  the  beetles  were  dead,  when  the  temperature 
in  the  box  was  found  to  be  110°.  Dropping  them  upon  the  soil  when 
exposed  to  the  direct  rays  of  the  sun  had  the  same  effect,  and  the  beetles 
died  apparently  in  30  seconds.  The  temperature  of  the  soil  was  found 
to  be  129°.  Other  specimens  were  then  placed  in  a  box  and  a  table- 
spoonful  of  water  of  a  temperature  of  129"^  was  poured  into  the  box  and 
immediately  poured  out.  The  beetles  were  instantly  killed.  Other  ex- 
periments were  made  with  a  spray  pump,  which  resulted  in  the  conclu- 
sion that  a  comparatively  close  spray  of  125°  temperature  will  invaria- 
bly destroy  the  insect. 

The  evidence,  both  of  Mr.  Kellogg  and  of  Mr,  Carman,  would  seem 
to  be  so  conclusive,  that  we  were  quite  surprised,  in  some  experiments 
of  our  own,  to  find  that  it  was  not  very  fully  borne  out.  The  season 
for  the  Rose-Chafer  in  Washington  had  well-nigh  passed,  and  we  found 
comparatively  few  beetles  to  work  upon.  The  experiments  were  con- 
ducted at  our  residence,  at  Suubury,  by  Messrs.  Marlatt  and  Chitten- 
den, of  the  Division,  and  they  showed  that  even  at  a  temperature  of 
of  135°  F.  the  beetles  recovered  slowly,  after  being  actually  immersed. 
Others  sprinkled  at  close  quarters  with  water  at  this  temperature  recov- 
ered, one  flying  away  in  two  or  three  minutes  afterwards.  At  128°, 
when  immersed  for  five  seconds,  all  experimented  with  recovered, 
whereas  two  immersed  one  minute  at  a  temperature  of  125°  were  killed. 
This  difference  in  results  is  difficult  to  account  for,  and  the  matter  is  of 
such  great  interest  that  we  have  sent  Mr.  A.  B.  Cordley  to  New  Jersey 
with  a  view  of  experimenting  on  a  still  larger  scale  not  only  with 
hot  water  but  also  with  steam,  as  it  is  evident  that  the  use  of  hot 
water,  where  it  is  to  be  applied  at  any  height,  has  many  impracti- 
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cable  features,  as  all  fiue  sprayiug  will  rapidly  cool  tlie  temperature, 
whereas  if  steam  is  geuerated,  the  required  temperature  can  be  more 
easily  made  to  reach  the  insects.  Incidentally  also  we  wished  to  have 
further  experiments  made  with  the  kerosene  emulsion,  with  pyrethrum 
extract,  and  with  kerosene  extract  of  pyrethrum.  The  one  great  diffi- 
culty in  the  way  of  using  effective  destructive  agents  against  the  Rose 
Chafer,  as  we  have  pointed  out  in  the  columns  of  this  Bulletin,  and  as 
we  indicated  to  Mr.  Carman  upon  the  announcement  of  his  discovery,  is 
the  continuous  incoming  of  fresh  beetles  whenever  they  are  excesssively 
abundant,  the  result  beiug  that  after  destroying  every  beetle  upon  a 
given  plant  in  the  morning  they  may  cover  it  again  in  the  evening.  A 
good  and  simple  method  of  killing,  however,  will  be  of  immense  A-alue, 
because  of  the  fact  that  every  female  beetle  destroyed  will  not  only  les- 
sen the  injury  to  some  extent  at  the  time,  but  will  also  tend  to  lessen  it 
very  materially  for  the  ensuing  year. 

NEW  HOIITICULTURAX   LAWS  FKOM   CALIFORNIA. 

The  following  is  the  full  text  of  the  amendment  to  the  act  to  i)romote 
the  horticultural  interests  of  the  State  of  California,  passed  during  the 
last  session  of  Congress,  and  defining  the  duties  of  the  county  boards 
of  horticultural  commissioners: 

Chapter  clxxxviii. — Au  act  auieudatory  of  an  act  entitled  "An  act  to  amend  an 
act  entitled  'An  act  to  promote  tLe  horticultural  interest  of  the  State' "  approved 
March  14,  1881,  approved  March  19, 1889, 

(Approved  March  31,  1891.) 

Section  1.  Section  2  of  said  act  is  hereby  amended  so  as  to  read  as  follows : 
Sec.  2.  It  shall  be  the  duty  of  the  county  board  of  horticultural  commissioners  in 
each  county,  whenever  it  shall  deem  it  necessary,  to  cause  an  inspection  to  be  made  of 
any  orchards,  or  nursery,  or  trees,  plants,  vegetables,  vines,  or  fruits,  or  any  fruit- 
packing  house,  storeroom,  salesroom,  or  any  other  place  or  articles  in  their  jurisdic- 
tion, and  if  found  infested  with  scale  insects,  or  codliu  moth,  or  other  pests  injurious 
to  fruit,  plants,  vegetables,  trees,  or  vines,  or  with  their  eggs  or  larvie,  they  shall 
notify  the  owner  or  owners,  or  person  or  persons  in  charge  or  possession  of  the  said 
places,  or  orchards,  or  nurseries,  or  trees,  or  plants,  vegetables,  vines,  or  fruit,  or 
articles,  as  aforesaid,  that  the  same  are  infested  with  said  insects,  or  other  jiests,  or 
any  of  them,  or  their  eggs  or  larvie,  and  they  shall  require  such  iJerson  or  persons  to 
eradicate  or  destroy  the  said  insects  or  other  pests,  or  their  eggs  or  larv;e,  within  a 
certain  time  to  be  specified.  Said  notices  may  be  served  upon  the  person  or  persons, 
or  either  of  them,  owning,  or  having  charge,  or  having  possession  of  such  infested 
place,  or  orchard,  or  nursery,  or  trees,  plants,  vegetables,  vines,  or  fruit,  or  articles, 
as  aforesaid,  by  any  commissioner,  or  by  any  person  deputed  by  the  said  commis- 
sioners for  that  ijurpose,  or  they  may  be  served  in  the  same  manner  as  a  summons 
in  a  civil  action.  Any  and  all  such  places,  or  orchards,  or  nurseries,  or  trees,  plants, 
shrubs,  vegetables,  vines,  fruit,  or  articles  thus  infested,  are  hereby  adjudged  and 
declared  to  be  a  public  nuisance.  And  whenever  any  such  nuisance  shall  exist 
at  any  plg.ce  within  their  jurisdiction,  or  on  the  i)n>perty  of  any  non-resident,  or 
on  any  property,  the  owner  or  owners  of  which  cannot  bo  found  by  the  county 
board  of  horticultural  connnissioners,  after  diligent  search,  within  the  county,  or 
on  tUo  property  of  any  owner  or  owners  upon  which  notice  aforesaid  baa  been 
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served,  and  who  shall  refuse  or  neglect  to  abate  the  same,  witbiu  the  time  siiecified, 
it  shall  be  the  duty  of  the  county  board  of  horticultural  couimissiouers  to  cause 
said  nuisance  to  be  at  ouce  abated,  by  eradicating  or  destroying  said  insects  or 
other  pests,  or  their  eggs  or  larvaj.  The  expense  thereof  shall  be  a  county  charge, 
and  the  board  of  supervisors  shall  allow  and  pay  the  same  out  of  the  general  fund 
of  the  county.  Any  and  all  sum  or  sums  so  placed  shall  be  and  become  a  lion  on 
the  property  and  premises  from  which  said  nuisance  has  been  removed  or  abated, 
in  pursuance  of  this  act,  and  may  be  recovered  by  an  action  against  such  property 
and  premises,  which  action  to  foreclose  all  such  liens  shall  be  in  the  proper  court 
by  the  district  attorney  of  the  county,  in  the  name  and  for  the  benefit  of  the 
county  making  such  payment  or  payments,  and  when  the  property  is  sold,  enough 
of  the  proceeds  shall  be  paid  into  the  county  treasury  of  such  county  to  satisfy  the 
lien  and  costs;  and  the  overplus,  if  any  there  be,  shall  be  paid  to  the  owner  of 
the  propo.ty,  if  he  be  known,  and  if  not,  into  the  court  for  his  use  when  ascer- 
tained. The  county  board  of  horticultural  commissioners  is  hereby  vested  with 
power  to  cause  any  and  all  such  nuisances  to  be  at  once  abated  in  a  summary  manner. 
Sec.  '-l.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

INSECTS  STOPPING  TRAINS— A  TRUE  STORY. 

Ou  page  30  of  vol.  i  of  Insect  Life,  under  the  caption  "Caterpil- 
lars stopping  trains — a  newspaper  exaggeration,"  we  gave  an  account 
of  the  supposed  stopping  of  trains  on  a  trestle  over  the  Pedee  River  in 
South  Carolina,  in  1887,  by  myriads  of  Cotton  Caterpillars,  which 
proved  upon  investigation  to  be  a  gross  exaggeration.  The  present 
spring,  four  years  later,  the  Evening  Star  of  Washington,  under  date  of 
May  4,  published  a  dispatch  from  Charlotte,  North  Carolina,  stating 
that  the  rails  on  the  Carolina  Central  Railroad,  were  recently  covered 
inches  deep  with  caterpillars,  and.  that  for  three  days  in  succession 
trains  were  brought  to  a  dead  standstill,  the  driving  wheels  of  the 
engines  slipping  round  as  though  tlie  rails  had  been  thoroughly  oiled. 
The  engineers  were  obliged  to  exhaust  the  contents  of  their  sand  boxes 
before  crossing  the  strip  of  swamp  from  which  the  caterpillars  seemed 
to  come.  The  rails  and  cross-ties  were  said  to  be  obscured  from  sight, 
and  the  ground  and  swamps  on  each  side  of  the  track  were  covered 
with  millions  of  the  crushed  caterpillars,  and  from  the  mass  an  unen- 
durable stench  arose. 

On  May  6  we  sent  one  of  our  assistants,  Mr.  A.  B.  Cordley,  to  Char- 
lotte, and  upon  his  investigation  the  facts  as  stated  were  found  to  be 
substantially  true.  The  locality  where  the  caterpillars  were  most 
abundant  was  at  the  "Big  Swamp,"  about  eight  miles  east  of  Lumber- 
ton.  The  species  proved  to  be  the  Tent  Caterpillar  of  the  forest  ( Gl'mo- 
canipa  disstria  Huebn.).  Mr.  Cordley  drove  for  eight  miles  through  the 
forestfrom  Lumberton  to  Big  Swamp,  and  noticed  that  nearly  all  the  oak 
and  gum  trees  were  completely  defoliated.  He  was  told  by  a  gentleman 
who  had  recently  traveled  nearly  all  over  Robeson  County  and  an 
adjacent  county,  that  wherever  he  had  been  the  oaks  and  gums  were 
badly  defoliated.  Mr.  Cordley  also  interviewed  the  crew  of  one  of  the 
trains  which  was  stopped,  and  ascertained  that  the  newspaper  account 
was  perfectly  correct.    He  found  that  the  extraordinary  abundance  of 
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the  caterpillars  was  probably  due  to  the  fact  that  the  country  immedi- 
ately to  the  east  of  Lumberton  is  low  and  swampy,  and  in  the  past 
much  of  it  has  been  over  tlowed  for  a  longer  or  shorter  period  during 
the  winter  and  spring.  Last  summer,  however,  a  canal  was  dredged 
through  the  swamp,  in  consequence  of  which  the  water  the  i)ast  winter 
and  spring  has  been  much  lower  than  usual.  It  is  quite  i)robable  that 
to  this  fact  the  extraordinary  number  of  larva?  may  be  charged,  the 
improved  conditions  due  to  drainage  having  encouraged  the  nuiltiplica- 
tion  of  the  species. 

This  outbreak  of  G.  disstria  is  of  interest  chiefly  in  that  it  enables 
us  to  add  two  more  genera  to  the  list  of  its  food  plants.  In  Psyche  iv, 
p.  275,  Mrs.  A.  K.  Dimmock  gives  references  which  show  the  larvie  to 
feed  upon  plants  of  the  following  genera:  Quercus,  Juglans,  Fraxiuus, 
Tilia,  Eosa,  Carya,  Prunus,  Acer,  Cratajgus,  and  Fagus.  To  these  we 
may  now  add  Liquidambar  and  Nyssa,  for  the  larva;  were  found  feed- 
ing freely  upon  both  the  Sweet  Gum  {Lhjuidamhar  sfyracifina)  and  the 
Sour  Gum  {Nyssa  midtifiora).  Indeed,  the  Sweet  Gum  seemed  to  be  its 
favorite  food  plant,  for  almost  invariably  these  trees  were  completely 
defoliated,  while  maples,  hickories,  antl  even  oaks  in  the  immediate 
vicinity  were  often  scarcely  injured  at  all.  Next  to  the  Sweet  Gums,  in 
the  amount  of  injury  received,  were  the  various  species  of  oaks,  and 
then  the  Sour  Gum. 

We  notice  in  the  ScienUjic  American  of  recent  date  that  a  similar 
occurrence  was  reported  from  Mankato,  Minnesota,  May  23.  The  larvje 
were  not  determined,  but  the  statement  was  made  that  they  occurred  on 
the  railroad  tracks  in  such  enormous  numbers  that  the  engineers 
exhausted  their  sand  boxes,  and  one  freight  train  took  an  hour  and  ten 
minutes  to  go  two  miles. 

Almost  any  insect  when  abnormally  abundant  will  prevent  proper 
traction  of  railroad  wheels,  and  accounts  of  train  stopping  occur  almost 
yearly.  The  insects  most  often  involved  are,  the  Army  Worm,  the 
Cotton  Worm,  the  Tent  Caterpillar  of  the  forest,  and  various  migra- 
tory locusts. 

In  another  case,  recorded  in  the  New  York  Herald  of  May  31,  the 
insect  was  not  a  cateri)illar,  but  a  large  bug  or  beetle,  either  Belostoma, 
Dytiscus,  or  Hydrophilus.  The  locality  was  near  Brighton  Corners, 
New  York  (a  place  near  Syracuse) ;  and  the  story  goes  that  as  a  freight 
train  api)roached  a  deep  dark  cut  over  which  an  electric  light  was 
placed,  the  engineer  noticed  a  dark  moving  mass  extending  for  GO  feet 
along  the  track.  With  some  hesitation  he  drove  his  train  into  the  mass, 
which  thereupon  emitted  a  number  of  loud  crackling  noises  like  toy 
torpedoes.  The  wheels  began  to  slip  and  the  train  was  finally  brought 
to  a  standstill.  An  examination  showed  the  presence  of  swarms  of 
insects  which  were  described  in  the  Herald  as  bearing  a  resemblance 
to  the  electric-light  bug,  a  po[)ular  name  now  given  to  Belostoma. 

The  electric  light  over  the  cut  accounts  for  the  swarm,  which  was 
probably  composed  largely  of  water-beetles, 
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SOME    NOTES   ON    IOWA   INSECTS. 

The  present  spring  lias  been  au  unusual  one  with  regard  to  the  abun- 
dance of  a  number  of  si)ecies  of  insects,  and  some  of  the  observations 
made  are  perhaps  worthy  of  early  record. 

The  White- winged  Hihio  {Bib io  albi/pennls)  has  been  present  in  phe- 
nomenal numbers  and  has  attracted  attention  far  and  wide.  I  have 
had  specimens  from  a  number  of  localities,  reports  from  others,  and 
here  at  Ames  it  has  been  present  in  numbers  never  before  observed. 

One  point  with  reference  to  its  appearance  in  many  localities  is  that 
so  many  report  it  as  injurious  to  vegetaiion,  and  such  statements  as 
"eating  corn,  potatoes,  *  *  *  and  everything,"  or  "killing  the 
fruit,"  and  others  equally  strong,  indicate  a  strong  belief  on  the  part 
of  the  observers  that  they  have  actually  seen  such  injury.  None  have 
sent  specimens  of  injured  plants,  and  while  there  is  perhaps  a  bare  pos- 
sibility that  they  could  do  some  damage  in  blossoms,  it  seems  more 
probable  that  they  have  excited  attention  by  their  immense  numbers, 
and  any  injury  found  on  the  plants  where  they  cluster  has  been  ascribed 
to  them.  No  damage  to  any  of  the  plants  they  rest  upon  has  been 
observed  in  this  locality. 

The  Plum-leaf  Plant  louse  {ApMs  lirunifoUi)  is  another  species  that 
has  been  wonderfully  abundant,  so  much  so  that  for  a  time  specimens 
were  received  almost  every  day  from  correspondents  in  widely  sepa- 
rated localities.  In  some  cases  the  injury  reported  was  such  as  to  have 
very  serious  effect  upon  the  trees.  The  great  amount  of  curling  of  the 
leaves  renders  thorough  treatment  with  kerosene  emulsion  quite  diffi- 
cult for  this  species,  and  makes  it  specially  important  to  begin  treatment 
as  soon  as  the  lice  first  make  their  appearance. 

The  Currant  Aphis  [Myztis  ribis)  and  the  Cherry  Aphis  {Myzus  ccraii 
have  also  been  unusually  plentiful,  as  indeed  are  almost  all  the  com- 
mon species  and  a  number  that  have  never  been  observed  here  before. 

AgalUa  sanguineolenta  Prov.  was  very  abundant  in  grass  in  early 
spring,  and  with  the  appearance  of  beets  has  attacked  them. 
'^Deltocephalns  dcbilis  \s  fairly  rswarmiug  in  blue  grass,  and  1  have 
found  that  for  capturing  these  the  most  successful  hopper  dozer  yet 
tried  is  simply  a  long  flat  strip  of  sheet  iron  covered  with  coal  tar  and 
drawn  flat  on  the  ground. 

Cutworms  are  very  abundant,  and  reported  destructive  in  many  lo- 
calities.— [Herbert  Osboru,  Ames,  Iowa.,  June  2, 1891. 

PRECAUTIONS   IN   INVESTIGATING   THE  BITES  OF  POISONOUS  ANIMALS. 

Dr.  R.  W.  Shufeldt  has  favored  us  with  a  copy  of  his  paper  entitled 

"  Medical  and  Other  Oi»inioiis   upon  the  Poisonous  Nature  of  the  Bite 

of  the  Heloderma,"  and  although  this  paper  does  not  trench  upon  our 

province,  the  author's  conclusions  as  to  precautions  will  apply  equally 
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well  iu  the  investiffatlous  of  tbe  bites  of  poisouous  insects  and  spiders. 
He  says,  where  tbe  person  has  been  bitten : 

Ascertain,  if  possible,  the  exact  condition  of  the  patient  at  the  time  of  the  inflic- 
tion of  tbe  wound,  as  regards  both  sobriety  and  his  general  condition,  making  sure 
that  the  reptile  that  inflicted  the  bite  was  a  specimen  of  a  Hcloderuia.  Bo  careful 
not  to  destioy  the  victim  with  the  remedies  you  administer  to  offset  the  effects  of  the 
bite.  A  quart  of  raw  whisky,  practically  given  at  one  dose,  may  prove  more  fatal 
than  the  bites  of  ten  llelodermas.  If  the  patient  dies  after  the  bite  of  one  of  the  rep- 
tiles be  sure  to  ascertain  whether  it  was  from  the  effects  of  the  bite  or  from  the  effects 
of  the  remedies  administered.  The  locality  of  the  bite  and  other  matters,  of  course, 
should  also  be  carefully  noted. 

SOME    TASMANIAN   FRUIT   PESTS. 

Iu  a  note  on  some  injurious  and  beneficial  insects  of  Australia  and 
Tasmania,  published  in  Insect  Life,  vol.  i,  p.  3G1,  mention  was  made 
of  the  periodical  appearance  and  depredations  of  the  "  Green  Bug," 
Diphucephala  splendens  iu  orchards  of  both  Australia  and  Tasmania. 
On  the  authority  of  Mr.  Keeue,  of  the  latter  colony,  residing  iu  the  lit- 
tle hamlet  of  Kingston,  the  statement  was  made  that  this  insect 
appeared  regularly  every  four  years,  but,  like  our  periodical  Cicada, 
occurring  during  dift'erent  years  iu  difl'ereut  localities.  Iu  February, 
1889,  Mr.  Keene  told  nie  that  the  year  1890  was  the  one  during  which, 
they  would  next  occur  iu  his  locality.  Strictly  in  accordance  with  this 
statement,  my  friend  and  correspondent,  Mr.  Horace  Watson,  then 
residiug  at  Kingston,  but  now  living  at  Sandy  Bay,  uear  Hobart  Town, 
writes  me  that  the  pest  had  put  in  its  appearance  in  the  neighborhood 
of  Kingston  and  had  seriously  injured  the  apple  orchards  by  destroying 
their  foliage.  In  accordance  with  the  data  they  will  be  due  to  appear  iu 
the  Kangaroo  Valley  and  about  Hobart  early  in  1892,  and,  as  my  friend 
is  now  well  provided  with  American  appliances  for  spraying,  we  shall 
look  for  some  interesting  results  from  the  effects  of  arsenical  poisons. 

Mr.  Watson  seuds  specimens  of  a  "  leach"  which  injures  the  foliage 
of  Cherry,  Pear,  and  Scarlet  Hawthorn.  Dr.  Kiley,  who  has  kindly  ex- 
amined these  larvie  for  me,  says  they  are  not  distinguishable  from  those 
of  our  Pear  Slug,  Selandria  cerasi,  and  the  leaves  sent  with  them  from 
Tasmania  show  an  injury  exactly  similar  to  that  caused  by  the  Pear  Slug. 

Late  iu  1889  considerable  apprehension  was  excited  by  the  occur- 
rence of  a  small  grub  iu  the  fruit  of  the  Cherry  about  Hobart,  especially 
injuring  varieties  like  the  Florence  and  Bigaroo.  Mr.  Alexander  Mor- 
ton, F.  L.  S.,  after  examination,  expressed  the  opinion  that  the  i)est  was 
the  grub  of  our  Plum  Curculio,  Conotrachehis  neni(pliar.  Wliat  the  final 
outcome  of  the  matter  proved  to  be  I  have  never  learned ;  but  until 
our  little  Turk  has  reached  the  Pacific  slope  there  is  little  reason  for 
our  Austlaian  cousins  to  fear  its  appearance  among  them.  Should 
the  pest  attack  fruits  other  than  cherries  it  might  not  be  a  bad  idea  for 
our  California  fruit-growers  to  be  on  the  lookout  for  its  importation, 
which  appears  the  most  likely  of  the  two  to  ocqur, — [F.  M,  W(pbster, 
May  4,  1S91.J 
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AFRICAN    MICRO-LEPIDOPTERA. 

Lord  Walsinghani  read  a  paper  at  a  recent  meeting  of  the  Entomo- 
logical Society  of  London  entitled  "African  Micro-lepidoptera.''  In 
this  paper  nine  new  genera  were  described,  viz  :  AUtochthonus,  type  A. 
chalybiellus,  Wlsm. ',  Scalidoma,  type  Tinea  Jiorridella,Wkr.',  Barharos- 
cardia,  type  B.  fasciata,  Wlsm.;  Odites,  type  0.  natalensis,  Wlsm.; 
Idiopteryx,  type  Cryptolechia  obliquella,  Wlsm. ;  Microthauma,  type  M. 
mctallifera,  Wlsm. :  Licmocera,  type  L.  lyoneUella,  Wlsm. ;  OxymachseriSy 
type  0. jjireocerrina,  Wlsm.;  Micropostega^  type  M,  ft'jteq/asc«ato,  Wlsm. 
Several  European  genera  were  recorded  as  new  to  the  African  fauna. 
The  American  genera  Pha'casiophora,  Grote ;  (Eta,  Grote  ;  Polyhynino, 
Chamb, ;  StroMsia,  Clem.;  Anorthosia,  Clem.;  Ide,  Chamb.;  and 
Zaratlira,  Wkr.,  were  described  as  occurring  in  Africa.  The  genus 
Philobota,  Megr.,  hitherto  confined  to  the  Australian  region,  was  also 
recorded.  The  Indian  genus  Timyra,  Wkr.,  was  represented  in  Africa. 
Nigilgia,  Wkr.,  was  identified  as  a  synonym  of  Phycodes,  Gn.  Poly- 
hymno,  Chamb.,  had  been  redescribed  as  Copocercia  by  Zeller.  Tera- 
topsis,  Wlsm.,  was  a  synonym  of  Cacochroa,  Hein. 

Seventy-one  species  were  described  as  new.  The  paper  when  pub- 
lished will  be  accompanied  by  colored  figures  of  all  the  new  species  and 
structural  drawings  of  the  new  genera  and  other  genera  which  have 
hitherto  not  been  figured. 

The  part  of  the  paper  which  deals  with  Cryptolechia,  Z.,  and  its  allies 
will  especially  interest  American  entomologists,  for,  as  Lord  Walsiug- 
ham  possesses  the  majority  of  the  types  of  Zeller's  genera  he  has  been 
able  to  clear  up  the  confusion  that  surrounded  this  group,  owing  to  Zeller 
having  changed  his  original  types  in  his  subsequent  work. 

EFFECTS  OF  TEMPERATURE   ON   THE   COLORING  OF   LEPIDOPTERA.* 

In  part  i  of  the  Trans.  Ent.  Soc.  London,  Mr.  Merritield  publishes 
the  details  of  a  series  of  temperature  experiments  in  pedigree  moth- 
breeding,  begun  in  previous  years,  on  the  pupa  of  Sclenia  illustraria 
and  Ennomos  autiimnaria. 

By  careful  and  long  continued  experiments  he  has  demonstrated  the 
possibility  of  producing  artificially  from  a  single  brood  of  a  moth,  sub- 
ject to  seasonal  dijnorphism,  four  distinct  "  temperature  "  varieties,  viz. : 
summer  markings  with  summer  coloring,  summer  markings  with  an 
approach  to  spring  coloring,  spring  markings  with  summer  coloring,  and 
spring  markings  with  spring  coloring.  The  conclusions  reached  as  a 
result  of  this  series  of  experiments  are,  that  the  coloring  and  markings 
of  the  moth  are  affected  by  the  temperature  to  which  the  pupa  is  ex- 
posed, the  markings  being  chiefly  affected  by  long  continued  exposure; 

*  Conspicuous  effects  ou  tbe  markingi  aud  coloring  of  Lepidoptera  caused  by  ex- 
posure of  the  pup;e  to  different  temperature  conditions.  By  Frederic  Merritield^ 
F.  E.  S.,  Trans.  Ent,  Soc.  Loudon,  1891,  part  i  (March),  pp.  155-1G7, 


482 

that  the  coloring?  is  affected  chiefly  durinijf  the  stage  before  the  coloring 
of  the  perfect  insect  begins  to  show;  that  alow  temperature  during 
this  stage  causes  darkening,  a  higli  temperature  producing  the  opposite 
eflect,  a  difference  between  80°  and  57°  being  sul'licient  to  produce  the 
extreme  variation  in  darkness  caused  by  temperature;  a  further  lower- 
ing of  temi)erature  having  no  further  effect;  that  nearly  the  full  effect 
in  coloring  may  be  produced  by  a  range  of  temperature  of  from  7G°  or 
80°  to  05°  in  autumnaria,  and  from  73°  t<'  00°  in  illmtraria  :  that  dry- 
ness or  moisture  during  the  entire  pui)al  period  has  no  appreciable 
effect  on  the  coloring  of  the  adult. 

A  general  conclusion  which  the  author  ventures  to  suggest — provided 
we  accept  the  theory  of  Professor  Weismann  that  existing  forms  of 
North  American  and  European  Lepidoptera  have  come  down  from  a 
glacial  period — is,  that  "icing"  the  pupa  causes  the  insect  to  revert  to 
its  earlier  form,  and  that  experiments  of  the  nature  here  recorded  might 
be  of  material  assistance  in  tracing  the  evolution  of  the  markings  on 
the  wings  of  the  most  highly  developed  forms. 

In  a  supplementary  note  Mr.  Merrifield  adds  that  it  is  possible  to 
cause  either  the  summer  or  winter  forni  to  take  on  the  coloring  of  the 
other,  and  produce  from  moths  from  the  summer  pupie,  specimens  that 
resemble  those  from  the  winter  pupa?,  but  not  vice  versa.  The  paper, 
including  a  table  and  supplementary  notes,  covers  tiiirteeu  pages  of 
text,  and  is  illustrated  by  a  plate  of  10  life-like  chromo-lithographic 
figures, 

ANOTHER    CAENIVOROU.S    BUTTERFLY. 

The  North  American  Feniseca  tarquinius  was  the  first  Diurnal  Lepi- 
dopteron  known  to  be  carnivorous  in  the  larva  state,  its  food  being- 
various  species  of  Pemphigus  (See  Eiley's  remarks,  Am.  Nat.  for  June 
1880).  We  now  learn  from  Mr.  de  Niceville's  great  work  on  Butterflies 
of  India,  Burmah,  and  Ceylon,  vol.  iii  (as  reviewed  by  Mi:  S.  H.  Scud- 
der,  in  Can.  Unt.,  vol.22,  No.  10,  October,  1890),  that  the  East  Indian  Ly- 
cjenid  genus  SpaUjis  has  also  carnivorous  habits,  tlie  larva  preying  upon 
a  species  of  Dactylopius.  Dr.  Holland's  suggestion  {Can.  Ent.,  vol.  19, 
No.!,  April,  1887,  p.  01)  that  the  East  Indian  Liphyra  brassolis  might  also 
have  a  carnivorous  larva  was  based  solely  upon  similarity  in  structure 
of  the  imago  and  has  not  yet  been  conflrmed  by  actual  observation. 

SILK   NEST   0¥   A  MEXICAN   SOCIAL   LARVA. 

We  have  received  through  the  kindness  of  Dr.  Edward  Palmer  a 
delicate  silk  bag,  perhaps  0  inches  in  diameter  and  4  inches  deep,  which 
was  sent  to  him  in  March,  1889,  by  Senor  Liborio  Vasquez,  of  Monte- 
zuma, Mexico,  and  concerning  which  his  correspondent  writes  : 

The  Silkworm  wliicli  makes  the  bag  inclosej^l  lives  on  the  sliriil)  called  Madrono.  It 
feeds  on  the  wood  of  the  tree  and  appropriates  its  frnit  the  entire  year.  I  have  seen  it 
in  the  temi)erate  (warm)  climate  of  the  Sierra  Madre,  where  ?t  occurs  on  a  grand 
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scale.  The  accompanying  sac  is  the  seventh  layer  of  ouo  which  the  same  little  animal 
makes  in  order  to  winter  and  from  which  it  issues  iu  summer.  I  have  witnessed  with 
the  greatest  admiration  the  intelligence  and  activity  of  this  insect.  In  one  case  I 
took  them  out  of  the  sac  and  left  thein  at  the  foot  of  the  tree,  and  as  soon  as  I  left 
them  they  began  to  work,  and  iu  '24  hours  they  had  stretched  more  than  5,000  fibers 
of  silk  thread  as  perfect  as  the  silk  of  commerce. 

The  layer  which  we  have  received  is  very  strong,  although  so  thin 
as  to  be  transi)arent.  We  can  hardly  surmise  as  to  the  larva  which 
does  this  beautiful  work,  although  it  is  undoubtedly  Lepidopterous. 

TENT  CATERPILLARS  IN  EASTERN  CONNECTICUT. 

We  learn  from  the  A^nerican  Cultivator  of  May  30  that  the  orchards 
in  the  eastern  ])art  of  Connecticut  have  been  seriously  attacked  the 
present  season  by  vast  hordes  of  the  Tent  Caterpillar  of  the  orchard 
{Clisiocampa  americana).  They  are  said  to  have  never  been  so  numerous 
before.  In  many  orchards  the  apple  trees  are  enveloped  in  webs  and 
have  been  killed  outright.  Almost  every  wild  cberry  tree  has  been  killed. 
The  farmers  have  adopted  the  plan  of  going  through  the  orchards  and 
firing  blank  cartridges  into  the  webs,  and  it  is  said  that  aperson  traveling 
along  the  country  lanes  hears  an  almost  constant  fusilade  of  shots  from 
small  arnis.  The  caterpillars  have  greatly  reduced  the  prospects  of  the 
apple  crop.  The  time  will  come  when  apple-growers  will  see  the  neces- 
sity of  cutting  down  nearly  all  the  neighboring  wild  cherry  trees, 
which  are  practically  useless,  leaving  only  a  few  to  act  as  traps  upon 
which  the  moths  will  lay  their  eggs  by  preference,  and  upon  which 
they  can  be  carefully  treated  during  the  winter  and  early  spring. 

PARIS   GREEN  FOR   OABIJAGE   WORMS. 

The  popular  prejudice  against  the  use  of  violent  poison  like  Paris 
green  upon  a  culinary  vegetable  like  the  cabbage  may  be  allayed  by 
Prof.  C.  P.  Gillette's  statement  to  the  effect  that  where  the  green  is 
dusted  from  a  bag  in  tho  proportion  of  one  ounce  of  the  poison  to  100 
ounces  of  flour  and  just  enough  applied  to  each  head  to  make  a  slight 
show  of  dust  on  the  leaves,  say  for  twenty-eight  heads  of  cabbage  one 
ounce  of  mixture,  the  worms  will  all  be  killed  in  the  course  of  two  or  three 
days,  while  the  average  amount  of  poison  on  each  head  will  be  about 
one-seventh  of  a  grain.  Fully  one-half  of  the  powder  will  fall  on  the 
outside  leaves  and  on  the  ground,  and  thus  an  individual  will  have  to 
eat  about  twenty-eight  heads  of  cabbage  in  order  to  consume  a  poison- 
ous does  of  arsenic  even  if  the  balance  of  the  poison  remained  after 
cooking. 

AN   EXPERIMENT    AGAINST   WHITE    GRUBS. 

The  bisulphide  of  carbon  capsules,  manufactured  by  Paul  Jamain,  of 
Dijon,  France,  have  been  recommended  for  use  against  Phylloxera 
abroad,  and  wilh  a  view  of  experimenting  upon  some  of  our  subterra- 
nean insects  we  ordered  a  small  quantity  some  time  ago.     One  success- 
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fill  experiment  lias  been  made  for  us  by  Mr.  William  R.  Wood,  florist 
and  gardener,  of  this  city.  A  small  lawn,  20  by  30  feet,  on  Connecticut 
avenue,  was  badly  infested  by  white  grubs,  probably  the  larvic  of  Al- 
lorhina  nitida,  and  Mr.  Wood,  on  examination,  found  that  they  were 
present  at  the  rate  of  20  or  30  to  the  square  foot,  while  the  grass  was 
nearly  dead.  Last  September  he  sunk  a  number  of  the  capsules  of  a 
capacity  of  5  grams  to  a  depth  of  G  inches  and  at  a  distance  of  3  feet 
apart,  with  the  result  that  this  spring  the  grass  came  up  as  green  as 
ever  and  a  careful  examination  showed  no  grubs  at  all.  The  exemption 
the  present  spring  is  without  doubt  due  to  the  effects  of  the  remedy, 
and  not  to  the  fact  that  the  bugs  when  transformed  to  beetles  had  left 
the  ground,  for  the  reason  that  the  soil  last  fall  contained  many  half- 
grown  larva^..  The  capsules  of  this  size  cost  17  francs  i^er  thousand. 
They  are  made  of  a  kind  of  gelatine,  which  dissolves  by  the  action  of 
moisture,  liberating  the  bisulphide  gradually.  If  they  could  be  made 
cheap  enough  in  this  country  they  would  prove  good  vehicles  for  the 
application  of  this  insecticide  to  crops  of  special  value,  like  the  grape, 
and  to  valuable  apple  trees  affected  by  the  Hoot  Louse,  and  also,  as  in 
the  instance  given  above,  to  small  lawns  about  city  houses,  although  in 
such  cases  kerosene  emulsion,  applied  in  the  manner  described  in  vol. 
I,  No.  2  of  Insect  Life,  will  be  equally  efficacious  and  at  the  same 
time  cheaper  and  easier. 

MORE   DAMAGE   TO    CORN   BY    THE    BRASSY   FLEA-BEETLE. 

Mr.  G.  M.  Dodge,  of  Louisiana,  Missouri,  contributes  a  note  to  Cole- 
mavCs  Rural  World  o^  May  28,  1801,  stating  that  Chwfocnenm  pulicaria 
(mentioned  as  Ilaltica  imnctiilata)  has  appeared  in  immense  numbers 
upon  young  corn.  The  beetle  eats  away  the  pulp  of  the  leaf,  which 
then  dries  lip.  The  fields  of  corn  look  as  if  touched  by  frost.  Holes 
are  even  eaten  through  the  leaf  and  frequently  leaves  are  cut  off". 

PHYTOPHAGIC  DUNG  BEETLES. 

In  a  recent  paper*  Mr.  Arthur  E.  Shipley  refers  to  the  ravages  of 
Lethrns  cephalotcs  to  vineyards  in  southeastern  Europe.  This  is  a  large 
black  Scaraba3id  beetle,  allied  to  the  genus  Geotrypes,  and  wliich  has 
the  pernicious  habit  of  cutting  off"  the  young  and  succulent  shoots  of 
the  vine,  dragging  them  backwards  towards  their  holes  in  the  ground, 
in  which  the  beetles  live  in  pairs.  The  shoots  are  left  to  dry  in  the  sun 
for  a  short  time  and  are  then  carried  into  the  holes,  but  whether  they 
serve  as  food  for  the  beetles  or  their  larvte  has  not  yet  been  ascertained. 
The  genus  Lethrua  belongs  to  the  laparostict  Scarabfeida?,  also  known 
as  coprophagous  Scarabteidse,  and  is  the  only  species  of  this  subfamily 
known  to  injure  cultivated  plants.    This  subfamily  is  well  represented 

*  Oil  LeUirun  ceplialotes,  Ehynchites  betuleti,  and  Cli(vtocnema  hasalis,  three  species  of 
destructive  beetles  (Proc.  Cambridge  Philos.  Soc,  v.  G,  pt.  vi,  pp.  /{:3r)-:540.) 
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in  North  America;  but  while  the  food  habits  of  a  great  mauy  of  our 
geuera  still  remain  unknown,  there  is  nothing  published  to  show  that 
auy  species  has  habits  similar  to  those  of  the  European  Lethrus.  Our 
species,  so  far  as  kuown,  are  either  duug-feeders  or  live  in  decaying 
fungi  or  in  rich  soil ;  a  few  of  them  (Cloeotus)  live  under  decaying  bark,^ 
and  most  of  our  species  of  Trox  breed  on  dried  carcasses  of  animals. 
Aphofiius  larrew  alone  is  reported  by  Dr.  Horn  as  occurring  in  tlie  flowers 
Larrea  mexicana,  and  apparently  feeds  upon  living  vegetable  matter, 
at  least  in  the  imago  state.  We  would  also  call  attention  to  the  fact 
that  one  of  our  large  species  of  this  subfamily  is  probably  phytopha- 
gous, as  deep  holes  in  the  ground,  evidently  made  by  some  large  beetle 
of  this  group-,  have  been  found  to  contain,  not  the  customary  ball  of 
dung,  but  an  accumulation  of  leaves  or  pieces  of  leaves.  The  insect 
which  has  this  habit  is  not  yet  known,  but  it  seems  possible  that  among 
our  coprophagous  Scarabtieid;^  we  have  one  or  several  species  which, 
in  food-habit,  approach  the  genus  Lethrus,  although  they  may  not  use 
leaves  of  any  cultivated  plant. — [E.  A.  Schwarz. 

aERMINATION  OF   WEEVILED   PEAS. 

Prof.  E.  A..  Popenoe,  in  the  Industrialist  (Manhattan,  Kansas)  for  May 
2,  1891,  reviews  the  old  question  as  to  whether  Peas,  which  have  been 
damaged  by  Weevils,  are  fit  for  seed.  He  also  gives  an  account  of  a 
series  of  careful  experiments  made  at  the  Kansas  Agricultural  College, 
from  which  he  concludes  that  weeviled  seed  should  not  be  planted 
because  it  is  worthless  compared  with  sound,  and  because  by  planting 
infested  seed  without  more  care  than  is  usually  taken  to  destroy  Wee- 
vils, one  simply  propagates  the  insect  for  the  sake  of  a  minimum 
return  in  plants.  Out  of  500  peas  infested  by  Weevils  but  one-fourth 
germinated,  and  the  partial  destruction  of  the  cotyledons  rendered  the 
further  growth  of  these  doubtful.  A  check  lot  of  the  same  number  of 
sound  Peas  gave  a  germination  of  97  per  cent.  Of  1,800  weeviled 
Beans  but  30  per  cent  could  have  passed  the  germinating  stage,  while 
95  per  cent  of  the  check  lot  of  perfect  Beans  germinated.  The  exami- 
nation of  275  injured  Peas  showed  but  69  in  which  the  germ  was  not 
wholly  or  partially  destroyed.  This  is  a  sad  commentary  on  the  state- 
ments of  early  authors  who  had  much  to  say  concerning  the  wonderful 
disposition  of  Providence  in  causing  the  Weevils  to  spare  the  germ  of 
the  seed. 

THE   DEVASTATING  LOCUST  IN  CALIFORNIA. 

For  the  first  time  since  1875  the  Devastating  Locust  is  reported  in 
destructive  numbers  from  California.  We  notice  in  the  Daily  Appeal 
(Marysville,  California)  of  May  29  that  Mr.  G.  W.  Harney,  president  of 
the  Yuba  County  Horticultural  Commission,  has  made  a  tour  of  inves- 
tigation and  that  the  alarming  rumors  are  not  justified.  He  states  that 
they  were  particularly  numerous  at  Palermo,  but  did  not  create  any 
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alarm,  while  some  damage  had  been  done  to  .some  young  vineyards  iu 
the  Brown's  Valley  irrigation  district  in  Yuba  County.  The  ])ran  ar- 
senic mash,  which  we  recommended  in  our  1885  report,  is  being  exten- 
sively used,  and  Mr.  Harney  reports  that  it  works  to  perfection,  but 
takes  several  hours  to  do  its  work.  The  Commission  has  printed  a  little 
slip,  giving  an  account  of  this  remedy,  for  general  distribution.  The 
commission  also  advises  spraying  trees  about  which  it  would  not  be 
safe  to  use  the  mash  with  a  preparation  consisting  of  one  pound  of 
buhach,  three  pounds  of  glucose,  to  ten  gallons  of  water.  The  solution 
should  be  sprayed  upon  the  trees  late  at  night,  and  when  the  locusts  fall 
to  the  ground  stupefied  by  the  buhach  they  should  be  gathered  up  and 
destroyed.  In  the  case  of  very  young  vineyards  plowing  under  so  that 
the  vines  are  covered  with  a  thin  coating  of  earth  will  save  them,  and 
in  the  course  of  a  few  weeks  they  will  send  up  new  shoots.  Covering 
the  young  vines  with  paper-bags  has  been  tried,  but  in  many  instances 
the  locusts  ate  through  the  paper  and  reached  the  plants. 

The  Pacific  Rural  Press  of  May  30  contains  a  rather  lengthy  article 
upon  the  invasion  of  the  present  year.  The  insect  is  said  to  be  present 
in  considerable  numbers  through  portions  of  the  lower  country  of  the 
Sierra  Nevada  foothills.  Standing  grain  is  being  cut  for  hay  to  save 
it  from  the  hoppers,  and  it  is  feared  that  as  the  fields  are  thus  cleared 
the  locusts  will  have  gained  their  wings  and  will  be  able  to  tly  to  the 
vineyards  and  orchards  of  the  adjacent  regions  of  the  foot-hills  or  to 
descend  like  a  scourge  to  the  valleys  below.  The  methods  of  fighting 
the  insect  are  given  in  brief,  and  an  account  of  the  bran  arsenic  mash 
remedy  just  mentioned  is  published. 

HOP   LICE   ON   THE   PACIFIC   COAST. 

Mr.  r..L.  Washburn,  Entomologist  of  the  Oregon  Experiment  Sta- 
tion, contributes  an  interesting  summary  of  the  work  which  he  has 
done  the  present  season  upon  these  insects  to  the  columns  of  the  North 
Pacific  Kural  Spirit  of  May  21.  He  summarizes  the  now  well- 
known  life  history  of  the  insect,  and  states  that  it  has  been  more  abun- 
dant in  Washington  than  in  Oregon.  Individual  losses  during  1890 
ranged  from  $100  to  $5,000.  When  the  yards  have  been  more  or  less 
shut  iu  by  timber  or  from  other  causes  were  so  situated  that  but  little 
sun  and  breeze  entered,  they  were  more  badly  affected  than  yards  in 
more  exposed  situations.  The  eggs  and  the  early  generations  of  the 
lice  were  not  found  upon  the  Italian  prune  and  very  few  were  found 
on  any  variety  of  the  cultivated  plum  or  prune.  Even  the  Damson  is 
said  to  have  been  exempt,  while  Peterson's  seedling  or  Peterson's 
Drupe  has  been  found  to  harbor  many  eggs,  and  the  Jefferson  and  the 
variety  known  as  the  Helen  jilum  come  in  for  quite  a  share.  Professor 
Washburn  recommends  that  the  wild-plum  thickets  or  seedlings  be  at 
once  removed.  He  adopts  our  recommendation  to  burn  the  vines 
immediately  after  picking,  and  also  recommends  the  use  of  caustic 
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sprays  in  winter,  before  tlic  bads  begin  to  swell,  but  makes  no  men- 
tion of  tlie  more  practical  course  of  spraying  the  plum  trees  with  kero- 
sene emulsion  after  the  eggs  have  liatclied. 

MADE   INSANE  BY  DESTROYING   CATERPILLARS. 

We  see  no  reason  to  doubt  the  accuracy  of  the  statement  made  in 
the  following  item  which  we  clip  from  the  New  York  Sun  of  June  7, 
1891.  We  have  frequentlj^  met  with  people  who  have  exhibited  such  a 
strong  idiosyncrasy  against  insects  that  similar  results  might  follow 
were  they  forced  to  do  the  work  which  this  boy  was  obliged  to  do. 

Beaver  Falls,  Pennsylvania,  JuncG. 
Walter  Sanders,  13  years  old  and  son  of  a  farmer  livinj;-  about  4  miles  east  of  here, 
has  become  insane.  On  Tuesday  he  was  sent  into  the  orchard  to  destroy  the  cater- 
pillars and  their  nests  infesting  the  trees.  He  used  paper,  kerosene  oil,  and  matches. 
The  boy  kept  at  the  work  for  several  hours,  and  the  caterpillars  would  frequently 
fall  upon  him.  In  the  course,  of  the  afternoon  he  was  taken  with  violent  nausea,  and 
at  night  his  parents  were  aroused  by  his  moans.  They  found  him  tossing  wildly, 
crying  that  the  worms  were  eating  him,  and  he  begged  them  to  take  them  off.  A 
physician  was  hastily  summoned,  who,  by  a  hypodermic  injection  succeeded  in 
quieting  the  lad,  but  other  similar  attacks  followed,  and  the  doctor  says  he  will  have 
to  be  sent  to  an  insane  asylum. 

NEW  ENTOMOLOGICAL   SOCIETY. 

We  notice  from  the  California  Fruitgrower^  May  2,  1891,  that  a  new 
society,  entitled  "The  California  Entomological  Society,"  has  been 
founded  and  that  it  expects  to  hold  quarterly  meetings  at  San  Francisco. 
The  first  quarterly  meeting  was  held  April  24,  at  No.  220  Sutter  street. 
E.  M.  Ehrhoru  is  the  president  and  at  the  first  meeting  read  a  paper 
upon  the  Sau  Jose  scale,  stating  that  Aphelinus  fuscipennis  Howard  is 
the  most  abundant  parasite  of  this  destructive  bark  louse.  He  has 
also,  however,  reared  Coccophagus  citrinus  Craw  (a  species  which  has  as 
yet,  we  believe,  never  been  described)  and  Aphelinus  mytilanpidis  Le 
Baron  from  the  same  scale.  He  also  suspects  that  the  first  named  par- 
asite is  to  be  reared  from  the  Greedy  scale  {Aspidiotus  rapax).  This  is 
quite  likely,  as  A. fuscipennis  is  quite  a  general  feeder  and  has  been 
bred  at  the  Department  from  Aspidiotus perniciosus,  Chionaspis  euonymi, 
Mytilaspis  gloverii^  and  Mytilaspis  pomorum. 

MORE   CONCERNING  THE    BITE    OF   THE   KATIPO. 

We  are  indebted  to  Mr.  R.  Allan  Wight,  of  Pneroa,  Auckland,  New 
Zealand,  for  the  following  matter  concerning  an  apparent  case  of  death 
from  the  bite  of  the  katipo.  Seeing  the  item  in  the  Aueldand  WeeJcly 
News,  Mr.  Wight  wrote  to  Dr.  Ewart,  the  medical  attendant,  and  his 
reply  is  reprinted  below  the  reprint  of  the  newspaper  item. 
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ohituaky. 

February  7. 

An  inquest  was  held  to-day  as  to  the  cause  of  the  death  of  Malcolm  Fraser,  au  ex- 
pressman, who,  it  was  alleged,  snccnmbed  to  the  biteof  a  katipo  spider.  Dr.  Ewart, 
medical  superintendent  at  the  hospital,  who  made  a  post-mortem  examination,  said 
in  his  own  opinion  death  was  due  to  the  biteof  thespider,  the  man  beiugin  a  badsrato 
of  health  at  the  time.  The  active  cause  of  death  was  erysipelas,  but  that,  in  his 
opinion,  was  brought  about  by  the  bite. 

lu  answer  to  a  juror  whether  it  was  blood-poisoning  and  if  the  man's  blood  had 
not  been  out  of  order  from  the  effects  of  drink,  the  witness  said  he  did  not  think  the 
poison  of  the  bite  would  have  been  fatal. 

The  jury  returned  a  verdict  "That  death  was  due  to  erysipelas,  as  a  consequence 
of  the  bite  of  a  katipo  spider." 

William  Maskell,  Registrar  of  the  New  Zealand  University,  said  that  he  had  some 
knowledge  of  katipo  spiders.  It  belonged  to  a  genus  of  which  there  were  examples  in 
many  countries.  There  were  similar  spiders  in  America,  Australia,  southern  Europe, 
northern  Africa,  and  probably  China,  India,  and  Madagascar.  In  these  countries 
there  was  a  prevailing  impression  that  this  kind  of  spider  was  poisonous.  Among 
scientific  men  who  had  studied  spiders  there  had  been  doubt  until  recently  whether 
spiders  of  this  genus  {Lairodectns)  were  really  dangerous,  but  from  a  series  of  com- 
munications from  various  parts  of  the  world  which  had  lately  appeared  in  au  Ameri- 
can publication  called  lysECT  Life,  published  by  the  United  States  Government,  it 
seemed  as  if  it  was  fairly  settled  that  the  geuns  was  venomous.  It  seemed  probable 
that  conditious  of  climate  might  have  an  effect,  and  that  in  hot  climates  or  warm 
weather  the  poison  might  be  more  powerful.  With  regard  to  the  New  Zealand 
katipo  spider,  he  had  known  of  one  previous  case  of  poisoning  and  had  heard  of 
others.  Mr.  Maskell  produced  a  list  of  cases  prepared  by  Mr.  R.  Allan  Wight,  a  resi- 
dent of  Auckland,  the  general  effect  of  which  was  to  show  that  the  bite  was  not  fatal 
to  adult  healthy  persons,  but  in  all  cases  there  was  very  great  pain,  with  severe  de- 
pression and  spasms.  The  witness  next  described  the  spidtr,  and  stated  that  it  was 
found  almost  exclusively  near  the  seashore,  principally  where  there  were  sand  hills. 
It  was  very  common  near  the  seashore  in  the  vicinity  of  Wellington. 

[Dr.  E wait's  letter.] 

Wellington,  February  19,  1891. 

Dear  Sir:  I  answer  your  (jue  stious  concerning  the  death  of  Malcom  Fraser  with 
the  greatest  pleasure. 

He  was  admitted  into  the  hospital  on  the  morning  of  the  29th  of  January,  and 
died  on  the  5th  of  February.  At  this  time  the  right  arm,  from  the  hand  up  to  the 
middle  of  the  upper  arm,  was  very  much  swollen  and  of  a  dusky-red  hue,  owing  to 
erysipelas.  At  the  point  where  he  was  said  to  have  been  bitten,  there  was  a  spot 
about  the  size  of  an  ordinary  Ilea  bite  on  which  the  skin  had  a  darker  hue  than  the 
surrounding  parts.  He  was  perfectly  sensible,  but  there  was  great  depression  of  the 
vital  powers.  His  wife  informed  me  that  he  had  been  delirious  during  the  previous 
night.  Towards  evening  of  the  day  of  admission  he  again  became  delirious  and 
never  again  recovered  complete  consciousness.  From  what  the  man  himself  told 
me  and  from  the  evidence  given  by  his  wife  at  the  inquest,  I  think  there  is  not  the 
slightest  doubt  he  was  bitten  by  the  spider  in  question.  He  seems  to  have  been 
well  acquainted  with  it,  and  stated  most  positively  that  he  was  bitten  by  the  spider. 
He  described  it  as  a  small  spider,  with  a  red  gold- colored  cross  on  its  back.  I  can 
not  say  whether  he  was  heated  at  the  time  or  not.  I  imagine  he  was  not,  seeing 
that  at  the  time  he  was  bitten  he  was  lying  on  the  Hutt  Racecourse.  He  had  been 
attending  th(5  races,  and  the  accident  happened  after  the  races  were  over.  I  can 
not  tell  you  at  what  hour  this  happened,  but  it  must  have  been  late  in  the  afternoon. 
He  arrived  here  about  10  p.  m.,  I  think  his  wife  said.  He  then  told  her  he  had  been 
bitten  by  a  katipo. 
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He  went  to  bed  but  woke  up  his  wife  about  4  a.  in.,  saying  that  his  arm  was  very 
painful.  Slio  looked  at  his  arm,  and  states  that  at  this  tiitie  there  was  a  spot  about 
the  size  of  a  shilling  or  a  little  larger,  which  was  red  and  swollt^n.  The  reduessand 
swelling  contiuued  to  increase  from  that  time  until  his  adiuissiou.  He  was  seen  by 
Dr.  McCarthy  some  days  after  this,  who  prescribed  poultices  and  Turkish  baths.  At 
the  time  of  admission,  as  I  have  already  stated,  he  was  in  a  very  weak  condition. 
His  temperature  was  103  and  there  was  great  depression  of  the  vital  powers.  This, 
however,  I  ascribe  to  the  erysipelas.  His  pulse  was  120,  very  weak.  His  weakness 
rapidly  increased,  and  the  pulse  became  more  frequent,  and  on  the  2d  of  February 
diarrhrea  set  in.  This  contined  until  the  time  of  death.  The  erysipelas  also  con- 
tinued to  spread,  so  that  towards  the  eud  it  extended  beyond  the  shoulder  on  to  the 
neck  and  back  of  the  shoulder.  Ou  the  3d  of  February  I  made  several  incisions  in  the 
forearm  andupper  arm,  giving  escape  to  a  quantity  of  acrid,  watery  pus.  Beforedeath 
a  large  part,  of  the  skin  on  the  inner  sides  of  the  forearm  and  upper  arm  mortified. 
Several  muscles  in  both  these  regions  also  mortified. 

With  regard  to  his  state  of  health  at  the  timeof  the  accident,  his  wife  states  that  be 
wasquite  well.  The  post-mortem  examination,  however,  proved  that  he  was  not  so, 
and  I  have  good  authority  for  saying  that  he  was  a  chronic  drunkard.  The  bite  was 
ou  the  back  of  the  left  forearm  and  close  to  its  radial  side,  and  about  one  inch  above 
the  wrist. 

What  the  immediate  symptoms  vrere,  I  can  not  say.  Ills  wife  states  that  at  10  p. 
m.,  on  his  coming  home,  he  had  some  pain  at  the  part,  but  there  is  no  history  of  con- 
vulsions or  tetanic  spasms  at  this  time.  Dr.  McCarthy  states  that  at  the  time  he  first 
sawhimthei-e  were  spasmodic  convulsions  of  the  muscles  of  the  arm,  but  for  this  I 
can  not  vouch. 

lie  was  bitten  on  the  Slst  of  January.  The  post  mortem  showed  mortification  of  a 
large  part  of  the  skin  of  the  front  of  the  forearm  and  ou  the  inner  aspect  of  the  upper 
arm,  also  mortification  of  several  muscles  in  both  these  regions.  His  liver  was  in  an 
advanced  state  of  disease  (cirrhosis)  due  to  long-continued  intemperance.  A.11  the 
other  organs  were  in  a  fairly  healthy  condition. 

The  treatment  consisted  of  the  ordinary  remedies  for  erysipelas.  The  parts  were 
also  bathed  with  alkaline  solutions.  Poultices  were  applied,  and  stimulants  (brandy) 
freely  used.     There  seemed  to  have  no  beneficial  effect  upon  the  course  of  the  disease. 

As  regards  the  nature  of  the  poison  I  have  no  opinion  to  offer.  It  was  a  full  week 
after  the  receipt  of  the  injury  before  I  saw  him,  so  that  I  did  not  observe  the  primary 
symptoms, 

I  do  not  think  that  death  would  have  ensued  had  not  erysipelas  set  in,  I  do  not, 
however,  give  a  positive  opinion  upon  this  point,  as  I  know  nothing  about  the  Kat- 
ipo  poison.  I,  however,  feel  (xuite  sure  that  the  bite  was  the  starting  point  of  the 
disease  and  that  its  effects  were  aggravated  by  the  low  state  of  health  of  the  patient. 
Yon  will  thus  see  that  my  opinion  is  that  death  was  indirectly  caused  by  the  spider 
bite. 

I  am  yours,  very  truly, 

J.    EWART,   M.    D. 

OBITUARY. 

Henry  Edwards. — Henry  Edwards,  the  well-kuown  writer  upon 
Lepidoptera,  died  June  9,  1891,  at  his  home  in  New  York  City,  He 
was  born  at  Eoss,  Herefordshire,  England,  August  27,  1830.  In  his 
early  manhood,  which  was  spent  in  London  as  an  actor,  he  began  the 
study  of  entomology.  Attracted,  probably,  by  the  entomological  novel- 
ties to  be  collected  in  that  then  almost  unknown  country,  in  1853  he 
went  to  Australia.  In  1^05  he  removed  to  California,  in  1878  to  Bos- 
ton, and  in  1879  to  New  York.  He  was  for  some  time  president  of  the 
New  York  Entomological  Club,  and  was  one  of  the  founders  of  Papilio 
and  its  first  editor.     In  the  summer  of  1889  he   went  to  Australia, 
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rotuniiug  to  tliis  country  last  fall.  Mr.  Edwards  wrote  many  descrip- 
tive and  biological  i)apers  on  the  subJ'Mjt  of  Lei»idoi>tcra,  l)ut  perLaps 
tbe  most  useful  work  which  lie  has  left  behind  him  is  bis  excellent 
catalogue  of  the  described  transformations  of  North  American  Lepidop- 
tera.  His  collection,  one  of  the  finest  in  existence,  is  composed  mainly 
of  Lepidoptera,  but  contains  extensive  material  in  the  other  orders. 

Edward  Burgess. — Edward  Burgess,  the  well-known  entomologist 
and  yacht  designer,  died  at  Boston  the  early  part  of  July,  1891.  He 
was  43  years  old  at  the  time  of  bis  death.  After  graduating  at  Har- 
vard in  1871  he  was  instructor  in  entomology  for  some  time  and  became 
well  known  as  a  student  of  the  Diptera.  He  published  a  number  of 
descriptive  papers  and  brought  together  a  large  collection.  He  also 
became  interested  in  insect  anatomy  and  published  several  admirable 
papers  upon  this  subject.  His  anatomy  of  the  Milkweed  butterfly, 
published  in  the  Memoirs  of  the  Boston  Society  of  Natural  History,  is 
a  most  admirable  paper  and  a  positive  contribution  to  knowledge.  Con- 
jointly with  Dr.  C.  S.  Minot,  he  contributed  the  admirable  chapter  on 
the  anatomy  of  Aletia  xylina  in  the  Fourth  Report  of  the  TT.  S.  Ento- 
mological Commission.  Some  years  ago  he  gave  up  entomology  to  de- 
vote his  entire  attention  to  the  designing  of  yachts,  in  which  he  was 
l)re(5minently  successful.  His  collections  and  library  became,  by  pur- 
chase, in  part  the  property  of  the  entomologist  and  in  part  that  of  this 
Department. 

ENTOMOLOGICAL  CLUB  OF  THE  A.  A.  A.  S. 

The  Entomological  Club  of  the  American  Association  for  the  Advancement  of  Science 
will  meet  in  Washington  August  19-2G.  The  large  number  of  eminent  entomologists 
in  Washington  and  vicinity  assures  an  interesting  meeting,  and  the  extensive  col- 
lections of  the  National  Museum  add  a  most  important  attraction,  so  that  we  may 
expect  an  unusually  profitable  and  pleasant  gathering  of  entomologists. 

Let  every  one  interested  in  entomology  make  it  a  point  to  be  present.  Those  who 
expect  to  present  papers  in  the  club  will  please  send  titles  to  oue  of  the  officers. 

Herbert  Osborn,  Frcmhnt. 
Clarence  M.  Weed,  Secretari/. 

ASSOCIATION  OF  ECONOMIC  ENTOMOLOGISTS. 

The  fourth  meeting  of  the  Association  of  Economic  Entomologists  will  be  held  in 
Washington  on  the  17th  and  18th  of  August,  1891,  in  the  rooms  of  the  Department  of 
Insects  of  the  U.  S.  National  Museum.  The  American  Association  for  the  Advance- 
ment of  Science  will  meet  on  the  19th,  and  the  Society  for  the  Promotion  of  Agri- 
cultural Science  is  to  meet  on  the  17th.  The  meetings  of  the  Association  of  Economic 
Entomologists  will  be  so  arranged  as  not  to  conflict  with  the  important  meetings  of 
the  latter  organization.  The  Association  of  Agricultural  Colleges  and  Experiment 
Stations  meets  on  the  r2th,  13th,  14th,  and  15th  (the  IGth  being  Sunday),  so  that  the 
entire  two  weeks  from  August  12  to  August  2(5  will  be  full  of  meetings  of  great 
interest  to  entomologists.  A  very  full  attendance  is  therefore  certain,  and  this  fact 
in  itself  will  doubtless  prove  a  great  attraction  to  any  who  may  be  debating  whether 
to  come  to  Washington. 

It  is  requested  that  members  of  tiiis  association  wishing  to  read  papers  will  scud 
in  titles  as  early  as  possible. 

.James  Fletcher,  rresident. 

L.  O.  Howard,  Secretary. 


ENTOMOLOGICAL  SOCIETY  OV  WASHINGTON. 

TiiUKsuAY,  June  4,  IS'Jl. — William  D,  Eicbardson,  of  Fredericksburg,  Virtjinia,  was 
elected  a  correspouding member.  Mr.  L.  0.  Howard  ofiered  some  remarks  on  tbe  lliglit 
of  Micro-bymenoptera,  explaining  tbe  manner  of  fligbt  of  a  minute  species  observed 
about  bis  study  lamp.  He  also  exbibited  a  very  minute  Cbalcid,  an  Entedouid  from 
a  collection  made  by  Mr.  H.  H.  Smitb  on  the  island  of  St.  Vincent,  which  bore  a  labe] 
statingthat  the  species  had  the  power  of  emitting  a  marked  odorwbich  was  perceptible 
at  a  distance  of  one  foot.     Discussed  by  Messrs.  Marlatt,  Riley,  Schwarz,  and  Ash  mead. 

Dr.  Fox  exhibited  a  specimen  of  the  young  of  Epeira,  of  which  one  palpus  bad  lualo 
characters  and  the  other  the  characters  of  the  female.  Discussed  by  Messrs.  Marx 
and  Riley. 

Mr.  Fernow  made  some  additions  to  bis  previous  observations  on  Psilura  monacha. 
He  said  that  the  Government  of  Germany  had  recently  appropriated  $350,000 
to  fight  this  moth,  most  of  which  will  be  spent  on  the  lime  treatment.  He 
also  called  attention  to  a  monograph  on  the  May  Beetles  of  Europe  (Melolonthas), 
which  ho  said  contained  a  good  many  facts  on  the  habits  and  meau.s  of  treatmeut  ot 
these  pests.  He  mentioned  a  fact  given  in  this  publication,  viz.,  the  migration  of  the 
larva%  which  he  believed  to  be  a  new  observation.  Tlie  only  method  of  treating 
these  insects  of  any  value  is  the  collection  of  the  last  stages  and  of  the  adult.  He 
also  mentioned  the  influence  of  defoliation  on  the  multiplication  of  the  locust  in 
connection  with  tbe  recent  invabion  of  these  insects  in  the  island  of  Cyprus,  and 
similarly  also  on  the  multiplication  of  Melolonthas — such  defoliation  favoring  the 
development  of  these  insects.  Discussed  by  Messrs.  Riley,  Howard,  Schwarz,  and 
Fernow. 

Dr.  Fox  presented  a  paper  entitled  "A  collection  of  Spiders  from  Indiana,"  in  which 
he  gave  notes  on  tbe  distribution  of  a  number  of  tbe  species  recorded.  He  stated 
that  quite  a  number  of  tbe  species  had  not  before  been  found  in  that  part  of  the 
United  States,  but  that  he  had  not  as  yet  bad  time  to  go  over  the  material  thor- 
oughly.    He  proposed  to  prepare  it  for  publication  at  some  future  date. 

Professor  Riley  presented  some  miscellaneous  notes  as  follows  :  He  called  attention 
to  the  injury  done  to  roses  in  bis  yard  and  in  the  grounds  of  his  neighbors  by  a  small 
beetle,  Colaspis  tristis.  He  stated  that  be  had  first  noticed  the  injury  from  this  insect 
the  present  year,  and  that  the  roses  had  been  very  largely  blighted  by  its  attacks. 
The  nature  of  tbe  damage  consisted  in  boring  or  eating  into  the  buds  and  partly  ex- 
panded flowers.  He  stated  that  this  experience  furnished  another  illustration  of  a 
common  insect  suddenly  assuming  a  new  injurious  habit. 

In  connection  with  the  remarks  of  Professor  Fernow  reported  above,  he  gave  a  brief 
account  of  the  work  of  tbe  Commission  in  Massachusetts  on  the  Gypsy  Moth,  Ocneria 
dispar.  He  stated  that  the  Commission  now  has  150  men  at  work,  and  that  Mr.  Sessions, 
the  Secretary  of  the  State  Board  of  Agriculture  is  very  earnest  and  anxious  to  leave 
nothing  undone  that  will  help  in  tbe  extermination  of  this  threatening  pest.  Professor 
Riley  also  referred  to  the  prejudice  against  tbe  use  of  arsenicals,  which  has  interfered 
somewhat  with  the  work  of  the  Commission,  and  which,  at  tbe  request  of  Mr.  Sessions, 
be  bad  done  bis  best  to  remove  by  a  statement  of  the  facts  regarding  these  insecticides, 
sions,  be  showing  that  their  use,  with  ordinary  care,  is  free  from  dangerous  consequences 
to  live  stock  or  man.     He  stated  that  he  believed  that  most  of  the  cases  i-eported  of 
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auimals  being  poisoned  by  these  arseuicals  are  hardly  to  be  relied  upon,  and  that  in 
most  instances  the  death  had  resulted  from  some  other  cause.  He  said  in  reference 
to  the  Avork  of  the  Commission  that  however  carefully  it  might  be  done,  the  extent 
of  territory  covered  by  the  insect  and  the  inherent  difficulties  of  the  task  made  him 
very  doubtful  of  ultimate  success  in  eradicating  the  pest.  He  gave  some  facts  which 
he  had  gathered  from  conversation  with  Professor  Shaler  during  his  recent  trip  to 
Boston,  regarding  the  manner  in  which  this  insect  had  been  allowed  to  escape  by 
Trouvelot.  Professor  Shaler  had  known  Trouvelot  very  well,  and  said  that  he  had 
left  a  batch  of  eggs  on  a  window  sill  and  allowed  them  to  be  blown  away.  He  also 
referred  to  a  spider,  determined  by  Mr.  Banks  as  probably  rardosaaU)oiiiacuhUaF,m., 
■which  had  been  found  by  Mr.  William  H.  Edwards  to  seize  butterflies  ou  the  wing. 
Ho  referred  again  to  the  parasite  obtained  from  ElcodessuiuraJis,  the  cocoons  of  which 
parasite  he  had  exhibited  and  described  at  the  previous  meeting  of  the  society.  Ho 
mentioned  that  the  imago  had  since  been  ol)tained  and  turned  out  to  be  a  species  of 
Perilitus,a,  fact  of  considerable  interest  because  of  the  close  relationship  of  this  para- 
site with  the  one  bred  from  Megilla  macnlala  and  described  and  tigured  in  Insect 
Life,  vol.  i,  as  Pfrilitus  americanus.  Professor  Eiley  also  referred  to  the  newspaper 
accounts  of  the  demise  of  the  well-known  French  entomologist,  a  personal  friend  of 
his,  M.  Kunckel  D'Herculais,  whose  death  is  said  to  have  resulted  from  an  attack  of 
grasshoppers,  which,  at  the  instance  of  the  French  Government,  he  was  investigating 
in  Algiers,     These  notes  were  discussed  by  various  members. 

Mr.  Schwarz  read  a  note  on  the  Ohrysomeli-d  genera  Xanthoma  and  Trichofhcca, 
in  which  he  pointed  out  that  the  femoral  tooth  of  the  latter  genus  appears  to  be 
only  a  sexual  character,  and  that  in  Xavihonia  the  male  has  also  a  small  but  distinct 
tooth.     Specimens  of  both  genera  were  exhibited. 

Mr.  Schwarz  also  read  a  paper  on  "Verdigris  in  Insects,"  giving  a  list  of  those 
families  or  genera  which  are  liable  to  verdigris  in  collections  and  adding  some  gen- 
eral conclusions  derived  from  his  experience  with  verdigrised  specimens. 

Discussed  by  Messrs.  Riley,  Howard,  Schwarz,  Pergande,  Fernow,  and  Austin. 

Mr.  Stedman  reported  the  results  of  certain  investigations  which  he  had  been  con- 
ducting on  the  character  of  the  covering  of  the  gills  of  aquwtic  larvie  of  Diptera, 
stating  that  quite  contrary  to  the  formerly  accepted  idea,  the  gills  aie  covered  with 
a  thin  chitin,  rather  than  a  nonchitinous  membrane.  This  fact  he  had  established 
to  his  own  satisfaction  in  the  case  of  several  species,  and  proposed  to  continue  his 
observations  and  present  a  full  report  later. 

C.  L.  Maulatt, 

Mecordiny  Secrvtanj. 
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Rose  twig  infested  by  Icerya  rosK),  Fig.  0,  p. 93. 
Spraying    apparatus,   designed    by    Dr.    lloland 

Tbaxter,  Fig.  3,  p.  39. 
Tanaostigiiia  coursetiit.  Fig.  20,  p.  147. 
Tetracnenius  diversicornis.  Fig.  21,  p.  147. 
Trypeta  asqualis.  Figs.  27,  28,  pp.  312,  313. 
Trypeta  pomonella,  Fig.  22,  p.  255. 
Vedalia  cardinalis,  Fig.  31,  p.  439. 
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GENERAL  INDEX. 


A. 


Acanthia  lectularia,  under  bark,  21. 
Acanthocinus  ledilis,  destroying  Scolytid  colo- 
nies, 35. 
Acari,  treated  by  Curtice,  91. 
Acetic  acid,  ineffective  against  rose-chafer,  223. 
Acoptus  suturalis,  in  Carpiniis,  87. 
Acridium  peregrinum,in  Mesopotamia,  172. 

in  India,  433. 
Acridotheres  tristis,  attempt  to  introduce,  345. 
Adelura,  bred  species,  58. 
Adoxus  vitis,  biology  of,  ref.,  341. 

on  grape  in  California,  m.,  298. 

oviposition  in,  note,  349. 
.52geria  acerni,  in  maple,  161. 

tipuliforiuis,  fungus  attacking,  86. 
yEschna  eremita,  mm,  414. 
Agallia  siccifolia,  in  Nebraska,  ref.,  437. 

sanguinolenta,  on  grass  and  beets,  479 
Agalliastes  bractatus,  injuring  bean,  44. 
Agathis,  bred  species,  17. 
Agnotomyia,  mm,  178. 

Agricultural   Gazette  of  New  South  Wales,  re- 
view, 434. 
Agrilus  ruficollis,  parasite  of,  19. 

in  West  Virginia,  ref.,  435. 
Agriotes,  in  onions,  166. 

mancus,  larva  on  corn,  mm,  246. 

pubesce:is,  larva  on  corn,  mm,  246. 
Agrotis,  species,  215. 

annexa,  destroying  cotton  in  Mississippi,338. 

C-nigrum,  on  currant,  84. 

fennica,  appearance  in  numbers,  213. 
food  plants  of,  247. 
remedies  for,  248. 
spread  south,  38. 

saucia,  eating  potato  leaves,  149. 

turris,  destructive  in  gardens,  mm,  247. 

ypsilon,  destructive  in  Mississippi,  337. 
Agrypon,  bred  species,  155. 

Aleocharanitida,  bred  from  pupariumof  Antho- 
myia  brassiest;,  ref.,  318. 

sp.  indet.,  bred  from  puparium  of  .\ntIiomyia 
ceparum,  ref.  ,318. 
Aleurodes  vaporiorum,  greenhouse  pest,  394. 
Aleurodida",  article  on,  rev.,  252. 
Allorhiuanitida,  injuring  strawberry,  ref.,  364. 

probable  cause  of  injuries  to  grass  lawn,  484. 
Allotria  brassica^,  reared  from  cabbage  Aphis, 
mm,  454. 


Amblyomma  americana,  413. 

maculatum,4l3. 

unipunctatum,  413. 
Ambly teles,  bred  species,  152. 
American  clover-seed  midge,  293. 

Meromyza,  eggs  of,  correction,  332. 
Anaphora  popeanella  on  corn,  27. 
Andre,  Edmond,  obituary  of,  428. 
Angitia  pasdiscK,  bred  species,  156. 
Angoumois  grain  moth,  see  Gelechia  cerealella. 
Angular-winged     katydid,   abnormal    oviposi- 
tion of,  296. 
Anisopteryx  vernata,  cocoon  of,  249. 
Anisota  rubicunda,  defoliating  maples,  338. 

senatoria,  on  oak,  ref.,  256. 

virginiensis,  on  oak,  ref., 256. 
Anomala  binotata,  on  strawberry,  mm, 315. 

undulata,  affecting  wheat,  165. , 
Anomalon,  bred  species,  155. 

parasite  of  Cheimatobia.77. 

rellctum,  oviposition  of,  174. 
Ant,  bull,  remedy  for  bite  of,  337. 

harvesting,  to  destroy  nests  of,  460. 

injuring  watermelons,  71. 

in  their  relation  to  Aphides,  233,  234. 
Antennaria  pannosa,  on  Chrysophyllum,  100. 
Antherea  polyphemus,  see  Telea. 
Anthoinyia  brassica-,  Aleochara  bred  from,  318. 

ceparum,  Aleochara  bred  from,  ref.,  318. 
Anthomyiidse,  causing  myiasis,  39. 

injuring  sugar  beets,  470. 
Anthonomus  musculus,  in  Canada  report,  359. 

4-gibbus,  mm,  251. 
Anthrax    scrobiculata,   bred    from    cutworms, 

mm,  259. 
Anthrenus  musaeorum,  405. 

scrophulariaj,  34,  65, 170, 405. 

varius,34,  405. 
Anurida  maritima,  ref.,  310. 
Aonidia  aurantii  in  Syria,  417. 

washes  for,  1. 
Apanteles,  bred  species,  15, 16, 17,42,  412. 

militaris,  parasite  of  army  worm,  54. 

xyliiue,  bred  from  cutworms,  mm,  259. 
Apatela  brumosa,  in  Minn,  bulletin  ;  ref.,  256. 

oblinita,  injuring  strawberry,  ref.,  364. 

tritona,  larva,  description  of.  391. 
Aphaereta,  bred  species,  58. 

Aphelinus   mytilaspidis,   bred  from    San  Jose 
scale,  487. 

fuacipennis,  hosts  of,  487. 


Abbreviations  used.— Abs.,  abstract;  art.,  article;  descr.,  description  ;  indet.,  indeterminate; 
m.  or  men.,  mention;  mm,  mere  mention;  n.g.  or  gen.  nov.,  new  genus;  n.sp,,  new  species; 
ref.,  reference;  rept.,  report ;  rev.,  review;  sp.,  species  of ;  syn.,  synonym. 
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Aphidaria  basilaris,  synonym,  315. 
AphididaN  biology  of,  discussed,  261. 

contribution  to  a  knowledge  of,  art., 285. 

injuring  vinc,3;>. 

questions  relating  to,  article,  220. 
Aphidiu.s,  bred  species,  60. 

citraphis,  synonym,  315. 
Aphis,  apple,  in  Nebraska,  ref.,  137. 

brassica-,  ijarasites  roared  from,  15-1. 
on  turnip,  J54. 

cherry,  in  Iowa,  mm,  ■ITU. 

corn  root,  233. 

cucumeris,  attracting  ants,  71. 

green,  spraying  for,  400. 

persicffi  niger, synonym,  196. 
treatment  for,  270. 

pruni,  nun,  406. 

prunicola,  on  peach,  196. 

prunifolii,  on  plnm  in  Iowa,  479. 

woolly, spraying  for,  400. 
Aphodius  larrete,  in  flowers  of  Larrea,  m,  485. 
Apiculture,  note  on,  198. 
Apis  dorsata,  efforts  to  introduce,  198. 
Apple  Bucculatrix,  in  Cornell  bulletin,  ref.,  308. 

Chermes,  ref.,  366. 

curculio,  mm,  251. 

louse,  mm,  238. 

on  grasses  and  wheat,  239. 

maggot,  bulletin  on,  review,  253. 
Apple-tree  Saperda,  parasites  of,  404. 
Aradus,  under  bark,  22. 
Aragnonius  griseus,  food  habits,  37. 
Aramigus  tesselatus,  food  habits,  37. 
Arctia  Isabella  on  strawberry,  mm,  345. 
Argyresthia,  notes  on  genus,  with  descriptions 
of  new  species,  art.,  117. 

abdominalis,  m,  118. 

altissiniella,  m,  120. 

cupressella, habits  of,  art.,  116. 
n.sp.  Walsingham,  descr.,  118. 

freyella,  n.  .sp.  Wlsm.,  descr.  119. 

mendica,  in  America,  118. 

nitidella,  m,  120. 

ossea,  m,  120. 

plicipunctella,  n.  sp.  Wlsm.,  descr.,  119. 
habitat  of,  380. 

(juercicolella,  m,  119. 

retinella,  m,  120. 

subreticulata,  m,  118. 
Argynnis  diana,  dimorphism  in,  33. 

niphe,  dimorphism  in,  35. 
Army  worm,  notes,  on,  article,  112. 

remarks  on,  183. 

report  of  outbreak  in  Maryland,  art.,  53. 

stopping  trains,  mm,  478. 
Arthropods,  the  relationship  of,  rev.,  310. 
Arzama  obliquata,  mode  of  swimming,  in,  322. 
Aspidiotus  aurantii,  gas  treatment  for,  182. 
in  Australia,  ref.,  353. 
in  California,  168. 

biearinatus,  the  larva  of  a  Limacodid  moth, 
note,  349. 

citrinus,  resin  wash  for,  note,  44. 

conchiformis,  s.vnonyniy,  89. 

licus,  in  California,  23. 

gloverii,  not  attacked  by  Rryobia,  48. 

juglandis,  synonymy,  89. 


Aspidiotus  perniciosus,  in  California.  169. 
on  apple  and  pear,  68. 
parasite,  bred  from, 487. 
rapax,  supposed  parasite  of,  487. 
uvw,  parasite  of,  72. 
Association  of  economic  entomologists,  address 
of  president,  181. 
list  of  members,  £50. 
notice  of  meeting,  490. 
proceedings  of  meeting,  180. 
status  of,  206. 
Astoma  parasiticum,  syn.  of  Trombidium  mu.s- 

carum,  340. 
Atkinson,  E.  T.,  obituary  of,  303. 
Attagenus  pieeus,  cosmopolitan,  34. 
injuring  carpets,  65,  66. 
in  house.-,  170. 
Aulacophora  punctata,  time  for,  7(). 

B. 

Bacon  beetle,  in  New  York  report,  ref.,  252. 
Bacterial  cultures,  against  insects,  experiment 

with,  465. 
Bacterial  diseases  of  insects,  mm,  259. 

of  Pieris,  333. 
Bagous  sellatu?,  exhibited,  431. 
Bailey's  spraying  device,  175. 
Baly,  J.  S.,  obituary,  3. 
Baris,  sp.  bred  from  Xanlhium,  mm,  312. 

confinis,  breeding  in  Bidens  frondosa,  261. 
Barrel  staves,  insect  injury  to,  343. 
Bassus,  bred  species  of,  460. 

parasite  of  Cheimatobia,  77. 
Bean  weevil,  see  Weevil. 
Beaver,  parasites  and  guests  of,  mm,  356. 
Bed  bug,  supposed,  in  swamp,  336. 

under  bark,  21. 
Bee  moth,  feeding  habits  of,  342. 
Belostoma,  probable  cause  of  stopping  of  rail- 
road trains,  478. 
Benzine,  against  stored  grain  pests,  334. 
Bibio  albipennis,  sup;)osed  injuries  of,  479. 
Bibliography,  a  little  used,  32. 
Bird,  insectivorous,  attempt  to  introduce, 314. 
Birds  preying  upon  walnut  caterpillar, 311. 
Bisulphide  of  carbon,  against   grain  pests,  191, 
333. 

against  pea  weevil,  359. 

against  white  grubs,  483. 
Black-fly  cream, against  mosquitoes,  etc.,  470. 
Black  scale,  see  Scale. 

Blastophaga,  desirability  of  importing,  408. 
Blight,  American,  ref.,  336. 
Blister  beetles,  in  N.Y.  report,  ref.,  252. 

black,  on  asters,  416. 
Blepharocerid  larvse,  mm,357. 
Blood-sucking  cone-nose,  466. 
Boletotherus  bifurcus,  in  Polyporus,  335. 
Boll  worm,  arsenites  for,  123. 

destruction  of,  by  means  of  bacteria,  333. 

in  Florida  bulletin,  ref.,  256. 

injuries  of,  in  Blississippi,  338. 

investigation  of,  92. 

susceptible  to  cabbage  worm    Micrococcus, 
197. 

of  cotton,  bulletin  on,  notice,  367. 
Bombardier  beetles,  abundance  of,  411. 
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Bombus,  dead  from  unknown  cause,  87. 

virtrinicus,  H|)p:iiciit  intoxication  of,  iM. 
Boiiibycidae,  taken  by  electric  lainp.s  at  I'oiigh- 

keepsie,  N.  Y.,  list  of,  art.,  322. 
Bonibyx  pint,  reference  to  article,  36. 

lanestris,  .seven  years  in  the  pupal  stage,  33. 
Bordeaux  mixture,  as  an  insecticide,  221, 361,364, 
Bot-fly,  infesting  hogs,  161,401. 
of  horse,  ref.,  36t). 
of  jack  rabbit,  supposed,  21. 
of  ox,  in  Ohio  bulletin,  ref.,  4, 5. 
larva  of,  25. 
remarks  on,  432. 
Box-elder  bug,  in  Kansas,  72. 
Brachinna,  abundance  of,  411. 
Bracon,  bred  from  Tyloderma,  81. 

parasite  of  Agrilus,  20. 
Braconidie,  bred  species,  15. 
Brassy  flea-beetle,  see  Flea-beetle. 
Bronzy  cut-\vorm,see  Cut--worm. 
Bruchus  obsoletus,  in  Kansas,  44. 
Bryoljia,  a  household  pest,  23. 

pallida,  synonym  of  B.  pratensis,  45. 
pratensis,  article  on,  45. 
Buceulatrix  pomifoliella,  in  Cornell  station  bul- 
letin :  ref.,  308. 
Bud  moth,  in  Mass.  bulletin,  365, 366. 
Buffalo  gnats,  in  South.  451,  454. 
■  tree-hopper,  spraying  for,  5. 
Bull-ant,  soft  earth  aremedj-  for  bite  of,  mm,  337. 
Burgess,  Edward,  obituary  of,  490. 
Butterflies,  dimorphism  in,  296. 
Butterfly,  carnivorous,  note,  482. 

O. 
Cabbage  Aphis,  description  of  forms  of,  2S9. 
butterfly,  in  Florida  bulletin,  ref.,  256. 
Southern,  in  Mississippi,  337. 
in  Massachusetts  bulletin,  365. 
maggot,  in  Fletcher's  report,  359. 
Pionea,  in  Mississippi,  337. 
Plusia,  in  Mississippi,  337. 
Plutella,  in  Fletcher's  report,  359. 
root  maggot,  mm,  247. 
worms,  disease  of,  409. 

Paris  green  for,  note,  483. 
pyrethruii),  expts.  on,  259,260. 
remedy  for,  31. 
CaccEcia  argyrospila,  injuring  roses,  19. 

cerasivorana,  in  Cornell  station  bulletin,  308. 
rosaceana,  ref.,  308. 
Calandra  oryz.ip,  injuring  stored  grain  in  .South 
America.  333. 
abroad  in  February,  454. 
California  Entomological  Society,  487. 
Calliphora  vomitoria,  causing  myiasis,  57. 
Callidryas  eubiile,  migr.ation  of,  335. 
Calocoris  rapidus,  affecting  corn,  159. 
CJalomel,  for  screw-worm,  ref,  362. 
Caloptenus,  longevity  of  decapitated  specijnens, 
87. 
devastitor,  mm,  419. 
spretus,  m.,  183. 

not  abundant  up  to  date,  43s. 
Calosoma,  m,  177. 

Camnula  pellucida,  in  Idaho,  136,183. 
Campoplex,  bred  species,  155. 
parasite  of  Cheimatobia,  77. 


Canker  worm,  cocoons  of,  249. 

notes  on,  art.,  s. 
Cantharides,  vesicatory  power  of,  2. 
Cantharis  vesicatoria,  on  history  of,  3. 
Capsidffi,  injuring  tea  in  India,  44. 

observations  on  remarkable  forms  of,  356. 
Carabus,  with  deformed  palpus,  177. 
Carbolic  acid,  for  screw-worm,  362. 
Carbon  bisulphide,  see  Bisulphide. 
Carpocapsa  pomonella    or    putaininana,    bred 
from  walnut  or  chestnut,  296. 

saltitans,  food-plant  of,  431. 
Carpophilus  mutilatus,  in  tigs,  414. 
Casinaria,  bred  species,  157. 

Casnonia  ludoviciana,  abundant  near  Washing- 
ton, mm,  357. 
Castnia,  habits  of  larva  and  pupa,  316. 

cronida,  ref.,  317. 

cronis,  ref.,  317. 

var.corningii  n.  var.,  art.,  316. 

eudesmis,  ref.,  316. 
Catalpa  sphinx,  see  Sphinx  catalpie. 
Catalytus,  bred  species,  154. 
Caterpillar,  described  as  a  Coccid,  note,  349. 

evolution  of  bristles,  spines,  and  tubercles, 
rev.  of  art.  on,  309. 
Caterpillars  migrating  in  midwinter,  469. 

stopping  trains,  477. 
Cecidomyia  leguminicola,  in  England,  293, 294. 

trifolii,  mm,  293,  294. 

sp.,  gall  on  Cattleya,  22. 

sp.,  on  wheat  and  flax,  ref.,  434. 
Cecidomyiid,  on  roots  of  Xanthium,  mm,  312. 

on  rose,  294. 
Celery  worm,  in  Blississippi,  338. 
Centeterus,  bred  species,  152. 
Centipedes,  phosphorescent,  173,319. 
Centistes  aniericana,  parasite  of  Hippodamia,  20. 
Centrodora,  parasite  of  Aspidiotus,  72. 
Cephenomyia,  infesting  hogs,  162. 
Cephus  pygmaeus,  71,  416. 
Cerambycid  larviie,  247. 

occasionally  beneficial,  35. 
Ceratitis,  in  peach.  120. 

capitata,infestingpeachesin  Bermuda,  art., 5. 

catoirei,  m,  80. 

citriperda,  synonym  of  capitata,  6. 

hispanica,  m,  80. 
Ceratoma  caminea,  injuring  beans,  44. 
Cercopeus  cliiysorhceus,  on  wild  grape,  4.52. 
Ceresa  bubalus,  spraying  for,  5. 
Cermatia  forceps,  in  houses,  85. 
Cerocoma  schreberi,  on  history  of,  3. 
CeropIaste.s,  injuring  tea  in  India,  44. 

floridensis,  from  Louisiana,  .398. 
Chtetocnema  basalis,  in  Europe,  ref.,  484. 

pulicaria,  injuring  corn,  336,  ref.,  4«4. 
Chffitura  pelasgia,  Nitzsehia  on,  116. 
Chaff  scale,  see  Scale. 
Chaitophorus  negundinis,  description  of  forms 

of,  287. 
Changes  of  location,  recent,  439. 
Charistena  lecontei,  exhibited.  431. 
Charops,  bred  specie-,  1.55. 

Chauliognathus   pennsylvanicus,  feeding  upon 
sugar  cane  borer,  362. 

numerous  on  Ailanthus  blossoms,  mm,  272.; 
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Cheese  mite,  preventive,  IfiS. 

traps  for,  useless,  C9. 
Clieimatobia  brumata,  parasites  of,  77. 
Cherry  Aphis,  in  Iowa,  mm,  470. 

tree  scallop-shell  moth,  ref.,  308. 

Tortrix,  in  Cornell  bulletin,  ref.,  308. 
Chionaspis     euonymi,    Aphelinus    fuscipennis 

bred  from,  mm,  487. 
Chilocorus  bivulnerus,  eating  Aspidiotus,  00. 

distigma,  notes  on,  441. 
Chile  saccharalis,  in  Louisiana  bulletin,  302. 

its  injury  to  corn,  04. 
Chinch  bug,  damage  caused  by,  397. 

experiments  for  destructioi\  of,  by  artificiul 
introduction  of  contagious  diseases, art., 270. 

remedy  for,  200. 
Chionaspis  citri,  from  West  Indies,  99. 

furfurus,  spraying  for,  4.  250. 
Chloroform  for  screw  worm,  ref.,  362. 
Chlorops,  boring  in  gra.ss,  71. 
Choragus  nitens,  in  District  ofColumbia,  87. 
Chorioptes  communis,  var.  ovls,  treated,  91. 
Chortologa  australis,  migration  of,  419. 
Chrysis  sp.,  specimen  determined,  335. 
Chrysobothris  femorata,  in  maple,  101. 

mali,  supposed  parasite  of,  412. 
Chrysochus  auratus,  larvie  feed  on  roots  >uider- 
ground,349. 

cobaltinus,  on  peach,  162. 
Chrysomelida>,  Baly's  publications  on,  3. 
Chrysomela  vulgatissima,  reference  to  article,  30. 
Chrysops  sp.,  biting  horses'  ears,  335. 

vittatus,  specimen  determined,  335, 
•Cicada  septendecim,  species  destroying,  87. 
Cicadidae,  injuring  vine,  33. 
Cicadula  quadrilineaia,  damaging  chrysanthe- 
mums, ref.,  351. 
Cimbex  americaua,  habits  of,  77. 

parasites  of,  177, 276. 

connata,  Opheltes  parasitic  on,  177. 

femorata,  Opheltes  parasitic  on,  177. 

humeralis,  Opheltes  parasitic  on,  177. 
Citheronia  regalis,  injuring  cotton,  3.39. 

sepulchralis,  larva  described  in   "  Entomo- 
logical News,"  (p.  124),  350. 
Cleigastra   suisterci,   n.    sp.,    bred  from  swine 

dung,  357. 
Clivinaimpressifrons,  affecting  corn,  159. 
Clisiocampa  nmericana,  in  New  England  States, 
20, 124,  483. 

taken  by  electric  lamps,  mm,  323. 

disstria,  stopping  trains,  477. 

sylvatica,  mm,  8. 
Clistopyga  pleuralis,  bred  from  Gelechia,  46,3. 
Cloeotus,  living  under  decaying  bark,  mm,  485. 
Clover-leaf  beetle,  invasion  by,  article,  231. 

seed  midge,  American,  ref.,  366. 
Clover  mite,  article  on,  45. 
Clover-seed  midge,  in  England,  293. 
Clover-stem  borer,  food  plants  of,  254. 
Clytus  robiniie,  see  Cyllene. 
CnesinusstrigicoUis,  in  Licjuidambar,  87. 
Cocaine  for  insect  stings,  344. 
Coccidie,  alteration  in  form  of  plants  due  to,  343. 

review  of  article  on,  250. 

injuring  vine,  .33. 
Coccinella  bipunctata,  destroying  Aphis,  190. 


Coccinella  bipunctata,  9-nolata,  m.,  16.5. 

nova-zealandica,  synonymy,  352. 

undecimpunctata=nova-zealarid1ca,  352. 
Coccophaguscitrinus,  bred  from  scale,  487. 
Coccus  linearis,  synonymy,  89. 

pineti,  synonymy,  89. 
Cochylis  ambiguella,  monograph  on,  ref.,  341. 
Cockroach,  viviparous,  art.,  443. 
Ctelinius,  bred  species,  59, 
Codling  moth,  as  a  friend,  art.,  347. 

experiments  on,  272. 

exporting  enemies  to  N.  Z.,  43. 

in  Australia,  ref.,  3.53. 

in  Mass.  bulletin,  365. 

in  Nebraska,  ref.,  437. 

in  New  Mexico,  m,  119. 

in  New  Zealand,  .394. 

in  Oregon  bulletin,  ref.,  2.50. 

larvfe  fed  upon  by  woodpecker,  348. 

larva  in  March,  396. 

legislation  in  New  Zealand,  341. 

remedies,  40. 

spraying  for,  272.  400,  420,  421,  4.35. 
Cceliodes  injBqualis=Craponius  infequalis. 

remedies,  167. 
Colaptes  cafer,  destroying  codling  moth,  79. 
Colaspis  brunnea,  injuring  strawberry,  364. 

tristis,  injuring  roses,  491. 

flavida,  on  vine,  123. 
Coleothrips  3-fasciata, probable  cause  of  "rust" 

on  oats,  301. 
Coleoptera.  collections  of,  350. 

injuring  vine,  .33. 

on  Canada,  lists  of,  rev.,  311. 
Coleopterous  larvaj,  sent  by  C.  V.  Riley  to  F. 

Meinert,  Copenhagen,  list  of,  330, 
Collops,  mm,  230. 
Colorado  potato-beetle,  bird  enemies,  174. 

in  Australian  bulletin,  ref.,  353. 
Colpognathus,bred  species,  152. 
Conorhinus,  blood-sucking  habit  of,  466. 
Conotrachelus  nenuphar,  possible  occurrence  of, 

in  Tasmania,  480. 
Contagious  germs,  use  of,  in  the  field,  197. 
Cooperation,  in  entomology,  202. 
Copidosoma  truncatellum,  parasiteof  Plusia,  72. 
Copeatylum    marginatum,    Maseochara  valida 

larvje  breeding  in  puparium  of,  310. 
Copper   compounds,   ineffective    against    rose- 
chafer,  221,223. 
Coptotriche  zelleriella,  386, 387, 388. 
Cornell  Univ.  Station,  bulletin  of,  rev.,  308. 
Corn,  ear  worm,  see  Heliothis. 

root  Aphis,  summary  history  of,  article,  233. 

root-louse,  no  remedy  for,  5. 

root-worm,  injuring  corn  in  Mississippi,  338. 
Corthylus  punctatissimus,  food  habits,  178. 

spinifer,  n.  sp.,  178. 
Corvus  scapulatus,  eating  locusts,  65. 
Cotton  stainer,  in  Florida  bulletin,  ref.,  256. 
Cotton  worm,  damage  caused  by,  398. 

in  Florida  bulletin,  ref.,  2.56. 

preyed  upon  by  Panorpa,  m.,  306. 

stopping  trains,  mm,  477. 
Cottonwood  leaf  beetle,  see  Lina. 
Cottony  cushion  scale,  see  Scale. 

maple  scale,  in  N.  Y.  report,  ref.,  252, 


501 


Cottony  maple  scale,  in  Oregon,  125. 
Crane-fly,  larvie  destroying  wheat,  art.,  \2. 
Craponiiis  inu'qualis,  in  Arkansas,  452. 
Creniastus,  bred  species,  156. 
Cresylic  ointment,  for  screw-worm,  ref.,  362. 
Cricket,  banded  sand,  not  poisonous,  3.36. 

field,  enemy  to  strawberry,  ref.,  366. 

remedy  for,  298. 
Crossotosoma  ;ej>yptiacum,  account  of,  97. 

an  Icer.va,  181. 
Crotoii  biifj,  mm,  107. 
Crown  borer,  strawberry,  ref.,  3C6. 
Cryptolechia,  remarks  on,  ISl. 
Cryptophasa  unipunctata,  notes  on  habits  and 

earlier  stages  of,  in  Australia,  art.,  384. 
Cryptus,  bred  species,  153. 

parasite  of  Cheimatobia,  77. 
Cucumber  beetle,  in  Ohio  bulletin,  ref.,  251. 
Curculio,  grape,  in  Arkansas,  452,  453. 
treated,  167. 

plum,  egg-laying  record  of,  228. 

experiments  against,  ref.,  254,  366. 
in  Massachusetts  bulletin,  365. 
notes  on,  article,  219, 227. 
Currant  Aphis,  in  Iowa,  mm,  479. 

borer,  in  Oregon  bulletin,  ref.,  256. 

stem  borer,  251. 
Cutworm,  bronzy,  migrating  in  winter,  469. 
CuttCorms,  notes  on,  215, 256, 337, 338. 479. 

parasites  of,  list,  259. 

remedies  for,  248. 
Cuterebra  americana,  m.,  25. 
Cyclocephala,  notes  on,  243,  215. 

imuiaculata,  notes  on,  245,246. 
Cylapus  tenuicornis,  occurrence  of,   in  District 

of  Columbia,  87,  356. 
Cylas  formicarius,  sweet  potato  borer,  334, 401. 
Cyllene  robinia:',  identified,  417. 

in  West  Virginia  rept.,  ref.,  435. 
Cynips  quercus-prunus,  parasitized,  41. 
Cypress  twig  borers,  art.,  116. 


Dacnusa,  bred  species,  58. 
Dactylopius,  on  tomato,  413,419. 

preyed  upon  by  Lepidopteron,  482. 
Dakruma  coccidivora,  referred  to  Ltetilia,  32. 
Dam»us  sp.,  Barbadoes  sugar  mites,  31.  i 

Danais  archippus  larvae,  destroyed  by  bacterial 
diseases,  mm,  259. 

swarming  of,  27. 
Datana,  oviposition  of  Tachina  on,  414. 

angusii,  parasitism,  174. 

rainistra,  in  Mississippi,  338. 
parasites  of,  26. 
in  Minn,  bulletin,  ref.,  256. 
Dectes  spinosus,  on  Xanthium,  312. 

oviposition  of,  on  Ambrosia,  86, 141. 
Deltocephalus  debilis,  in  blue  grass,  479. 
Department  of  Agriculture,  relations  with  sta 

tions,  203. 
Dermestes  lardarius,  cosmopolitan,  34. 

daniaging  honeycomb,  mm,  252. 

vulpinus,  damaging  woodwork,  344. 
Dermestidae,  infesting  museums,  34. 
Desmia  maculalis,  in  Mississippi,  338, 
Dewitz,  Dr.  Hermann,  obituary,  4. 


Diabrotica  12-pnnctata,  descr.  of  larva,  150. 
destructive  to  corn  in  South,  86,338. 
habits  and  life-history  of,  430. 
on  peach  and  cabbage,  84. 
remedy  for  in  corn,  5. 
longicornis,  on  cotton  blooms,  151. 
soror,  injuring  corn  in  California,  468. 
vittata,  eating  corn  silk,  149. 

infesting  corn  in  Maryland,  54. 
in  Mississippi,  337. 
Dia;retus,  bred  species,  61. 

n.  sp.  raised  from  cabbage  Aphis,  454. 
Diapheromera  femorata,  not  poisonous,  416. 
Diaspis  pentagona,  in  Italy,  196. 
attacking  mulberry,  196. 
vandalicus  ravaging  cocoanuts,  296. 
Diastrophus  nebulosus,  galls  of,  405. 
Dicerca  divaricala,  injuries  of,  422. 
Diccelotus,  bred  species,  152. 
Diggerwasps,  larvae,  external  feeders,  276. 
Digitalis,  ineffective  against  rose  beetles,  223. 
Dilophogaster  californica,  on  black  scale,  169. 
Dimorphism  in  butterflies,  296. 
Diphucephala  colaspidioides,  in    Australia,  424. 

splendens,  in  Tasmania,  480. 
Diplodontus,apparent  parasite  of  Simulium,454. 
Diplosis  tritici,  eaten  byMegilla,  430. 

sp.,  gall  on  Cattleya,  22. 
Diptera,  gills  of  aquatic  larvae  of,  492. 
injuring  vine,  33. 
mouth  parts  of,  rev.,  360. 
Dipterous  larvse,  vomited  by  child,  396. 

parasites,  compared   with  Hymenopterous 
parasites,  277. 
Diseases  of  Pieris  rap»,  believed  not  transfera- 
ble to  other  species,  333. 
Disease  germs,  as  means  of  battling  with  injuri- 
ous insects,  articles  on,  141, 197. 
Disonycha  triangularis,  in  Nebraska,  ref.,  437. 
Dissosteira  longipennis,  habits  of,  438. 
Division   of  Entomology,  changes  in   force  <f, 
notes,  310,  .368. 
publieations'of,  notices,  1,  367. 
Dorcus  parallelus,  on  pear,  ref.,  308. 
Domestic  animals,  kerosene  emulsion  for  paia- 

sites  of,  251. 
Doryphora  10-lineata,  m,  121. 

range,  84. 
Dorytomus  mucidus,  on  cottoil.vood,  72. 
Dragon  flies,  flights  of,  413 
Drasterius,  in  onions,  166. 

elegans,  infesting  corn,  54. 
Dryocampa  rubicunda,  on  maple,  160. 
Ducks  rs.  potato-beetles,  398. 
Dung-beetles,  phytophagic  notes,  484. 
Dynastes  tityus,  in  woodshed,  395, 396. 
Dysdercus  suturellus,  m,  41, 
treated,  410. 

E. 

Earias  insulana,  injuring  cotton,  67. 

Earth,  a  remedy  for  poisonous  insect  bites,  337. 

Echocerus  maxillosus,  infesting  stored  corn  in 

Venezula,  333. 
Economic   Entomologists,  Association  of.     See 
Association  of  Economic  Entomologists. 

entomology  in  Indiana;  rev.,  366. 
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EconoQiic,  value  of  study  of  insects,  397. 
Edema  albifrons,  in  Minn,  bulletin,  ref.,  256.    . 
EdiViirds,  Ileury,  obituary  of,  489. 
Eelworm,  stem,  in  England,  293,  366. 
Eiphosoma,  bred  species,  156. 
Elaterida>,  life  history,  article  on,  246. 
Eleodes  suturalis,  parasite  of,  432, 492. 
Elephant  beetle,  in  Australia,  434. 
Ellopia  fasciaria,  reference  to  article,  36. 
prosaparia,  reference  to  article,  36. 
somniaria,  in  Fletcher's  report,  359. 
pai-asitized,360. 
Embryo  insects,  on   appendages  of  first  abdo- 
minal segment,  rev.  of  paper  on,  310. 
Emphor  bombiliformis,  Hibiscus  visitor,  83. 
Empliytus  maculatus,  in  Kentucky  bulletin,  364. 

on  strawberry,  345. 
Empidas,  feeding  habits  of,  356. 
Encyrtid,  a  new  and  remarkable,  art.,  145. 

with  six-branched  antennie,  art.,  455. 
Ennomus  autumnaria,  effects  of  temperature  on 

coloring  of,  note,  481. 
Enome  obfuscata,  synonym,  297. 
Entedonid,  odor  of,  remarks  on,  491. 
Entomological  Club,  A..  A.  A.  S.,  notice  of  meet- 
ing, 490. 
excursion,  notice  of,  428. 
work  in  West  Virginia,  rev.,  435. 
Society,  California,  487. 

.Society  of  Washin{;ton,  abridged  minutes  of, 
41, 87, 129, 178, 356,  357, 430, 431, 491. 
Entomologists,  see  Association. 

in  the  experiment  stations,  work  of,  212. 
Entomology,  applied,  outlook  for,  art.,  181. 
at  Iowa  station,  review,  251. 
economic,  in  India,  43. 
method  of  teaching,  art.,  107. 
Entomophthora,  of  chinch  bug,  197. 
Epachromia  terminalis,  notes  and  ref.,  420. 
Ephestia  consobrinella,  ref'dto  Glyptocera,  32. 
interpunctella,  notes  on,  134,  158,333. 
kiihniella.  notes  on,  134, 158,  333. 
sp.,  infesting  grain  in  Venezuela,  333. 
zeie,  synonymy,  134,158. 
Ephialtes,  bred  species  of,  461. 
Epieauta  maculata,  ref.,  4.37. 

pennsylvanica,  habits  of,  416,  437. 
verticalis,  on  history  of,  3. 
vittata,ref.,437. 
Epilachna  corrupta,  habits  of,  419. 
Paris  green  for,  121. 
vigintioctopunctata,  in  Australia, 434. 
Episinus,  m.,  129. 

Epitragus  tomentosus,  on  orange,  68. 
Epuriealuteola,  in  figs,  414. 
Ericerus  pc-la,  wax  secreted  by,  424. 
Erioeampa  eerasi,  on  plum,  163. 

on  quincei  171. 
Eriococeus  eucalypti,  on  gum  trees,  76. 
Eristalis,  in  well  water,  22. 

tenax,  ref.,  351. 
Ero  hamatus,  mites  on,  46H. 
Eubadizon,  bred  species,  58. 
Eudryas  grata,  larva  of,  ref.,  346. 
unio,  a  true  grape  insect,  340. 
Eui)ithecia  miserulata,  on  rasviberry,  34"). 
Euphorus,  bred  species,  57. 


Euphoria inda,  identified.  417. 

sepulchralis,  affecting  corn,  159. 
Euplectrus,  rapid  development  of,  mm.,  277. 

comstockii,  attacking  cotton  worm,  30G. 
"Eureka  Insecticide,"  347,361. 
Eurhopalus  variegatus,  found  only  in  Chili, -34. 
Eurycreon  rantalis,  affecting  beets,  184. 

garden  pest,;mm,  338. 
Eurytoma  prunicola,  habits,  41. 
Eustrotia  caduca,  preparatory  stages,  84,  321. 
Euura  sp.,  injuring  willow  hedges,  466, 467. 
Euvanessa  antiopa,  in  Mississippi,  338. 
Exetastes,  bred  species,  158. 
pjxochilum,  bred  species,  155. 
Exochus,  bred  species  of,  461. 
Exolytus,  bred  species,  152. 
Experimentation  in  use  of  insecticides,  214. 

laboratory  method  of,  art.,  260. 
Experiment  stations,   work  of    the   entomolo- 
gists of,  212. 

bulletins  of,  215. 


Fall  web-worm,  a  new  enemy  of,  422. 
False  chinch  bug,  remedies  for,  260. 
Feniseca  tarquinius,  carnivorous  habits  of,  482. 
Fertilization  of  plants,  produced  by  insects,  402. 
Fertilizers  as  insecticides,  article,  217. 
Fidia,  life-history  unknown,  mm,  349. 
Fig  beetles,  correspondence  on,  414,415. 
Field  cricket,  see  Cricket. 

agents,  reports  of,  bulletin,  notice,  368. 
Fish  oil  soap,  see  Soap. 
Flat-headed  apple-borer,  at  base  of  trees,  249. 

in  Oregon  bulletin,  ref.,  250. 
Flea-beetles,  food-plants  of,  mm,  431. 
Flea-beetle,  bras.sy,  injuring  corn,  336. 

fiery,  in  Nebraska,  ref.,  437. 

on  potato,  in  Australia,  ref.,  434. 
Flour-moth,  Mediterranean,  .3.59,366,421. 

origin  doubtful,  mm,  333. 
Flour  moths,  in  Venezuela,  333. 
Fluted  scale,  see  Scale,  cottony-cushion. 
"  Fly-bug,"  Australian;  art.,  355. 
Fly-tree,  romance  concerning,  399. 
Poorest  and  shade  trees,  report  on,  notice,  367. 
Forest  tent  caterpillar,  bacterial  disease  of,  sug- 
gested for  destruction  of  boll  worm,  .338. 
Forest  trees,  insects  injurious  to,  ref.,  256. 
Fossil  insects,  review,  252,  436. 
Frit  fly,  American,  in  Fletcher's  report,  359. 
Frog-hopper,  New  Zealand,  424. 
Frosted  scale,  name  proposed  for  l.ecanium,  388. 
Fruit  growers,  convention  of,  .352. 

insects,  notes  on,  345. 

pests,  in  Tasmania,  note,  480. 
Fulgoridfp,  injuring  vine.  33. 
Fumigation,  for  scales,  72. 
Fungus  beetles,  on  habits  of,  335. 
Furniture,  damaged  by  borers,  407. 

<}. 

Galeruca  .semipuUata.on  fig  in  Australia,  297, 29H. 
Galleria  cereana,  feeding  habits  of,  342. 
Ciall-mitcs,  systematic  work  on,  ref,  302. 
Galls,  produced  by  Heteroptera,  3(X>. 


.03 


Ganychorus,  bred  species,  58. 
Garden  insects,  notes  on,  1-18. 

wel)-worm,  181,  3:58. 
Gartered  plume  luoth,  ref.,  3(1."). 
Gas  tar,  in  N.  J.  bnlleti:i,  301. 
Gas  treatment  for  scale  insects,  182. 
Gastropacha  americana,  in  Minn,  bulletin,  256. 

lanestris,  seven  years  in  the  pupal  stage,  33. 

monacha,  in  Bavaria,  178. 
Gelechia  benefieentella,  on  Solanum,  357. 

cerealella,  Ephestia  larva;  referred  to,  159. 
in  Virginia,  339. 
Geocoris  bullata,  in  Nebraska,  ref.,  437. 
Geophilida>,  phosphorescent,  173. 
Germs,  contagions,  use  of,  in  the  field,  197. 
"Gli  Insetti  Nocivi,"  review  of,  135. 
Glypta,  bred  species  of,  4(i3. 
Glyptocera,  new  genus  of  Phycitida%  32. 
Gonoptera  libatrix,  longevity,  19. 
Gooseberry  fruit  worm,  in  Oregon  bulletin,  256. 
Gortyna  nitela,  on  Xanthium,  mm,  312. 
Grain  Aphis,  sudden  disappearance,  74. 

beetles,  in  Oregon,  mm,  256. 

weevil,  see  Weevil. 
Grape  berry  moth,  ref.,  365. 

curculio,  see  Curculio. 

phylloxera,  notes  on,  185. 

occurrence  in  Australia  and  XewZea"d,lK5 
occurrence  in  Europe,  18S,  186. 
remedies  for,  189. 
Grapholitha    Sebastian iie,  proposed    name    for 
moth  bred  from  jumping  bean,  432. 

strobllella,  reference  to  article,  36. 
Graphops  nebulosus,  on  strawberry,  ref.,  364. 
Graphorhinus  vadosus,  food  habits  of,  37. 
Graptodera  exaptaon  fuchsia,  26. 

sp.,on  potato,  in  Australia,  ref.,  434. 
Grasserie  of  silk  worm,  art.,  445. 
Grasshoppers, in  Idaho, art.,  135,corresp.,471. 
Grass-root  louse,  host  of  l^asius  brnnneus  var. 

alienus,  mm,  234. 
Greasy  cut-worm  in  Mississippi,  337. 
Green  beetle  pest  in  Australia,  424. 

bug  in  Tasmania,  4Su. 

striped  maple-worm,  see  Anisotarnbicunda. 
Grubs,  swallowed  and  passed  by  child,  401. 
Gryllus,  swarming  in  Texas,  176. 
Guerinia,  subpyriform  antennal  joints,  9S. 
Gypsy  moth,  an  experience  with,  126. 

efforts  to  stamp  out,  note,  364. 

extermination  of,  note,  474. 

Japanese,  41,297. 

legislation  about,  78, 200, 364,  472. 

remarks  on,  491. 

remedies  for,  381. 

report  of  a  discussion  on,  art.,  368. 

H. 

Hadena,  abundant  after  mild  winter,  215. 

aretica,  mm,  247. 

devastatrix,  mm,  247. 
Hal  sidota  tesselata  taken  by  electric  lami)s,  323. 
Haltica  iguil.t,  a  strawberry  pe^t,  ref.,  306. 

in  Indiana,  art,  317. 

in  Nebraska,  ref.,  4.38. 

remedies  for,  318. 

punctulata  C'hoetocnema  pullcaria. 


Ilahicini,  paper  on  food  plants  of,  431. 
Halticus  luinutus,  injuring  bean,  44. 
Handllrsch,  Dr.  Adam,  obituary ,  3. 
Harlequin  cabbage  bug  in  Mississippi,  466. 

remedies,  127. 
Haimatobia,  hibernation  of,  mm,  357. 

serrata,  note  on,  4 17. 
Harpalus  gravis,  accompanying  cricket  swarm- 

ings,  177. 
Harpipborus  maculatus,  variability,  10. 
Heel  fly,  drivin,:?  stock  to  streams,  4.55. 
Heidemannia,  n.gen.,  mm,  356. 

cixiiformis,  mm,  338. 
Heiiothis  armigera,  damaging  Geranium,  399. 

in  Australia,  1.33. 

larva,  cannibalistic  habit  of,  399. 

notes  on,  92,  197,  338. 

use  of  diseases  against,  197. 
Hellebore,  white,  for  cabbage  maggot,  359. 

in  N.J.  bulletin,  .361. 
Heloderma,  opinions  upon  the  poisonous  nature 

of,  extract  of  art.  on,  479. 
Helopeltls,  injury  to  tea  in  India,  44. 
Hemiptera,  physiognomy  of  tertiary,  132 
Hemiteles,  bred  species,  152. 

parasite  of  Cheimatobia,  77. 
Herpestomus,  bred  species,  1.52. 
Heterodera  radicicola,  on  cotton,  202. 

Tylenchus,  arenarius  identical  with,  134. 
Hessian  fly,  appearance  of  wheat  infested  w'th, 
339. 

attacking  grasses  in  California,  306. 

imported  parasites  of,  notes,  354,367 

in  Australia,  ref.,  353. 

in  Canada,  8J,  247,  3.59. 

in  England,  ref.,  306. 

lecture  on,  note,  427. 

new  notes  on  the  life  history  of,  art.,  265. 

supposed    attack  of,  may  be  due  to  Mero- 
myza,  mm,  453. 
Heteropelma,  bred  species,  155. 
Heteroptera,  gall-producing  species  of,  in  Eu- 
rope, 301. 

injuring  vine,  33. 
Hexacladia,  gen.  nov.,  description,  456. 

smithii,  sp.  nov.,  description,  457. 
article  on,  455. 
Hippoboscid  on  bat,  mm, .357. 
Hippodamia  convergens,  191. 

destroying  woolly  Aphis,  191. 

maculata,  parasite  of,  20. 
Hirundo  urbica,  supplanted  by  sparrow,  394. 
Hirmoneura,  on  history  of,  3. 
Hispa  dorsalis,  on  locust,  164. 
Histerida',  monograph  by  Marseul,  .3, 
Histiostoma    rostroserratus,    Barbadoes    sugar 

mite,  31. 
Histopona,  in  America,  129. 
Ilomalota,  .feeding   on  dipterous   larvte,   mm, 

31.S. 
Homoptera,  injuring  vine,  33. 
Honey  bee, sting  of,  for  rheumatism,  37. 
Honeycomb,  damaged  by  Dermestes,  mm,  252. 
Hop  fly,  note  on,  184. 
Hop  louse,  cii-cular  on,  notice,  438. 

injuries  by,  on  Pacific  slope,  349. 

in  Oregon,  350,  405,  486. 
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Hop  Phoroflon,  notes  on,  18^. 
Horn  fly,  ill  Virginia,  21,  471. 

on  oviposit! on  of,  .'>2. 
Horse  bot  fly,  see  Bot  fly. 
Horse  flies,  in  Texas,  335. 
Horticult\iral  laws  from  California,  coiieerninii 

noxious  insects,  476. 
Housefly,  parasites  of,  310. 
Hyaliodes  vitripennis,  preyinK  upon  {;'"'ipcleaf- 

hopper,  ref. ,  367. 
Hybernia  tiliaria,  m.,  213. 
Hydria  undulata,  on  cherry,  ref.,  SOS. 
Hydrocyanic  acid  gas  treatment  of  scale  insects, 

182,  404,  art.,  457. 
Hylesinusligniperda,  destroyed  bv  Cerambycid 

borers,  3.5. 
Hynienarcys  nervosa,  deformed,  .S7. 
Hymenoptera,  injuring  vine,  33. 
ovipositor  of,  432. 
parasitic,  lists  of  bred  species,  15,  .57,  151,  460. 

host  relations  of,  art.,  277. 
spiracles  of,  12S. 
Hyperacmus  tinea-,  bred  from  Tinea pelionella, 

mm,  461. 
Hyperplatys,  destroying  Soolytid  colonies,  35. 
aspersus,  a  new  borer  in  currant  stem,  251. 
Hyphantriacunea,  larvte  destroyed  by  Ploehio- 
nus,  422. 
taken  at  electric  lamps,  mm,  323. 
list  of  trees  defoliated  by,  in  Mississipi)i,338. 
lextor,  on  raspberries,  345. 
Hypoderma  bovis,  432, 453, 466. 
larva  of,  25. 
lineata,  432,455. 

I. 

Icerya,  in  New  Zealand  and  Australia,  395. 

introduction  into  Honolulu  and  its  extermi- 
nation through  the  Vedalia,  mm,  307. 
segyptiacum,  notes  on,  92, 97, 105, 42.3. 
montserratensis,  n.  sp.,  Riley  and  Howard, 
description,  99. 
notes  on,  101, 106, 407, 439. 
palmeri,  n.  sp.,  Riley  and  Howard,  descr., 

103, 104,  106. 
purchasi,  compared  with  Eegyptiacum,423. 
gas  experiments  against,  457. 
in  Honolulu,  329. 
notes  on,  92, 105, 184, 208,  439. 
rosae,  n.  sp.,  Riley  and  Howard,  descr.,  94, 

106. 
sacchari,  m. ,  92, 105, 209. 

questions  depending  on,  200. 
seyehellarum,  m,  92, 105. 

suggested  utility  of,  in  manufacture  of  com- 
mercial wax,  352. 
Iceryas,  some  new,  art.,  92. 
Ichneumon,  bred  species,  151. 
parasite  of  Cheimatobia,  77. 
cestus,  parasite  of  p:ilopia,  360. 
indet.,  bred  from  cutworms,  mm,  259. 
wilsoni,  bred  from  cutworms,  mm,  259. 
Ichneumonidas,  bred  parasitic,  151. 
Ichneutes,  bred  species,  60. 
Idris,  egg-parasite  of  Oecanthus,  346. 
Incurvaria,   oviposition  and  ovipositor  of,  342. 
Insanity,  from  destroying  caterpillars,  note,  487. 


Insect  collection,  at  Berlin  Museum,  432. 
diseases,  mm, 2.59. 
embryology,  rev.  of  article  on,  310. 
lime, see  Lime. 

vivaria,  how  to  be  lighted,  art.,  18. 
wax,  from  Africa,  3.52. 
Insects,  aflfecting  corn,  notes  upon,  art.,  1.59. 
aflfecting  grain  in  Maryland,  art.,  53. 
injurious,  cooperation  in  dealing  with, 202. 
Department  of  Agriculture  and  .state  .Sta- 
tions in  relation  to,  203. 
estimate  of  damage  done  by,  1. 
horticultural  laws  concerning,  476. 
in  Canada,  247. 
legislation  on,  200, 476. 
manuals  of,  4.35,4.30. 
of  farm,  orchard,  and  garden,  rev.,  437. 
popular  lectures  on,  427. 
popular  names  of,  .303. 

predaceous,  introduction  of,  189. 
stopping  trains,  note,  477. 
tertiary,  monograph  of,  rev.,  436. 
publications  on,  200. 
Insect  Life,  monthly  issues  changed,  1. 
Insecticide,  experiments  in  Massachusetts,  363. 

machinery,  notes  on,  192. 
Insecticides,  bulletin  on,  rev.,  2.56. 
circular  on,  notice,  3G8. 
direct  experimentation  in  the  use  of,  214. 
fertilizers  used  as,  217. 
in  Nebraska  report,  ref.,  4.3S. 
manual  on,  ref.,  4.36. 
new,  experiments  with,  .305. 
practical  notes  on  the  use  of,  art.,  269. 
list  of,  used  against  rose-chafer,  225. 
International  interests,  notes  on,  195. 
Iowa  expt.  station,  notes  on  expts.  and  obser- 
vations at,  art.,  258. 
Iphitrachelus  americanus,  remarks  on,  41. 
j    Isodromus,  primary  parasite,  356. 
j   Isosoma,  on  grasses,  71. 

hordei,  notes  on,  71,73. 
orchidearum,  gall  on  Cattleya,  22. 
tritici,  notes  on,  125,  416. 

.1. 

Janassa  lignicolor,  in  Minn,  bulletins,  ref.,  256. 
Janus  flaviventris,  on  currant,  407. 
Jigger,  mm.,  413. 
.Tointworm,  in  New  York,  73. 
Journalistic  enterprise,  427. 
Julus,  sp.,mm,218. 
Jumping  bean,  Mexican,399, 431,  4,32. 
June  beetles,  appearance  of,  240. 
injuring  strawberry,  ref.,  364. 
June  bug,  see  June  beetle. 


Kainit,  against  corn  worms,  ref.,  361. 
Katipo,  abstract  of  paper  on,  302. 

poisonous  nature  of,  note,  487. 
Katydid,  angular-winged,  abnormal  oviposition 

of,  296. 
Kerosene  emulsion,  against  rose-chafer,  22,3, 224. 

against  sheep  scab,  297. 

as  a  sheep  dip,  258. 

as  remedy  for  animal  parasites,  251. 
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Kerosene  eimilsion,  «lisciisse(1, 260,261. 

first  use  of.  256. 

for  cabbage  Plutella,  35'.t. 

for  Ellopia  somiiiaria,  .360. 

in  New  Jersey  bulletin,  361. 
Kerosene  extract  of  pyrethruni ,  260. 
Klee,  Waldemar  G., obituary,  429. 

L. 

Labena  apicalis,  parasite  of  Chrysobothris,  464. 
Laboratory  method  of  experimentation,  art.,  266. 
Laccometopus,  gall-producers  in  Europe,  301. 
Lace-wing  flies,  night  swarming  of,  340. 
Lachnosterna,  dead  from  unknown  cause,  87. 

larva;  injuring  strawberry,  ref.,  361. 

life  history  of,  art.,  239. 

transformations  and  parasites,  356. 

arcuata,  244. 

fraterna,  244. 

fusca,241,244,245,246. 

gibbosa,  24.3, 244, 245. 

hirticula,243,244.245. 

ilicis,  244. 

implicita,243,244, 

inversa,243.244,245. 

rugosa,  243, 244, 245. 

tristis,  244. 
Lachnus  dentatus,  m.,  92. 

pini,m.,92. 

platanicola,  descriptions  of  forms  of,  286. 
found   m    copula  with    Melanoxanthus 
salicti,290. 

strobi,m.,92. 
Lacon  rectangularis,  larva  on  corn,  246. 
Lady  birds  vs.  scale  insects,  note,  347. 

Australian,  papers  on,  ref.,  434. 
L-i-tilia,  n.  g.  of  Phyeitida-,  32. 
Lamia  aidilis,  destroying  Scoly tid  colonies,  35. 
Lampronota  americana,bred  from  cut-worms, 
mm,  259. 

bred  species  of,  464. 
Lampyrid,  infested  with  mites,  468. 
Languria  mozardi,  food  plants,  83, 254. 
Laodamia,  n.  g,  of  Phycitidje,  32. 
Laphygma  frugiperda,  m,  4L 
Lasius  brunneus  host  of  root-lice,  233. 
Latrodeclus,  bite  of,  note,  487,  488. 

devouring  Carabids,  87. 

experiments  with  venom,  178. 

mactans,  on  bite,  129. 

poisonous  nature  of,  in  Australia,  337. 

scelio,  bite  of,  425. 
Lavernaciroumscriptella,  on  ffinothera,  275. 

eloisella,  on  ffinothera,  mm,  275. 

murtfeldtiella,  on  QSnothera,  ram,  275. 
Leaf-hopper,  grape,  preyed  upon  by  soldier-bug, 

ref.,  367. 
Leafy-legged  plant  bug,  ref.,  256. 
Lebena  trinotata=Nola  sexmaculata,  297. 
Lecanium  caryje,  compared,  3S3. 

hemisphericum,  on  peaches,  ref.,  435. 

hesperidum,  search  for,  mm,  168. 

olea;,  experiments  on,  82. 

search  for,  mm,  168. 

pruinosum  n.sp.Coquillett,  described,  382. 
food  plants  of,  384. 
wash  for,  384. 


Lecanium  caryfE,  tulipifera>,  on  tulip  tree,  28 
Legislation  against  insects,  200, 176. 
Lepidoptera,  injuring  vine,  33. 

larvie,  descriptions  of,  art.,  61. 

parasites  of,  list,  410,411. 

ref.  to  article  on,  310. 

temperature  experiments    on   coloring    of, 
note,  481. 

work  on  South  Australian,  44. 
Lepisnia,  mm,  170. 

saccharina,  rev.,  310. 
Leptocoris  trivittatus  on  box-elder,  72. 
Leptostylus,  destroying  Scolytid  colonies,  35. 
Lethrus  cephalotes,  injuring  grape   vine  in  Eu- 
rope, note,  484. 
Leucania  albilinea,  attacking  cereals,  70. 

pseudargyria  in  wheat,  453. 

unipuncta,  1890  outbreak  in  Maryland,  53, 
Light,  clieapest  form  of,  90. 
Ligyrus  rugiceps,  affecting  corn,  159. 
Lime,  ineflfective  against  rose-beetles,  222. 

in  New  Jersey  bulletin,  361. 

insects,  35, 381,  382. 

unslaked,  against  rose-chafer,  411. 
Limneria,  bred  species,  157. 
Lina  scripta,  eaten  by  Megilla,  430. 

injuring  Cottonwood  in  Mississippi,  mm,  33S. 

in  Mississippi,  mm,  338. 
Linden  span  worm,  m.,  213. 
Lintner,  Dr.  J.  A.,  sixth  report  of,  review,  252. 
Liothorax  melanocera,  bred  from   cut-worms, 

mm,  259. 
Liparis  monacha,  see  Psilura. 
Liphyra  brassolis,  supposed  carnivorous  habits 

of,  mm,  482. 
Lipolexis,  bred  species,  61. 
Listronotus  latiusculus,  oviposition,  83. 
Lita  solanella,  on  potato,  in  Australia,  ref.,  435. 
Lithocolletis,  synonymical  list  of  species,  328. 

alni,  note  on,  326. 

alnivorella,  preoccupied  name,  .326. 

argentifimbriella,  synonyms  of,  325,326. 

betulivora,  Wlsm.  n.  sp.,  descr.,  326. 

faginella,  an  American  species,  327. 

faseiella,  note  on,  .326. 

fragilella,  note  on,  326. 

fu8cocostella=argentifimbrie]la.  325, 326. 

grindeliella,  Wlsm.  n.  sp.,  descr.,  327. 

longestriata=quercialbella,  325, 326. 

quercialbella,  synonyms  of,  325,326. 

quercibella=quercialbella,  325,  326. 

subaureola,  a  good  species,  325, 326, 

trifasciella,  regarded  as  synonymous   with 
fragilella,  326. 

unifasciella,  preoccupied  name,  326. 
Lixus  concavus,  habits,  85. 

review  of,  article  on,  254. 
I,ocust,  devastating,  in  California,  485. 

of  Northwestern  India,  note,  433. 

plague,  in  Australia,  419,434. 

ravages  of,  note,  438. 

wandering,  see  Epachromia,  420. 
Locusts,  as  food,  66,433. 

carnivorous  habits  of,  338. 

destructive,  bulletin  on,  notice,  368. 

in  Mesopotamia,  172. 

local  outbreak  in  Idaho,  135. 
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note,  419. 
,  discusserl,2fii. 


gougei 


Locusts,  inisfratorj",  in  Austnili 

stopping;  trains,  mm,  ITi 

London  |>iirple,an(i  lime  mixtni 

olVccts  on  foliage,  28. 

lor  codling  moth,  272. 

for  destruction  of  curculio  a 

for  harvesting-ants,  •16G. 

in  New  Jersey  bulletin,  36L 

less  known  in  London,  31. 

not  protective  against  rose-chafer,  221. 

ref.,  366. 
Long  scale,  see  Scale. 

Losses,  estimated,  occasioned  by  insects,  397. 
Lucilia,  hibernation  of,  mm,  357, 

macellaria,  bulletin  on,  131. 

macellaria.more  injurious  than  buttalognsit, 
mm,  453. 

on  stock  in  Mississippi,  46C. 
Ludius  attenuatiis,  larva  on  corn,  mm,  246. 
Lutvoehus  luteus,  exhibited,  431. 
Lyganis  lineatus,  damaging    chrysanthemums, 

ref.,  351. 
Lygus  lineolaris,  damaging  chrysanthemums, 
ref.,  351. 

pratensis,  injuring  strawberry,  ref,  364. 

devoured  by  spiders,  150. 
Lysiphlebus,  bred  species,  60. 

variations  in  species  of,  art.,  313. 


INIacrobasia  unicolor,  in  Nebraska,  ref.,  437. 
Macrocentrus,  bred  species,  59. 
Macrodactylus  subspinosus,  see  llose-chafer. 
Mallopliaga,  bulletin  on,  notice,  367. 

l)eriod  of  development,  art.,  115. 
Mamestra  confusa,  description  of  larva,  03. 

picta,  eating  corn  silk,  149. 
Mantis,  not  poisonous,  294. 

preying  or  Carolina,  mm,  303. 
Marseul,  Abbe  S.  A.,  obituary,  3. 
Maseochara  valida,  living  in  puparia  of  Syrphid 

fly,  art.,  319. 
Maskell,  rev.  of,  articles  by,  252. 
May  beetle.  Fitch  quoted,  241. 

in  Mass.  bulletin,  365. 

of  Europe,  remarks  on,  491. 
Mealy  bug,  hydrocyanic  acid  gas  for,  404. 
Mediterranean  Hour  moth,  see  Flour  moth. 
Megilla  maculata,  destroying  plant-lice,  75. 
habits  of,  430. 

Perilitusamericanus,  bred  from,  ref,  492. 
Meina  bird,  attempted  introduction  of,  345. 
Melanactes  piceus,  mm,  320. 

puncticollis,  identified,  165. 
Melanoplns  differentialis,  in  Indiana,  300. 

flavo-annulatus,  in  Jilaho,  140. 
Melanotus  americanus,  mm,  246. 

communis,  mm,  246,  ref ,  4.37. 

cribulosus,  mm,  246. 

depressus,  mm,  240. 

flssilis,  mm,  246. 

infaustus,  mm,  246. 

parumpunctatus,  nnu,  240. 

pertinax,  mm, 246. 
Melanoxanthus  tiicolor,  dcscr.  of  forms,  290. 

floeculosus,  n.  sp.,  ■.:9I. 


Melanoxanthus  bicolor,  salicis,  m,92. 

salicti,  m,  92. 
Melittia  ccto,  injuries  in  INlississippi,  337. 
Meloboris,  bred  .species,  156. 
Meloc,  on  history  of,  3. 
Melolontlias,  European,  remarks  on,  491. 
Melon  worm,  in  Mississippi,  337. 
Melophagus  ovinus,  treated  by  Curtice,  91. 
Meniscus,  bred  species  of,  461. 
Meromjjza,  infesting  grains,  82. 

americana,  egg  of,  332. 
in  Texas,  453. 
iu  Canada  report,ref.,.3o9. 
Mesochorus,  bred  species,  155. 
Mesoleius,  parasite  of  Cheimatobia,  77. 
Mesoleptus,  bred  species  of,  461. 
Mesostenus,  bred  species,  153. 
Meteorus,  bred  species,  57. 
Metopius,  ovipositor,  177. 
Microcentrum  retinerve,  abnormal  ovipositioii 

of,  290. 
Micrococcus  of  cabbage  worm,  197. 

pieridis,  attacking  boll  worm,  198. 
Microdus,  bred  species,  17. 
Mierogaster,  bred  species,  17. 
Micrognathidte,  proposed  family  nauie.  356. 
Micro-lepidoptera,  .\frican,  paper  on,  rev.,4sl. 

on  Solanum,  mm,  .357. 

piercing  ovipositor  in,  mm,  313. 
Microplitis,  attacking  Leucania,  113. 

bred  species,  17. 
Micropteryx    semtpurpurella,   oviposition    and 

piercing  ovipositor  of,  342. 
Migrating  locust,  in  Australia,  353. 
Milvus  olgyptius,  eating  locusts,  66 
Mirax,  bred  species,  15. 
Mite,  clover,  article,  45. 

infesting  Simulium,  mm,  454. 

orange  rust,  in  Australia,  ref.,  434. 
Mites,  in  a  warm-house,  162. 

infesting  Eros  hamatus,  468. 
Mole  cricket,  in  N.  Y.  report,  ref.,  252. 
Monostegia,  on  strawberry,  ref.,  437. 
Monoctenns  juniperi,  name  preoccupied,  350. 

unicolor,  proposed  name  for  juniperi,  356. 
INIonohammus  conlusor,  mm,  247,  417, 
Monophlu'bidie,  m.,  98. 
ISIonostegia  ignota,  notes  on  history,  10. 

description  of  male,  12. 
Moi'gia  gigantella,   incorrect  determination  of 

Cryptophasa,  386. 
Mosquitoes,  in  boreal  latitudes,  403. 

remedies  for,  470. 
Mule-killer,  see  Walking  .stick. 
Murgantia  histrioriica,  on  cabbage,  400. 
Muscardine,  disease  of  cabbage  worm,  409. 
Muscidae,  causing  myiasis,  39. 
Muscid,  bred  from  swine  dung,  357. 
Museum  pests,  405. 

Myelois  guarinella,  referred  to  Ulophora,  32. 
Myiasis,  review  of  a  paper  on.  39. 
Mylabris,  on  history  of,  3. 
Myriopods,  phosphorest'ent,  art.,  319. 
Mytilaspis  citricola,  from  We.it  Indies,  99. 

in  California,  23,182. 

in  New  Zealand,  ref.,  253. 

in  Russia,  393. 
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Mytilaspis  sloverii,  Aphcliniis  fiiscipcmiis  bred 
from,  mm, 487. 
in  California,  23, 1S2. 
on  oran^fe,  398. 
linearis,  wrongly  referretl,  8'.). 
pomicorticis,  synonym  of  ponionini,  8'J. 
pomorum,  Aplielinus  bred  from,  187. 
on  birch,  409. 
spraying  for,  4. 
synonymy,  89. 
Myzns  cerasi.  ni.,92,  479. 
ribis,  in  Iowa,  mm,  479. 


Naphthaline,  against  stored-grain  pests,  334. 

as  a  remedy  for  rose-chafer,  222. 

in  New  .Jersey  bulletin,  3G1. 
Nematode,  injuring  cotton  roots,  2G2,  263 

injuring  outs,  mm,  2C4. 
Nematus  erichsonii,  mm,  247. 
Ncmorwa  leuc^aniie,  destroying  army  worm,  112. 
Nephelodes  violans,  larvje  destroyed  by   bacte- 
rial diseases,  mm,  198,  259. 

migrating  in  midwinter,  409. 
Nerice  bidentata,  description  of  larva,  02. 
Neuroptera,  injuring  vine,  33. 
New  Jersey,  catalogue  of  insects,  133. 
I\ew  South  Wales,  economic  entomology  in,  133. 
Nezara  hilaris,  injuring  plants,  403. 
Nitzschia  pulicaria,  period  of  development,  110. 
Nolase-^maculata,  description  of  larva,  01. 

identical  with  Lebena  trinotata,  297. 

sorghiella,  on  rye,  29. 
Notaspis  sp.,  Barbadoes  sugar  mites,  31. 
Nun  moth,  injuries  by,  ni,  430. 
Nysius  augustatus,  on  Euphorbia,  100. 

on  various  plants,  355. 

remedies  for,  200. 

destructor,  350. 

thy  mi,  350. 

vini,  355. 

O. 

Oak  caterpillars,  article  on  ;  review,  250. 
Oak-looper,  Vancouver  Island,  359. 
Oberea  bimaculata,  blackberry  ijorer,  308. 

said  to  girdle  twigs  of  peach  and  cherry,  298. 
Obituaries:  Andre,  Edmond,  428. 

Atkinson,  E.  T.,  303. 

Baly,  J.  S.,  3. 

Burgess,  Edward,  490. 

Crawford,  Frazer  S.,  .354. 

Dewitz,  Dr.  Hermann,  4. 

Edwards,  Henry,  489. 

Handlirsch,  Dr.  Adam,  3. 

Klee,  Waldemar  G.,  429. 

Marseul,  Abbo  S.  A.  de,  3. 

Poey,  Dr.  Felipe,  429. 

Rathvon,  Dr.  S.  S.,  428. 

Thurber,  Dr.  Geo..  4. 

Tyler,  E.  R.,  430. 
Ocneria,  .Japanese  parasite  of,  42. 

dispar,  see  ( Jypsy  moth. 
Odontota  dorsalis,  in  West  Virginia,  ref.,  435. 

nervosa,  in  West  Virginia,  ref.,  435. 
(Ecanthus  niveus,  notes  on,  345. 
(TLdipoda  miisica,  in  Australia,  ref.,  .353. 
CEstrus  ovis,  treated  by  Curtice,  91. 


Oncideres  cingulatus,  in  Mississipi)!,  .338. 
Onion  maggot,  in  Massachusetts  bulletin,  365. 
Oniscus,  injuring  flowers,  09. 
Opheltes,  bred  species,  15.5. 

glaucopterus,  parasite  of  <  'iinl)e.\  amcricana, 
177,  276. 
Ophion,  feeding  habits  of  larvip,  276. 

bred  species,  154. 
Opius,  bred  species,  59. 

Orangescaleinsects,  in  Floridabulletin,  ref.,  250. 
Orchard  caterpillars  in  MissOrmerod's  i>iiblica- 

tions,  303, 366 . 
Orchelimumglaberrimum,  affecting  corn,  160. 

vulgare,  affecting  corn,  100. 
Orgyia  antiqna,  oviposition  of,  390. 

definata,  larva,  description  of,  .390. 

leucostigma,  oviposition  of,  390. 
defoliating  apple  trees,  338. 

nova,  see  antiqua. 

pudibunda,  reference  to  article,  30. 
Orthesia,  on  Coleus,  124. 
Orthopelma,  bred  species,  154. 
Orthoptera,  injuring  vine,  33. 
Orthorrhinus  cylindrirostris,  in  Australia,  434. 
Oryabarbarica,  luminous,  173. 
Oscinis  variabilis,  bred  from  wheat,  mm,  247. 

variabilis,  in  Fletcher's  report,  359. 
infesting  grains,  82. 

variabilis  (?)  in  Kentucky  bulletin,  311. 
OtiorhynchidiP,  food  habits  of,  37. 
Otiorhynchus  ovatus,  food  habits,  .37. 

sulcatus,  food  habits,  37. 
Ovipositor  of  Hymenoptera,  remarks  on,  432. 
Ox  bot-fly,  see  Bot. 
0,t-warble,  see  Bot. 

fly  in  New  York  report,  ref.  252. 
Oxycarenus,  injuring  cotton  in  Egypt,  41. 

hyalinipennis,  injuring  cotton,  08. 
Oxyopes  scalaris,  destroying  Neniorsea,  112. 
Oxytelus  insignitus,  mm,  294. 
Oyster-shell  bark  louse,  spraying  for,  4. 


Pachymerus,  bred  species,  150. 
I'achyneuron,  habits  of,  178,  218. 
I'achyrrhina,  larva?  destroying  wheat,  14. 
Pachytylus  australis,  ref.,  419. 

migratorioides  var.  capito,  as  food,  06. 
Paleacrita  vernata,  pupa  of,  m,  249. 
Panchlora  nivea,  in  Blassachusetts,  444. 

viridis,  viviparous,  350,  443. 
Panorpa  sp.,  jireying    upon  cotton-worm,  306. 
Paonias,  excaecatus,  taken  by  electric  lamps,  323. 

myops,  taken    by  electric  lamps,  mm,  323. 
Papilio  cresphontes,  larva?  not  social,  32. 

oxynius,  larvte  of,  social,  32. 

lurnus,  damaging  forest  trees,  338. 
dimorphism  in,  35. 

zolicaon,  parasite  of,  412. 
Parasites,  introduction  of,  189. 

of  cutworms,  list  of,  259. 

of  Lepidoptera,  list  of,  410,  411. 

of  scales,  breeding  of,  2ls. 
mounting  of,  219. 
Parasitic  Hymenoptera, list  of  i-red species, arts. 
15,57,151,460. 

host  relations  of,  art.,  277. 

rove  beetles,  art.,  318. 
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Pardosa  albomaculata,  seizing  butterflies  on  tlie 
wing,  mm,  192. 

sp.,  migrating  in  midwinter,  469, 
Pariacanella,  injuring  strawberry,  ref.,  364, 
Paris  green,  adulteration  of,  122. 

for  cabbage  worms,  483. 

for  codling  moth,  272,  435. 

in  England,  303,  360,  400. 

in  New  Jersey  bulletin,  361. 

methods  of  using,  for  cutworms,  248. 

recommended  for  Gypsy  moth,  365. 
Parlatoria  pergandei,  in  California,  23. 

introduced  into  California,  182. 

zizyphi,  on  date-palm,  442. 
Passalus  corn  ut  us,  for  earache,  405. 
Pastor  roseus,  advocated  introduction  of,  as  a 

means  of  subduing  locusts,  345. 
Peach  borer,  hot  water  for,  79. 

in  California,  392. 

in  Oregon  bulletin,  ref.,  256. 

remedies  for,  421. 

pest,  in  Bermuda.,  art.,  5. 
Pear-blight  beetle,  notes  on,  468. 

leaf-blister  mite,  ref.,  308. 

slug,  in  Oregon  bulletin,  ref.,  256. 
in  Tasmania,  480. 
Pea  weevil,  see  Weevil, 
Pediculi,  bulletin  on;  notice  o(,  367. 
Pelidnota  punctata,  in  Mississippi,  mm,  338. 
Pempelia  fajcella,  referred  to  Laodamia,  .32. 
Pemphigus,  spp.  eaten  by  Lepidopteron,ref  ,482. 
Perilitus,  bred  species,  57. 

parasite  of  Ilippodamia  (Megillaj  maculata, 
20,  113,  492. 

sp.,  bred  from  Eleodes  suturalis,  492. 
Perimegatoma  variegatum,  found  only  in  Cali- 
fornia, 34. 
Periplaneta  americana,  mm,  407. 

australasiw,injuring  greenhouse  plants,  407. 
Peritropius,  a.  gen.,  mm,  356. 

saldit'formis,  356. 
Perophora  melsheimeri,  in  Minnesota,  ref.,  256. 
Pezolochus,  bred  species,  154. 
Pezomachus,  bred  species,  154. 

parasite  of  Cheimatobia,  77. 
Pezotettix  enigma,  in  Idaho,  140. 
Phaedrotoma,  bred  species,  59. 
Phseogencs,  bred  species,  152. 
Phakellura  hyalinatalis,  destructiveness  of,  337. 
Phalangopsis  cupidicola,  identified,  466, 
Phengodes,  mm,  320. 

Phloeothrips,  abundant  in  wheat,  mm,  453. 
Phloeotribusliminaris,  ou  peach,  452. 
Pholisora  hayhurstii,  larva,  description  of,  389. 

pupa,  description  of,  3S0. 
Pholcus,  mm,  357. 
Phorodon,  hop,  notes  on,  184. 

estimated  losses  by,ou  Pacific  Slope,  349 

in  Oregon,  184,295,  350,  405. 

notes  on,  181,  238,  239. 

mahaleb,  on  plum,  408,  469. 
on  potato,  151. 
Phosphorescent  centipedes,  ref.,  319. 

myriopods,  art.,  319. 
Phoxopteris  comptana,  in  Kentucky,  ref,  301. 
Phygadeuon,  bred  species,  153. 
parasite  of  Cheimatobia,  77, 


Phyllodromia  americp.na,  mm,  407. 

germanica,  mm,  407. 
Phylloxera,  in  Australia,  discussed,  353, 
in  Europe,  notes  on,  185. 
quicksilver,  remedy  for,  391. 
station,  in  Brazil,  354. 
vastatrix,  questions  depending  on,  208. 
Phytobius  griseomicans,   men.,  351. 

velatus,  men.,  357. 
Phytocoris,  new  vine  pest  in  Australia,  30. 
Phytodietus,  bred  species  of,  404. 

vulgaris  reared  from  bud-moth,  ref.,  366. 
Phytomyza  chrysanthemi,  ref.,  351. 
Phytonomus  punctatus,  injuring  clover,  70. 
Phytoptidse  in  Alfred  Nalepa's  work,  ref,,  302. 
Phytoptus  oleivorus,  in  Bermuda,  121. 
iu  Australia,  ref.,  434. 
pyri,  ref.,  308. 
ribis  iu  Russia,  393, 
Picus  villosus,  destroying  tussock  moths,  295. 
Pieris  protodice,  in  Alabama,  86. 
in  Mississippi,  mm,  337. 
not  affected  by  bacterial  disease  of  Pieris 
rapie,  333. 
rapje,  bacterial  disease  of,  not  transferable  to 

other  species,  3-33, 
■     in  Canada,  mm,  247. 
in  Indiana,  148. 
in  Mississippi,  84. 

larvse destroyed  by  bacteria  mm,  259. 
lime  against,  218. 
pyrethrum  experiments  on,  260. 
transmission  of  grasserie  to,  450. 
Pimpla,  bred  species  of,  461. 
parasite  of  Cheimatobia,  77. 
inquisitor,  life  history  of,  abs.,  275. 
n.  sp.,  parasite  of  Ellopia,  360. 
Pionea  rimosalis,  in  Mississippi,  337. 

ou  cabbage,  149. 
Pissodes  strobi,  injuries  of,  468, 
Pityophthorus,  difliculty  of  recognizing  species 
of,  mm,  357. 
consimilis.on  Liquidambarand,Suaiach,357. 
Plagiognathus   obscurus,  damaging    chrysan- 
themums, ref.,  351. 
Plague  locust,  see  Locust. 
Plant  lice,  life  history,  91. 

remedies  for,  200. 
Platynus  maculicollis,  m.,  177. 
Platypsyllus,  nmi,  350. 

Platypus  compositus,  boring  orange  trees,  418. 
Platysamia  cecropia,  m,  165. 

Plochionustimidus,  feedingon  Hyphantria,  422. 
Plodia,m,  134. 
Plum  curculio,  see  Curculio. 

gouger,  egg-laying  record  of,  227, 
in  Iowa  Expt.  Station  Bulletin,  307. 
notes  on,  227,  468,  469. 
plant-louse,  in  Iowa,  479. 
Plume-moth,  grape-vine,  notes  on,  469. 
Plusia,  experiments  with  bacteria  affecting,  465, 
parasite  of,  72, 
brassicie,  abundance,  86. 
in  Mississippi, 337. 

larv*  destroyed  by  disease,  mm,  259. 
Plutellacruciferarum  iu  Canada,  mm,  247. 
I'oey,  Dr.  Felipe,  obituary,  429. 
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Poisonous  animals,  precautions  in  investigating 

the  bites  of,  note,  479. 
Polyblastus,  parasite  of  Cheimatobia,  77. 
Polygraphus  rufipennis,  Injuring  spruce,  435. 
Polyphylla,  mm,  241. 

Polysphyncta  phycitis,  bred  species,  464. 
Polystwchotes  punctatus,  swarming  of,  340. 
Porizon,  parasite  of  Cheimatobia,  77. 
Porlhetria  dispar,  note,  297. 

eurydice,  note,  297. 

liadina,  note,  297. 

japonica,  note,  297. 

obfuscata,  note,  297. 

umbrosa,  note,  297. 
Pola'jii  salts,  in  New  Jersey  bulletin,  361. 
Potato  beetle,  Colorado,  eaten  by  duuks,  398. 

moth,  in  Australia,  ref.,  435. 

stalk  weevil,  injuries  by,  in  Iowa,  251, 259. 
wire  worms  predaceous  on,  mm,  247. 
Praon,  bred  species,  GO. 

Preservative  media  for  colored  insects,  232. 
Prionus,  grape  root,  see  P.  imbricornis. 

imbricornis,  larva  of,  mm,  407. 
Pristomerus,  bred  species,  150. 
Proconia  umlata,  cause  of  "weeping  trees,"  415, 
feeding  onokra,  33S. 
on  vine,  123. 
Prodenia,  injuring  cotton  in  Egypt,  41. 

lineatella,  on  corn,  149. 

littoralis,  injuring  cotton,  GG. 
Promachus,  bred  species,  59. 
Protoparce  celeus,  taken    by    electric    lamps 

mm,  323. 
Psephenus  lecontei,  notes  of  capture,  86. 
Psilura  monacha,  appropriation  to  combat,  491. 

ravages  of  in  Germany,  art.,  379,  430. 

var.  eremita,  black  variety,  380. 
Psocus  venosus,  identified,  417. 
Psoroptes  communis  \ar.  ovis,  treated,  91. 
Psylla  mali,  in  Russia,  393. 
Psyllidae,  rev.  of  article  on,  252. 
Pterophorus  periscelidactylus,  on  grapes,  469. 
Publication,  of  economic  matter,  209. 
Pulvinaria  sp.,  on  lig,  mm,  408. 

innumerabilis, in  Oregon,  125. 
Purple  scale,  see  Scale. 
Pyramidal  grape-vine  caterpillar,  ref.,  365. 
Pyrethrum,  e-tperiments  with,  223,  259. 

for  sand-flies  and  mosquitoes,  470. 

home-grown,  in  Cape  Colony,  427. 
Pyrophila  pyramidoides,  on  strawberry,  345. 
Pyrophorus  noctilucus,  e-^periments  with  light 
of.  90. 

Quassia,  ineffective  against  rose-chafer, 223. 


Rabbit,  jack,  parasite  of,  21. 

Raphidia,  exported  to  New  Zealand,  43. 

sent  to  Australia,  190. 
Rathvon,  Dr.  S.S.,  obituary  of,  428. 
Red  bug,  treated, 410. 
Red-legged  grasshopper,  carnivorous,  338, 

in  New  York  report,  ref.,  252. 
Red  .scale,  see  Scale. 

spider,  destroyed  by  Scyninns,  422. 
remedies  for,  200. 


Regal  walnut  moth,  see  Citheronia  regalis. 

Resin  compounds,  first  use  of,  260. 

Rhinoceros  beetle,  in  woodshed,  395. 

Rhizococcus,  on  grass,  167. 

RhodobiL'Uus  13-punctatus,  on  Xanthium,  312. 

Rhogas  rileyi,  bred  from  cutworms,  mm,  259. 

Rhynchites  betuleti,  in  Europe,  ref.,  484. 

Ricania  discalis,  in  New  Zealand,  note,  424. 

Roach,  e.xotic,  note  on,  356. 

Root  knot  worm,  in  Florida  bulletin,  ref.,  250. 

louse,  on  apple,  ref.,  437. 
of  corn,  233. 

rot,  a  new  disease  of  cotton,  art.,  262. 
Rose  beetle,  see  Rose-chafer. 
Rose-bug,  see  Rose-chafer. 
Rose-chafer,  an  experience  with,  art.,  221. 

food-habits  of,  220,  271. 

hot  water  against,  474. 

killed  by  sludge  oil  soap,  ref.,  362. 

London  purple  for,  160. 

on  clay  lands,  170. 

preference  for  Andromeda  flowers,  271. 

remedies  tried  against,  165,  221,  271. 

swarming  of,  113. 

unslaked  lime  against,  411. 
Round-headed  apple-tree  borer,  249. 

parasites  of,  404. 
Rove  beetles,  parasitic,  art.,  318. 


Salticus,  devouring  army  worm.  56. 
Samia  cecropia,  silk  of,  83. 
Sand-flies,  remedies  for,  470. 
San  Jose  scale,  see  Scale. 
Sannina  exitiosa,  attacking  cherry,  298. 
in  California,  392. 
fitchii,  characters  of,  392. 
paeiflca,  characters  of,  392. 
Saperda  Candida,  in  branches  of  trees,  249. 

cretata,  preference  for  branches,  249. 
Sarcophaga,  causing  Myiasis,  40. 

wohlfarti,mm,397. 
Sarcophagida?,  causinglMyiasis,  39. 
Sarcophila,  infesting  wounds,  etc.,  mm.,  397. 
Sarcoptes  scabiei,  var.  ovis,  treated,  91. 
Satellite  sphinx,  in  Mississippi,  338. 
■Saw-fly,  injuring  willow  hedges,  466. 
on  sweet  potato,  ref.,  438. 
borer,  see  Cephus  pygmaeus. 
Scale,  black,  experiments  upon,  182. 

brown,  on  peaches  in  Australia,  ref.,  4?5. 
chaft,  in  California,  23,  182. 
cottony-cushion,  gas  treatment  of,  457. 
I  date-palm,  experiments  with,  art.,  44J. 

j  greedy,  supposed  par.asite  of,  487. 

long,  ot  orange,  23, 182, 398. 
purple,  in  California,  23, 182. 
red,  damage  by,  growing  less,  302. 
gas  treatment  for,  182. 
in  California,  23. 
natural  enemies  of,  427. 
of  orange,  in  Syria,  417. 
starch  against,  353. 
washes  for,  1. 
San  Jose,  fruit  dealer  fined  for  selling  fruit, 
infested  with,  426. 
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Scale,  in  Oregon  bulletin,  ref.,  'JM. 
parasites  of,  187. 

wax,  on  orange,  398. 

yellow,  resin  wash  for,  note,  •i2l. 
Scale  insects,  fumigation  for,  72, 176. 

hydrocyanic  acid  gas  treatment  for,  history 
of,  art.,  457. 

importation  of,  into  California,  182. 

lady  birds  versus,  317. 

new,  art.,  382. 

reviews  of  articles  on,  253. 

winter  wash  for,  317. 
Searites  subterraneus,  destroying  army  worm, 

54. 
Scenopinus,  larvae  found  under  carpets,  65. 

pallipes,  in,  05. 
Schizoneura,  Hippodamia  destroying,  191. 

mistaken  for  fungus,  295. 

corni,  hostof  Lasiusbrunneus.var,  inm,2:;i. 

lanigera,  in  Australia,  mm,  195. 
spraying  for,  400. 
Schizura  ipoinoeip,  description  of  larva,  02. 
Sciara,  larvaj  under  pear  bark,  126. 
Scolytus  rugulosus,  in  diseased  trees,  80. 

in  Indiana,  298. 

on  apple,  468,469. 
Scorpion,  sting  of,  335. 

whip-tail,  habits  of,  .331. 
Screw-worm,  in  Mississippi,  460. 

in  Texas  bulletin,  302. 

more  injurious  than  Buflalognat;  mm,  453. 
Scurfy  bark-louse,  4, 259. 

Scymnus  punctum,  destroying  red  spider,  422. 
Scythropus  elegans,  food  habits,  37. 
Selandria  cerasi,  on  plum,  103. 

on  quince,  171. 

possible  occurrence  in  Tasmania,  4S0. 
Selenia  illustraria,  effects  of  temperature  on  the 

coloring  of,  note,  481. 
Semasiabucephaloides,  sp.  n.,  description,  405. 
Semiotellus,  parasite  of  Hessian  fly,  note,  355. 

nigripes,  importation  of,  104,  307. 
Sheep,  animal  parasites  of,  91. 

dip,  kerosene  emulsion  as,  258. 
Sheep  seal),  kerosene  emulsion  again.st,  297. 
Sigalphus  canadensis,  parasite  of  plum  gouger, 

mm,  307. 
Silk-culture,  note  on,  199. 
Silk-nest,  of  Lcpidopteron,  482. 
Silkworm,  American,  338. 

disease  of,  175. 

grasserie  of,  art.,  445. 

said  to  be  supported  by  ramie.  301. 
Silpha  insequalis,  in  decaying  cabbage  head,  149. 

noveboracensis,  identified,  460. 

opaca,  mm,  230. 
Sllvanus  surinaniensis,  in  Oregon  bulletin,  2o(;. 
Simulium  spp.,  larvie  in  Arkansas,  451. 
Sinoxylon  basilare,  on  Mesquite,  454. 
Siphonophora  avena>,  oat  crop  destroyed  by,  .57, 

sudden  disappearance,  74. 
Sitaris  humeralis,  on  history  of,  .3. 
Sitodrepa  panicea,  in  Stramonium,  103. 
Smeared  dagger,  injuring  .strawberry,  ref.,. 30). 
Smynthurushortensis,on  encumber  and  lobac<'i), 

151. 
Soap,  fish-oil,  in  New  Jersey  bulletin,  3i"j1. 


Soap,  remedy  for  Aphis,  ref.,  257. 

sludge-oil,  in  New  Jersey  bulletin,  .361. 
Soldier  beetle,  feeding  on  sugar-cane  borer,  .362, 

bug,  glas-sy-winged,  see  Hyaliodes. 

green,  see  Nezara  hilaris. 
Sow  bugs,  feeding  on  living  plants,  402. 

injuring  flowers,  69. 
Spalgis,  carnivorous  habits  of,  482. 
Sparrow,  English,  traits  of,  in  England,  .393. 
Sphterius  politus,  exhibited,  l31. 
Spha;rophthalma  castor,  identified,  419. 
Sphecius  speeiosus,  habits,  87. 

larva  and  cocoon  of,  430. 
Sphenophorus  ochreus,  attecting  corn,  159. 

pulehellus,  see  Rhodoliaenua  13-punetatus. 
Sphingidie,  taken  by  electric  lamps  at  Pough- 

keepsie,  N.  Y.,  list  of,  art,  .322. 
Sphinx  Carolina  in  Mississippi,  mm,  338. 

chersis  on  ash,  mm,  232. 

quinquemaculata,  in  .Mississippi,  mm,  337. 
parasitized,  337. 
remedy,  171. 
.Spider,  poisonous,  of  Australia,  .337. 

bites  of,  30,127,392. 
Spiders,  character  of  circuiupolar  species,  431. 

Dr.  Marx's  catalogue  of,  rev.,  2. 

from  Indiana,  remarks  on,  491. 

Katipo,  poisonous  nature  of  bite  of,  note,  487. 

migrating  in  midwinter,  469. 

of  District  of  Columbia,  address  on,  m,  357. 
Spilosoma  virginica,  in  Mississippi,  mm,  338. 

on  cabbage,  189. 
I    Spittle  insect,  in  Massachusetts  bulletin,  365. 
I   Spraying  devices,  competition  in,  4.34. 
'  cheap  apparatus  for,  39. 

;   Squash  bug,  in  Massachusetts  bulletin,  305. 

vine  borer  in  Mississippi,  337. 
Squirrels,  to  prevent  from  pulling  corn,  258. 
Stag  beetle,  on  pear,   ref.,  308. 
Stalk-borer,  in  Massachusetts  bulletin,  365. 
Staphylinus  vulpinus,  larva  of,  ref.,  319. 
Stem  eelworm,  in  England,  293,  ref.,  360. 
Stenoria  apicalis,  on  history  of,  3. 
.Stenopelmatus  fasoiatus,  carnivorous,  87. 

erroneously  supposed  to  be  poisonous,  330. 
Stibeutes,  bred  species,  154. 
Stings,  cocaine  for,  344. 
Strawberry  crown-borer,  in  Kentucky  ref.,  364. 

leaf  flea-beetle,  in  Indiana,  art.,  317. 

leaf  roller,  ref.,  364. 

weevil,  see  Weevil. 
Strawson's  air-power  distributor,  193. 
.Striped  cucumber  beetle,  in  Mississippi,  337. 
Sugar-cane  borer,  in  Louisiana  bulletin,  362. 
Swallow  supplanted  by  sparrow,  394. 
Sweet-potato  root-borer,  334, 404. 

saw-fly,  ref.,  438. 
Sycamore  Lachnus,  description  of  forms  of,  280. 
Synaldis,  bred  species,  59. 
Syneches,  feeding  habits  of,  356. 
Synemon,  larva?  internal  feeders,  mm,  316. 
Synemo.syna  formica,  resemblance  to  ant,  430. 
Syphocoryne  Xanthi,  on  Xanthium,  ref.,  312. 
Syslena  blanda,  on  beets,  149, 437. 

elongafa,  injuriiig    cantaloupes  and    sweet 
potal<}  55. 

lii'uiata,  on  beans,  i22. 
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Tabanus  sp.,  biting  belly  of  horses,  335. 

ainericamis,  attacking-  horses,  mm,  3X5. 

costalis?,  infesting  Icks  of  horses,  335. 

lineola,  infesting  legs  of  horses,  335. 

niolestus?,attackiii 
Tachina,  oviposition  of,  411. 

parasite  of  Ellopia,  360. 

bred  from  cutworms,  mu 

monachal,  mm,  380. 
Tachinida",  paper  on,  men.,  356. 
Tachys  incurvus,  in  ants'  nests,  129. 
Tanaostigma,  n.g.,  Howard,  descr.,  147. 

coursetiae,    n.    sp.,     Howard,    descr., 
mm,  455. 

on  Coursetia,  129. 
Tarnished   plant  bug,  damaging  celery,  348. 

injuring  strawberry,  ref.,  364. 
Tar,  against  forest  insects,  381. 

water,  in  New  Jersey  bulletin,  3G1. 
Tarsonymus  bancrofti,  sugar  mites,  31. 
Telea  polyphemus,  in  Mississippi,  338. 
Telenomus,  probable  parasite  of  forest  tent  cater- 
pillar, 470. 
Tenebrio  obscurus,  in  pepper,  170. 
Tent  caterpillar,  notes  on,  20, 124,365. 

lorest,  parasite  of,  470. 

stopping  trains,  477. 

orchard,  in  Connecticut,  483. 
Tenthredinid  larvfe,  molts  of,  1.78. 
Tenthredo  cingulata,  reference  to  article,  30. 
Termites,  of  Pacific  coast,  471. 
Termopsis  angusticollis,  on  Pacific  coast,  471, 472. 
Tetracnemus  diversicornis,  m,  129. 

Tanaostigma  related  to,  147. 

floridanus,  ref.,  455. 
Tetranychus  telarius,  confused  with  Bryobia,  45. 
Tetraopes  tetraophthalmus,  on  milkweed,  165. 
Tetrastichus,  hyperparasitic,  470. 
Thalamia  parietalis,  rediscovery  of,  356. 
Thalessa,  feeding  habits  of  larva,  276. 
Thersilochus,  bred  species,  156. 

parasite  of  Cheimatobia,  77. 
Thricolepis  inornata,  on  prune,  468. 
Thripidie,  injurious  to  cultivated  plants,  301, 

not  in  Stand.  Nat.  rfist.,  77. 
Thrips,  injuring  fig  in  Australia,  ref.,  434. 
>        sp.,  abundant  in  growing  wheat,  mm,  453. 

trifasciata,  see  C'oleothrips. 
Throscus  pugnax,  new  to  D.  C,  41. 
Thurber,  Dr.  Geo.,  obituary,  4. 
Thyreodon,  bred  species,  155. 
Thysinoptera,  injuring  vine,  34. 

mouth  parts,  S3, 128. 

not  in  Stand.  Nat.  Hist,,  77. 
Thysanura,  injuring  vine,  34. 
Tick,  Scotch,  infesting  horses'  ears,  413. 

seed,  mm,  413. 
Tin  cans  i-s.  crickets,  298. 
Tineid  moths  with  piercing  ovipositor,  342. 
Tingitida>,  producing  galls  in  Europe,  301. 
Tipulidie,  larvae  destroying  wheat,  13. 
Tischeria,  notes  on  species  of,  387. 
listofspeciesof,  389. 

badiella,  synonym,  387,388,  389. 

bicolor,  synonym,  388. 
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Tischeria.  castanella,  388,389. 

citripenclla,  synonym,  387,389. 

clemensella,  388,389. 

complanoiaes,  synonym,  386,387. 

concolor,  388,  389. 

fuscomarginella,  388,389. 

latipennella,  synonym,  387. 

pulvella,  388. 

quercitella,  synonym,  387. 

quercivorella,  synonym,  387. 

sulphurea,  387.  389. 

tinctoriella,  388,  389. 

zellerella,  synonym,  386,387. 

zelleriella,  see  Coptotriche. 
Tmetocera  ocellana,  injuring  blackberry,  249. 

in  Massachusetts  bulletin,  365. 
Tobacco,  useless  for  rose-beetles,  222. 

worm,  in  Mississippi,  mm,  337. 
Tomato  root  louse,  413. 

worm,  in  Mississippi,  337. 
Tortoise  beetles,  on  sweet  potato,  ref.,  438. 
Tortrix,  description  of  new  species  from  Califor- 
nia, article,  465. 
Toxoneura,  bred  species,  60. 
Toxoptera,  eaten  by  CEcanthus,  346. 

graminum,  damage  in  South,  73,  126, 
Tragidion  armatum,  deformity  in,  431. 
Tree-claims,  insects  injurious  on,  2. 
Trematopygus,  parasite  of  Cheimatobia,  2,  77. 
Tribolium  ferrugineum,  infesting  stored   grain 

in  Venezuela,  333. 
Trichobaris  trinotata,  in  Iowa,  251,  259. 
Trichobius,  n.gen.,  mm,  357. 

dugesii,  n.  sp,  on  bat,  357. 
Trichodectes  climax,  treated  by  Curtice,  9i. 

limbatus,  treated  by  Curtice,  91. 

sphi«rocophalus,  treated  by  Curtice,  91. 
Trichogramma,  possible  parasite  of  forest  tent 
caterpillar,  mm,  470. 

pretiosa,  destroying  cotton    worms,  m.,  306. 
Trichotheca,  remarks  on  genus,  492. 
Trigonalis  apicalis,  parasite  of  Acronycta,  464. 
Triphleps     insidiosus,    damaging    chrysanthe- 
mums, ref.,  351. 
Triptogon  imperalor,  larva,  description  of,  390. 
Triptotricha,  m.,  178. 
Trogoderma  insulare,  infesting  collections,  34. 

tarsale,  not  knoft'n  in  Europe,  34. 

versicolor,  replacing  tar.sale  in  Europe,  34. 
Trogosita,  doubtfully  supposed  carnivorous,  333. 

mauritanica,  infesting  storeUgrain  in  Vene- 
zuela, 333. 
Trogus,  bred  species,  152. 
Trombidium  niuscarum,  parasitic  on  house-fly, 

340. 
Trox,  habits  of,  mm,  485. 
Trypeta  lequalis,  article,  312. 

fromXanthium  seeds,  129. 

capitata,  in  peaches  in  Bermuda,  5. 

ludens,  injuring  orange,  6,  121. 

pomonella,  remedy,  mm,  220. 
review  of  bulletin  on,  253. 

solidaginis,  galls  of,  405. 
Tryphon,  parasite  of  Cheimatobia,  77. 
Trypodendron  signatuni,  food  habits  of,  3'i4. 
Tussock  moth,  eaten  l>y  woodpeckers,  295. 
Twig  girdler,  see  Oncideres. 
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Tylenchus  areiiariuH,  in  New  Houtli  Wales,  131. 

s)).  probable  cause  of  disease  of  oats,  204. 
Tyler,  E.  K.,  notice  ol  death  of,  130. 
Tyloderuia  foveolatum,  Bracon  bred  from,  81. 

fragariie,  ref.,3G6. 
Tyroglyplms  lonjjior,  in  warm-house,  163. 

siro,  in  warm-house,  1G3. 
preventive,  165. 

U. 
Ulophora,  n.  {?•  of  Phycitida-,  32. 
groteii  n.  sp.,  type  of  n.  g,  32. 

V. 

Vanessa  antiopa,  see  Euvanessa. 
Vedalia,  winter  protection  for,  note,  35'1. 
in  New  Zealand  and  Australia,  395. 
cardinali.s,  in  Australia,  76. 

evidently  confined    to  Icerya    purchasi 

for  food,  98, 99. 
notes  on,  article,  439. 
remarks  on  introduction  of,  189. 
success  of,  in  Honolulu,  330. 
Verdigris,  in  insects,  mm,  192. 
Vesicatory    insects,    review    of     Beauregard's 

monograph,  2. 
Vespa  cuneata,  habits,  129. 
germauica,  habits,  129. 
Vine-growers,  convention  of,  352. 
Virachola  isocrates,  destructive  to  fruit,  44. 
Vivaria,  for  insects,  how  to  be  lighted,  art.,  18. 

AV. 

Walking  stick,  not  poisonous,  416. 
Warble  Hy,  of  ox,  more  injurious  than  bulialo 
gnat,  mm,  453. 
in  Mississippi,  406. 
Water,  hot,  against  rose-chafer,  474. 
Water  beetles,  probable  cause  of  train-stopping, 

Wax,  Chinese,  note,  424. 

insect,  from  Africa,  352. 
Wax  scale, see  Scale. 
Weevil,  bean,  in  Kansas,  44. 

in  Massachusetts  bulletin,  365. 
grain,  bisulphide  of  carbon  for,  191. 

in  Australia,  ref.,434. 
pea,  in  Fletcher's  report,  3.59. 

in  ISIassachusetts  bulletin,  365. 
references,  252, 256. 
strawberry,  in  Fletcher's  report,  359. 


Weevil,  white  pine,  injuriesof,  468. 
West  Virginia  Station  Report,  rev.,  435. 
Wheat  Aphis,  bulletin  on  remedies,  ref.,  256. 

bulb  worm,  mm,  217. 

estimate  of  damage  to,  397. 

Isosoma,  see  Isosoma. 

midge,  estimate  of  damage  caused  by,  397. 

saw-fly,  see  Cephas  pygma^us,  416. 

stem-maggot,  m.,  81. 
White  ants,  on  Pacific  coast,  471,  472. 
White  grubs,  experiment  against,  note,  483. 

injuring  strawberries,  ref.,  364. 

life  history  of,  article  239. 

rotation  for,  5. 
White-marked  tussock  moth,  see  Or^yia  leuco- 

stigma. 
"White  blast,"  caused  by  Thrips,301. 
Whip-tail  scorpion,  habits  of,  334. 
Willow  grove  Melanoxanthus,  note  on,  290. 
Winter  moth,  traps  for,  useless,  09. 
Wireworms,  biological  notes,  246,  247. 
Woodpecker,  downy,  feeding  on  codling  worm, 
note,  348. 

vs.  tussock  moth,  295. 
Woodwork,  damaged  by  Dermestes,  344. 
Woolly  apple  louse,  in  Oregon  bulletin,  ref., 256. 

X. 

Xanthium  trypeta,  article  on,  312. 
Xanthonia,  remarks  on  genus,  492. 
X.  O.  dust,in  New  Jersey  bulletin,  361. 
Xyleborusdispar,  boring  in  Liriodendron,  41, 

fuscatus,  in  cypress  and  poplar,  86. 
in  walnut,  87. 

pubescens,  in  orange  bark,  167. 
in  walnut,  87. 

tachygraphus,  in  Liriodendron,  41. 
Xylocopa.  dead  from  unknown  cause,  87. 
Xyloterus  bivittatus,  injuring  spruce,  ref.,  435. 

politus,  in  Acer,  87. 

Y. 

Yellow  scale,  see  Scale. 

Z. 
Zarhipis.mm,320. 

Zebra  caterpillar,  on  cauliflower,  mm,  338. 
Zele,  bred  species,  59. 
Zomonia,  new  insecticide,  mm,  272. 
Zonitis  mutica,  on  history  of,  3. 
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Acacia,  injured  by  locusts  in  India,  433. 

dccurrens,  attacked  by  Cryptophasa,  385. 
Acer,  eaten  by  Schizura  and  Maniestra,  63. 

food  plant  of  Clisiocampa  disstria,  ref. ,  478. 

dasycarpum,  Xyloterusin,87. 
Achillea  millefolium, food-plant  of  Languria, 254. 
Agave  dasylj'rium,  insecis  a  fleeting,  432. 
Agropyrum  repens,  attacked  by  Hessian  fly,  300. 

sp.,  food-plant  of  Hessian  fly,  30G. 
Agrostis  sp.,  food-plant  of  Hessian  fly,  306. 

vulgaris,  bored  by  Chlorops,71. 
Ailanthus,  beetles  on,  272. 
Alder, swamp, attacked  by  Schizoneura, 295. 
Alternanthera  flavescens,  food-plant   of  Pholi- 

sora,  390. 
Ambrosia  artemisiiiefolia,  Dectes  spinosus  on,  86. 

trifida,  Dectes  spinosus  on,  86,  421. 
Amelancbier    canadensis,   food-plant    of   plum 

curculio,  219. 
Andromeda,  favorite  food  of  rose-chafer,  271. 
Anona  muricata,  food-plant  of  Icerya,  108. 
Apoeynum     androsKmifolium,     food-plant     of 

Chrysochus,  349. 
Apple,  Aspidiotis  on,  68. 

eaten  by  Mamestra,  63. 

food-plant  of  Lecanium  pruinosum,  384. 

Hyphantria,  defoliating  trees,  338. 

insects  injuring,  in  (Cornell  bulletin,  308. 

injured  by  Diphucephala  in  Australia,  480. 

injured  by  insects  in  Mississippi,  338. 

insecticides  for,  364. 

louse  of,  238, 239. 

maggot  of,  253. 

plum  curculio  on,  219. 

Psyllamali  on,  in  Russia,  393. 

rose-chafer  on,  220, 271. 

Scolytus  rugulosus  on,  299,  468. 

tent  caterpillar  on,  483. 

treated  for  codling  moth,  272. 
Apricot,  food-plant  of  Lecanium  pruinosum,  384. 
Ash,  food-lant  of  Lecanium  pruinosum,  384. 

food-plant  of  Mytilaspis  pomorum,  469. 

Sphinx  larvie  on,  232. 
Asparagus,  eaten  by  Agrotia  fennica,  247. 
Aster,  injured  by  black  blister  beetle, 410. 

B. 

Baccharis  viminalis,313. 

Bajra  crops,  injured  by  locust  in  India,  433. 
Bap.ana,  Icerya  on,  184. 

Banyan,  attacked  by  Icerya  in  Honolulu,  330. 
attacked  by  Myzus  eerasi,  479. 


Bean,  attacked  by  eel-worm  in  England,  293. 

damaged  by  blister  beetle,  417. 

damaged  by  eel-worm,  ref,  366. 

germination  of  weeviled  seeds,  note,  485. 

injured  by  Epilachna  corrupta,  419. 

insects  injuring,  in  Kansas, 44. 
Beech,  eaten  by  Schizura,  03. 
Beets,  damaged  by  blister  beetles,  416. 

list  of  insects  on,  229. 

sugar,  Anthomyiid  on,  470. 
insect  enemies  of,  437. 
Betula,  eaten  by  Mamestra,  63, 

food-plant  of  Lecanium  pruinosum,  384. 
Bidens  frondosa, food-plant  of  Baris  trinotata. 
Birch,  eaten  by  Mamestra,  63. 

food-plant  ot  Lecanium  pruinosum,  384. 

grey,  infested  by  parasitized  scale,  218. 

Lithocolletis  betulivora,  bred  from,  327. 

white,  Mytilaspis  pomorum  on,  409. 
Blackberry,  Diastrophus  galls  on,  405. 

enemies  of,  ref.,  366. 

injured  by  Tmetocera  ocellaiia,  249. 

insects  injuring,  in  Cornell  bulletin,  308. 

rose-chafer  on,  221. 
Black  gum,  see  Sour  gum. 
Black  locust,  see  Locust. 
Box  elder.  Aphid  of,  287. 

Leeptocoris  on,  72. 

scale  on,  167. 
Bread-fruit,  attacked  by  Icerya  in  Honolulu,330 
Bromus  ciliatus,  food-plant  of  Hessian  fly,  306. 
Broncho  bean,  see  Jumping  bean. 
Bush  beans,  injured  by  Diabrotica  vittata.  337. 


C. 


Cabbage,  Aphis  of,  289, 

Diabrotica  on,  81. 

injured  by  Harlequin  bug,  127,  466. 

insects  aft'ecting,  149,  247. 

Lepidoptera  injuring,  337. 

maggot  of,  359. 

Plutella  of,  359. 

worm  of,  409,  483. 
Cactus,  injured  by  sow-bugs,  402. 

Syrphid  larva; in  leaves  of,  319. 
Campanula  americana,  food-plant  ofLanguria 

mozardi,  254. 
Cantaloupe,  injured  by  Systena,  55. 
Carpinus,  Acoptus  in,  87. 
Carum  kelloggii,  Papilio  zolicaon  on,  412. 
Carya,  eaten  by  Mamestra,  63. 

food-plant  of  Clisiocampa  disstria,  ref.,  478. 
Cashaw  vines  injured  in  Mississippi,  .337. 
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Cassia,  footl-plant  of  Callidryas  eubule,  336. 

Krandiflora,  330. 
Caslaiica,  Carpoeapsa  bred  from,  295. 
Casuarina,  attacked  by  Icerya,  in  Honolulu,  330. 
Cattleya  gigas,  galls  on,  22. 
Cauliflower,  zebra  caterpillar  on,  33S, 
Cedar,  food-plant  of  Monoetenus  jnniperi,  356. 
Cedruslibani,  moth  on,  117. 
Celery,  damaged  by  tarnished  plant  bug,  348. 
Century  plant,  insects  afleeting,  432. 
Chenopodium,  poisoned,  for  cutworms,  24S. 
Cherry,  aphis  of,  479. 

attacked  by  Saunina  exitiosa,  298. 

borer  of,  422. 

food-plant  of  Lecanium  pruinosum,  384. 

injured  by  Selandriain  Australia,  480. 

injured  by  green  beetle,  425. 

insects  injuring,  in  Cornell  bulletin,  308. 
, rose-chafer  on,  220,  271. 

supposed  curculio  on,  480. 

trees  attacked  by  Scolytus  rugulosus,  300. 

twigs  said  to  be  girdled  by  Oberea,  298. 
Cherry,  wild,  tent-caterpillar  on,  20,  483. 
Chestnut,  Carpoeapsa  bred  from,  296. 

worms  in  nuts,  405. 
Chir,  foliage  destroyed  by  India  locust,  433. 
Chrysanthemum,  diseases,  caused  by  insects,351. 

infested  with  Icerya,  100,  184. 
Citrus  medica,  Mytilaspis  on,  393. 
Clover,  Bryobia  enemy  of,  45. 

caterpillar  on,  232. 

damaged  by  eel-worm.  366. 

eaten  by  Agrotis  feuuica,  217. 

fertilized  by  bumbleliees,  402. 

Gi-aphorhinus  vadosus  feeding  on,  37. 

leaf  beetle  of,  231. 

midges  of,  293. 

Phytonomus  nigrirostris  on,  232. 
punctatus  on,  70. 

poisoned,  for  cutworms,  248. 

stem  borer  of,  254. 

uuto\iched  by  army  worm,  56. 
Cnicus  alti.ssimus, food-plant  of  Languria,  254. 
Cocoa,  food  plant  of  Icerya,  408. 
.     ravaged  by  Diaspis  vandalicus,  296. 

palm,  Icerya  on,  184. 
Coleus,  Orthezia  on,  124. 
CoUiguaja  odorifera,   food-plant  of  Carpoeapsa 

saltitans,  100, 431. 
Cordiceps,  destructive  to  wireworms,247. 
Corn,  Indian,  Anaphora  on,  27. 

Chilo  saccharalis  injuring,  64, 363. 

Diabrotioa  and  Drasterius  infesting,  54. 

Diabrotica  soror  on,  468. 

estimated  damage  to,  397. 

flea-beetle  injuring,  336. 

fed  upon  by  Diabrotica  12-punctata,  430. 

insects  affecting,  159. 

root,  Aphis  of,  23.3. 

stored,  beetles  and  moths  infesting,in  Vene- 
zuela, .333. 

to  prevent  squirrels  from  pulling,  258. 
•    wireworms  bred  from,  246. 
Cotton,  a  new  root  rot  disease  of,  262. 

Citheronia  injuring, 339. 

crop  injured  by  locust  in  India, 433. 

damage  to,  in  Mississippi,  338. 


Cotton,  insect  enemies  in  Egypt,  41, 66. 
("ottonwood,  Bryobia  eggs  on  bark,  48. 

Dorytomus  on,  72. 

food-plant  of  Melanoxantlius,  290. 

Lina  injuring,  338. 

supposed  bed-bugs  under  bark,  21. 
Coursetia  mexicana,  Encyrtid  on,  129, 145. 
Crab  apple,  Hyphantria  on,  338. 
CratiPgus,  food-plant  of  Clisiocampa,  478. 
Crocus  aureus,  destroyed  by  sparrows,  393. 

vernus,  destroyed  by  sparrows,  393. 
Croton,  attacked  by  Icerya  in  Honolulu,  330. 

colliguaja=Colliguaja  odorifera, 431. 
Cucumber,  Aphis  on,  84. 

beetle  of,  254. 

injuries  to,  in  Mississippi,  337. 
Cupressus  funebris,  moth  on,  117. 

guadaloupensis,  moth  on,  117. 

lawsoniana,  moth  on,  117. 

maerocarpa,  moth  on,  117. 

pyramidalis,  moth  on,  117. 
Currant,  Aphis  of,  479. 

black,  mite  on,  393. 

borer  in,  251,256. 

Ilyperplatys  aspersus  on,  251. 

insects  injuring,  in  Cornell  bulletin,  308. 
"  lanus  flaviventris  on,  407. 
Cypress,  Argyresthia  afl'ecting,  116. 

D. 

Date-palm,  scale  of,  441. 

Dill,  food-plant  of  Papilio  zolicaon,412. 

Dock,  Aphis  on,  235. 


Elm,  eaten  by  Nerice,  62. 

food-plant  of  Mytilaspis  pomorum,  469. 

tussock  moth  on,  295. 
Elymus  americanus,  food  of  Hessian  fly,  306. 
Empu.sa  pachyrrhina?,  attacking  a  Tipulid,  14. 

Apha^-osperma,  effects  of,  231. 
Epilobium, supposed  food  of  Adoxus  vitis,  349. 
Erechthites  hieracifolia,  Graptodera  on,  26. 
Erige  ron   canadense,  food-plant    of    Languria 
njozardi,  254. 

philadelphicum,  food-plant  of  Languria  mo- 
zardi,  254. 

maculata,  Nysius  on,  160. 
Euphorbia  coloratum,  Eudryas  unio  on,  346. 
Eucalyptus,  exempt  from  Icerya  in  Honolulu, 

330. 
Evening  primrose,  Graptodera  on,  26. 

Lepidoptera  reared  from,  275. 

Tyloderma  on,  81. 


Fagus,  eaten  by  Sehizura,  63. 

Clisiocampa  disstria  on,  ref.,  478. 
Ficus,  insects  on,  407, 408. 
Fig,beetleson,297,415. 

damaged  by  Thrips,  ref .,  434. 

Smyrna,  desirability  of   importing   Blasto- 
phaga  for  408. 
Fire-weed,  Graptodera  on,  26. 
Flax,Cecidomyiaon,  134. 
Flea  bane.  Aphis  on,  235. 
Foxglove,  fatal  to  rose-chafer,  221. 
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Fraxinns,  Lecanlum  pruinosum  on,  3S1. 

Clisioeainpa  disstria  on,ref.,  17S. 
Fuchsia,  CJraptodera  on,  20. 
Fungus,  borer  in,  335. 

destruction  to  wireworins,  247. 

G. 

Galba,  insects  found  on  tree,  407, 408. 
Gallberry, scale  on, 39S. 

Gaylussacia  resinosa,  Corthylus  boring,  178. 
Geranium,  damage  to,  by  Heliothis,  399. 

flowers  eaten  by  sow  bugs,  402. 
Golden  rod,  Collops occurring  on,  230. 
Gooseberry,  buds  destroyed  by  sparrows,  394. 
Grains,  insects  affecting,  in  Maryland,  53. 

injured  by  Toxoptera,  73. 
Grain,  injured  by  locustin  India,  433. 
Grape,  a  true  food-plant  of  Eudryas  unio,  346. 

Adoxus  vitis  on,298. 

Cercopeus  chrysorhoeuson,  452 

Colaspis  on,  123. 

Craponius  inivqualis  on,  167,  452,  453. 

food-plant  of  Lecanium  pruinosum,  384. 

Icerya  on,  184. 

injured  by  beetle  in  Australia,  434. 

insects  injuring  in  Europe,  33. 

insects  injuring,  in  Mississippi,  338. 

louse  on,  234, 239. 

new  Australian  pest  of,  30. 

Nysiusangustatus  on,  355. 

Otiorhynchus  on,  37. 

Phylloxera  on,  185. 

plume-moth  of,  469. 

poisoned,  for  cut  worms,  248. 

Prion  us  borer  of,  407. 

recent  papers  on  European  insects  of,  341. 

rose-chafer  on,  221, 271. 
Grass,  Agallia  sanguinolenta  on,  479. 

eaten  by  Agrotis  fenniea,  248. 

blue,  Deltocephalus  debilis  on,  479. 

fed  upon  by  Ch»tocnema,  336. 
Grasses,  attacked  by  Hessian  fly,  306. 

injured  by  Leucania  and  Chlorops,  70,71. 

injured  by  locust  in  India,  433. 
Grindel ia  robusta,  Lithocolletis  grindeliella  bred 

from,  327. 
Guava,  damaged  in  Indiaby  Virachola,  44. 
Gum,  sour,  Clisiocanipa  disstria  on,  478. 

sweet,  Clisiocanipa  disstria  on,  478. 


II. 


Hamauielis  virginica,  eaten  by  Nola  and   Schi- 

zura,62,63. 
Hawthorn,  hedges  damaged  by  Diphucephala 
in  Australia,  425. 

scarlet,  Selandria  on,  480. 
Heartweed,  Aphis  on,  234. 
Hickory,  eaten  by  Mamestra, 63. 

shell-bark,  Ilyphantria  defoliating, 338. 

Oncideres  on,  338. 
Hibiscus,  attacked  by  Icerya  in  Honolulu,  .330. 

Emphor  visiting,  S3. 
Hop,  louse  of,  23S,  239, 349, 405, 406, 438, 480. 
Hollyhock,  oaten  by  rose-chafer,  221. 
Horse-chestnut,  apparent  toxic  qualities  of,  431. 
Horse-weed,  Deetes  spinosus  on,  421. 


I. 

Indigo,  injured  by  locust  in  India,  433. 
Insect  tree,of  China,  421. 
J. 
Jowar,  crops  injured  by  locust  in  India,  433. 
Juglans,  Clisiocampa  disstria  on,  478. 
O  nigra,  fruit  devoured  by  rose-chafer,  271. 
Jumping  bean,  Mexican,  399,  400, 431, 432. 
June-berry,  plum  curculio  on,  219. 

K. 
Kill  deer,  eaten  by  rose-chafer,  271. 


Lactuca  canadensis,  food-plant  of  Languria,  254. 

floridana,  food-plant  of  Languria,  254. 
Lambs'  quarters,  poisoned,  for  cutworms,  248. 
Larch,  247. 
Larkspur,  apparently  exempt  from  rose-chafer 

attacks,  221. 
Larrea  mexicana,  Aphodius  in  flower  of,  485. 
Lastrea  aristata  variegata,  roach  on,  406. 
Laurel,  English,  see  Prunus  lauro-cerasua. 
Lemon,  Mytilaspis  on,  393. 
Lepidium  virginicum,  poisoned,  for  cutworms, 

248. 
Ligustrum  lucidum,  the  insect  tree,  424. 
Linden,  food-plant  of  Mytilaspis  pomorum,  469. 

eaten  by  Schizura,  63. 

rose-chafer  on,  272. 
Liquidambar  styraciflua,  Cnesinus  in,  87. 

Clisiocampa  disstria  on,  478. 
Liriodendron  tulipifera,  Xyleborus  in,  41. 
Locust,  black,  enemies,  87. 

common  insects  of,  435. 

damaged  in  India  by  Virachola,  44. 

Hispaon,  164. 

Hyphantria  defoliating,  338. 

M. 
Madrono,  silkworm  on,  482. 
Magnolia,  attacked  by  rose-chafer,  221. 
Mammiliaria    phellosperma,   injured    by   sow- 
bugs,  402. 
Mango,  attacked  by  Icerya  in  Honolulu,  330. 
Maple,  Aphids  on,  290. 

borers  in,  161. 

defoliated  by  Anisota,  338. 

eaten  by  Schizura  and  Mamestra,  63. 

Mytilaspis  pomorum  on,  409. 
Melilotus  alba,  food-plant  of  Languria,  254. 
Melon,  Aphis  on,  84. 

injured  by  ants,  71. 

injured  by  Phakellura,  337. 
Mesquite,  attacked  by  Icerya  in  Honolulu,  330. 

Sinoxylon  basilare  on,  454. 
Mexican  jumping  bean,  see  Jumping  Bean. 
Monilia  fructigeia,  254. 
Mulberry,  Diaspis  pcntagona  attacking,  196. 

defoliated  by  Hyphantria,  338. 
Mullein,  poisoned,  for  cutworms,  249. 
Mustard,  black,  root-louse  on,  235. 

N. 
Negundo  aceroides,  Lecanium  on,  169. 
Nupharadvena,  Eustrotia  caduca  eating,  321. 
Nyssamultiflora,  Clisiocampa  disstria  on,  478. 
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o. 

Ouk,  miopia  somiiiarJa  on,  359. 

furniture  damaged  by  borers,  467. 

list  of  caterpillars  atfecting,  256. 
Oat,  destruction  of  crops  by  Aphis,  57. 
Oats,  Meroinyzaand  Oscinis  infesting,  S2. 

root-disease  of,  264. 
CEnothera  biennis,  Graptodera  on,  26. 

Lepidopterabred  from,  275. 
Okra,  fed  upon  by  Proconia  iindata,338. 
Onions,  wireworms  damaging,  166. 

"white  blast"  on,  caused  by  Thrips,  301. 
Opuntia  engeluianni,  Syrphid  larvas  in.  319. 
Orange,  bored  by  Curculionid  in  Australia,  434. 

bored  by  Xyleborus  pubescens,  167. 

Ceratitis attacking  fruit  of,  6. 

gas  experiments  on,  457. 

infested  by  long  scale,  398. 

plant  bug  on,  410. 

red  scale  of,  417. 

rust  mite  of,  434. 

tree  borers  ot,  418. 
Osage  orange,  food  of  silkworm,  301. 
Oxalis  stricta,  .-Vphis  on,  2.35. 
Ozonium,  on  cotton,  263. 

P. 
Palm,  exempt  from  Icerya  in  ITonolulu,  .330. 
Panicum,  Aphis  on,  235. 
Pansy,  Oniscus  injuring,  69. 
Parsnip,  Papilio  on,  338. 
Pea,  germination  of  weeviled  seeds,  4S5. 

weevil  of,  252, 256,  .3.59, 365. 
Peach,  a  fruit-fly  of,  in  Bermuda,  5. 

Aphis  of,  270. 

Ceratitis  011,120. 

Chryhochus  on,  102. 

Diabrotica  injuring,  S4. 

food-plant  of  Lecanitim  pruinosum,  .384. 

injured  by  green  beetle,  425. 

Phlo'otribus  liminaris  on,  452. 

rose-chafer  on,  221,271. 

scale  on,  in  Australia,  4.35. 

trees  killed  by  Scolytus  rugulosus,  298, 299. 

twigs  said  to  be  girdled  by  Oberea,  298. 
Pear,  Aragnomus  attacking,  37. 

Aspidiotus  on,  68. 

damaged  by  Psylla,  in  Russia,  393. 

Hyphantria  damaging  trees,  3.38. 

insecticides  for,  364. 

insects  urtecting,  in  Cornell  ))ulletin,  308. 

roso-ehafer  on,  221, 271. 

.Sciara  larvse  under  bark,  126. 

Selandria  on,  in  Australia,  480. 

trees  killed  by  Scolytus  rugulosus,  299. 
Pecan,  Oncideres  on,  338. 

Phylloxera  galls  on,  466. 

trees  defoliated  by  Hyphantria,  338. 
Peppergrass,  poisoned,  for  cutworms,  248. 
Pepul,  destroyed  by  India  locust,  433. 
Persimmon,  defoliated  by  Hyphantria,  338. 

Oncideres  on,  338. 
Phleum  pratense,  attacked  by  Hessian  fly,  .306. 
Pino,  Scythropua  clegans  on,  37. 

white,  -.veevil  of,  468. 
Pinus  iiisignis,  moth  on,  117. 

strobus,  Pissodes  strobi  on,  468. 


Plantago  major.  Aphis  on,  235. 
Plantain,  root-louse  on,  235. 
Plum,  238,  239. 

Aphides  on,  405. 

curculio  of,  219,  227,  254. 

gouger  on,  227. 

hog,  food-plant  of  Icerya,  408. 

Hyphantria  defoliating  trees,  338. 

injured  by  green  beetle,  425. 

insecticides  for,  .364. 

occurrence  of  Phorodon  on,  185. 

Paris  green  as  orotection  to,  in  Kngland,  293. 

pear  slug  on.  163. 

Phorodon  mahaleb  on,  468,  469. 

plant  louse  on,  479. 

rose-chafer  on,  271. 

varieties  of,  attacked  by  Lop-louse,  486. 

varieties  of,  exempt  from  hoi)-louse,486. 
Polygonum  persicarium.  Aphis  on,  231. 
Pomegranate,  damaged  by  India  Viracholn,  44. 
Poplar,  food-plant  of  Blelanoxanthus,  290. 

Mytilaspis  pomorum  on,  469. 
Poppy,  devoured  by  rose-chafer,  22. 
Populus  monilifera,  supposed  bed-bugs   under 
bark,  21. 

food-plant  of  Melanoxanthus,  290. 

tremuloides,  Bryobia  eggs  on  bark,  49. 
Potato,  attacked  by  stalk-weevil,  259. 

Australian  lady-bird  on,  434. 

blister  beetles  on,  416. 

flea  beetles  on,  in  Australia,  434. 

moth  of,  in  Australia,  435. 
Prickly  ash,  Pivpilio  oxynius  feeding  on,  32. 
Primrose,  yellow,  injured  by  sparrows,  393. 
Primula  vulgaris,  damaged  by  sparrows,  394. 
Prune,  food-plank  of  Lecanium  pruinosum,  384. 

Italian,  exempt  from  hop-louse,  486. 

Thricolepis  inornata  on,  168. 
Prunus,  Clisiocampa  disstria  on,  478. 

lauro-cerasus,  food-plant  of  Lecanium,  381. 
Puccinia  coronata  and  graminis  not  the  cause 

of  "rust"  on  oats,  301. 
Pumpkin,  injured  by  Australian  lady-bird,  434. 
Purslane,  Aphis  on,  2.35. 

Pyrethrum,  in  Australia  and  South  Africa,  79. 
Pyriis,  eaten  by  Mamestra,  63. 

Q. 

Quercus,  Clisiocampa  disstria  on,  478. 
Quince,  rose-chi-fer  on,  221. 
slug  on,  171. 

R. 

Ragweed,  food-pl.ant  of  Aphis,  235. 
Ramie,  said  to  support  silk-worm,  301. 
Ramulariatulasnei,  fungus  on  strawberrj',  364. 
Raspberry,  Agrilus  ruficollis  on,  435. 

enemies  of,  36G. 

injured  by  Agrotis  fennica,  248. 

insects  injuring,  in  (Cornell  bulletin,  308. 

rose-chafer  on,  221. 
Rhubarb,  curculio  of,  254. 
Rosa,  Clisiocampa  dis.stria  on,  478. 
Rose,  attacked  by  Icerya  in  Iloiiohilii,  3;>o. 

Cacwcia  injuring,  19. 

Cecidomyiid  on,  294. 

chafer  of,  220, 221, 271, 272. 
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Kose,  Colaspis  tristia  on,  491. 

flowers  injured  by  Maw-bugs,  4i'2, 
Kudbeckia    laciuiata,    food-plant    of   J,!int;nri 

mozardi,  254. 
Ruiuex  crispa,  Apliis  on,  235, 
Kuta  bafca,  Aphis  brassicin  on,  454. 
Kye,  Nola  an  enemy  of,  2'J. 

S. 
Sagittaria  variabilis,  Listronolus  infesting,  S3. 
Salix,  eaten  by  IMamestra,  03. 
Satnang,  infested  with  Iccrya,  330. 
Sebasliania  bilocuhiris,  jumping  beau  of,  432. 
palmeri,  proposed  name  for  plant  of  Mexi 
can  jumping  bean,  431. 
Septoria  cerasina,  254. 
Seijuoiagigantea,  moth  on,  117. 
Service  berry,  plum  curculio  on,  21'J. 
Setaria,  Aphis  on,  234,  2S5. 
Sirria,  destroyed  by  India  locust,  433. 
Smyrna  flg,  see  Fig. 

Solanum  carolinense,  micros  bred  from,  357. 
Solid;igo,  Trypeta  galls  on,  405. 
Sorghum,  borer  of,  302. 

Chilo  injury  in  Louisiana,  64. 
Sour  gum,  defoliated  by  Hyphantria,  33«. 

infested  with  rose-chafers,  221. 
Sour  sap,  food-plant  of  Icerya,  40S. 
Sour-wood,  Hyphantria  defoliating  338. 
Spanish  needle,  Barisconiinis  breeding  in,  201. 
Spondias  lutea,  food-plant  of  Icerya,  408. 
Si)ruce,  black,  insect  injury  to,  435. 
Smartweed,  Aphis  on,  234. 
Sijuash,  injuries  to,  in  Mississippi,  337. 
Stagger-bush,  favorite  food  of  rose-chafer,  271. 
Stramonium,  Sitodrepa  in,  163, 
Strawberry,  Colaspis  on,  123. 
flea-beetle  of,  317. 
injured  by  Agrotis  fennica,  248. 
insects  on,  345, 304, 300. 
Monostegia  of,  437. 
Otiorhynchus  attacking,  37. 
rose-chafer  on,  221. 
weevil  of,  3U9. 
Sugar  cane,  borer  of,  302. 

Chilo  damage  in  Louisiana,  64. 
exempt  from  Icerya  in  Honolulu,  330. 
mites  injuring  in  Barbadoes,  31. 
Sumach,  rose-chafer  on,  221. 
Sweet  gum,  defoliated  by  Hyphantria,  338. 
Sweet  potato,  Aramigus  infesting,  37. 
injured  by  garden  web-worm,  338. 
injured  by  Systena,  55. 
insects  of,  438. 
rootr borer  of  334, 404. 
Sycamore,  defohated  by  Hyphantria,  338. 
Lachnus  on,  286. 

T. 
Tea-plants,  insects  injuring  in  India,  44. 
Teucrium  capitatum,  ref.,  300. 


Teucrium  chanifcdrys, galls  on,  301. 
Thuja  orientalis,  moth  on,  117. 
Til,  crops  destroyed  by  India  locust,  433. 
Tilia,  eaten  by  Schizura,  63. 

Clisiocampa  disstria  on,  478. 
Timothy,  eaten  by  Agrotis  fennica,  248, 

eaten  by  army  worms,  50. 
Tobacco,  338. 

in  New  Jersey  bulletin,  301. 
Tomato,  Australian  lady-bird  on,  43  J. 

Daetylopius  on,  41',l. 

injured  by  larv;c  in  3Iississippi,  337. 

root-louse  ol,  413. 

Sphinx  and  Heliothis  on,  83, 

Sphinx  on,  171. 
Tree  fungus,  borer  in,  335. 
Trifolium  pratense,  fertilization  of,  402. 
Tulip  tree,  Lecanium  on,  28. 
Turnip,  Aphis  brassicte  on,  454. 


Ulmus  Americana,  eaten  by  Nerice,  02. 
Urtica  gracilis,  food-plant  of  Languria,  254. 


Vaccinium,  food -plant  of  Apatela  tritona,  3yl. 
Violets,  Oniseus  injuring,  69. 
Vitis,  relative  susceptibility  of  di/rerent  .speci 
and  varieties  of,  to  Phylloxera,  ISO. 


Walnut,  Carjiocapsa  bred  from,  2'JO. 

caterpillar  of,  destroyed  by  birds,  344. 

English,  food  of  Lecanium  pruinosuni,  384. 

fruit  injured  by  rose-chafer,  271. 

Xyleborus  in,  87. 
Wattle,  black,  Cryptophasa  on,3s5. 
Weeping  tree  phenomenon,  415. 
Wheat,  a  new  fly  of,  311. 

Cecidomyia  on,  434. 

infested  with  Hessian  fly,  appearance  of,  339. 

injured  by  locust  in  India,  433. 

insects  on,  247, 453. 

Isosoma  on,  4 10. 

Meromyza  americana  on,  453. 
White-grub  fungus,  attacking  wire-worms,  247. 
AVillow,  Aphids  on,  290, 291. 

eaten  by  Mamestra,  03. 

Mytilaspis  pomorum  on,  409. 

Proconia  undala  on,  415. 

saw-flies  injuring,  460. 
Wistaria,  flowers  eaten  by  sow-l)Ugs,  402. 
Witch-hazel,  eaten  by  Nola  and  Schizur.i,  02,63, 

X. 

Xanthoxylum,  Papilio  oxynius  feeding  on,  32. 
Xanthium,  insects  affecting,  312. 


ERRATA, 


Page  32,  line  5,  for  secoud  "the"  read  that. 

Page  34,  line  2G,  for  "natura"  read  natural. 

Page  3r>,  third  article,  line  4,  for  "  rapilioturnun"  read  Papilio  Uirnus. 

Page  39,  5  lines  from  bottom,  for  "  A^ithomyidw"  read  Anthomyiidw. 

Page  37,  8  lines  from  bottom,  for  •'  yoavs  "  read  ye.ars. 

Page  44,  heading  of  note,  shonld  read :  "  Bean  insects  in  Kansas." 

Page  54,  7  lines  from  bottom,  for  "tntiata"  read  12-2nmctata.     Five  lines  from  liottom 

torn,  for  ^' Drastarius"  read  Drasterius. 
Page  58,  nndcr  subfamily  Calyptina',  line  5,  for  '^  amwnuvi"  read  amanus. 
Page  76,  8  lines  from  bottom,  for  "  Cheimatoia"  read  Cheiviatobia. 
Page  83,  line  13,  for  L.  read  Platysamia. 
Page  87,  2  lines  from  bottom,  for  "furcatiis"  Tuad/uscatus;  for  "  jjubesciis"  rend  pube- 

scens. 
Page  87,  under  "Entomological  Society  of  Washington,"  8th  line,  for  "  Lathrodeclus," 

read  Lalrodectus ;  make  same  correction  wherever  it  occurs  (see  index). 
Page  91,  14  lines  from  bottom,  for  "  (E.  borns"  read  ffi.  ovis. 
Page  92,  line  5,  for  "  strobus"  read  stroM. 
Page  159,  line  3,  for  '^  ab  d"  read  a  and  d. 
Page  165,  6  lines  from  top,  for  "  Melanectes"  read  Melanactes. 
Page  167,  for  *'  Cwliodes"  read  Cccliodes. 
Page 221,  line  3,  for  "  attached"  read  attacked. 

Page  246,  line  10  from  bottom,  for  ^'rcctangulus"  read  rectangular  is. 
Page  249,  line  8,  for  "  pometeria"  read  j^ometerm.     Line  15,  for  "  5."  read  Saperda. 
Page  250,  line  36,  add  H.  Osborn,  Ames,  Iowa. 

Page  254,  3  lines  from  bottom,  for  "jj/nVacfe/jj/iicws''  tcslA  philade^phicum  ;  for  '^cana- 
densis "  read  canadense. 
Page 259,  under  note  entitled  "Insect  diseases,"  for  "violan,"  read  violans. 
Page  275,  line  3  of  foot-note,  take  out  first  "  the." 
Page  296,  for  "Cockerel"  read  Cockerell. 

Page  297,  second  article,  6  lines  from  bottom,  for  ''  Porthrctia,"  read  Porthetria. 
Page  300,  two  lines  from  bottom,  for  "corespondent,"  read  correspondent. 
Page  306,  last  line  of  first  article,  for  ''  Euplectriiscom  stockii,"  read  Eupltctrns  com- 

stockii. 
Page  307,  title  of  third  article,  for  "cucalio,"  read  curculio. 
Page  308,  in  second  article,  line  4,  for  "current,"  read  currant. 
Page  316,  line  17,  for  "lilaceous,"  read  liliaceous. 
Page  321,  line  2  of  second  article,  for  "specie,"  read  species. 
Page  323,  lines  9,  11  and  22,  for  "  tesseJata,"  read  tessellaris. 
Page  324,  line  20,  for  "  tesselata,"  read  tesseUaris. 
Page  324,  line  41,  for  "  albosigiiea,"  read  albosigma. 
Page  324,  line  44,  for  "rt»//e/icrt,"  read  angelica. 
Page  324,  liue  50,  last  colunui,  for  7,  read  2. 
Page  324,  line  57,  for  "  bideutata"  read  bidentata. 
Page  324,  line  66,  for  "  Zif/«ico/or,"  read  lignicolor. 
Page  324,  line  68,  for  "subroiata  H,"  read  biundata  W. 
Page  324,  line  70,  for  "  biundata  W,"  read  guttivilJa  W. 
Page  324,  liue  72,  for  "mantes,"  read  matiteo. 

Page  333,  second  article,  line  9,  for  " mauritanca,"  read  viavritanica. 
Page  346,  7  lines  from  top,  for  ''  Evpliorbia  "  read  Epilobinm.     Error  copied  from  Mr. 

Saunders'  work. 
Page  349,  liue  1,  for  "is  only,"  substitute  has  until  recently  been.     After  "  attack," 

add  only. 
Pages  388,  389,  whore  "  castancaella"  occurs,  read  castanella. 
Page  394,  line  23  from  bottom,  for  "vocturnvs"  read  montanus. 
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SPECIAL  NOTES. 

The  Association  of  Economic  Entomologists.— The  bulk  of  tllis  number  is 
occupied  with  the  official  proceedings  of  the  Association  of  Economic 
Entomologists,  which  we  publish  at  the  request  of  the  Association. 
The  meeting  this  year  was  held  iu  Washington,  August  17  and  18, 
and  was  an  unqualified  success.  The  average  attendance  at  the  meet- 
ings was  33,  and  of  the  American  members  27  were  present.  The  in- 
crease in  membersliip  and  in  interest  which  this  meeting  exemplified 
is  very  encouraging. 

Miss  Murtfeldt's  Outlines  of  Entomology.*— Miss  Murtfeklt  has  prepared 
iu  popular  shape  a  pamphlet  of  130  pages,  with  a  view  of  introduc- 
ing farmers  and  horticulturists  to  the  science  of  entomology.  TLe 
ordinary  text  books  seem  intended  for  advanced  students,  and  the 
object  of  the  author  of  this  paper  has  been  to  i)roduce  a  perfectly  ele- 
mentary work.  She  goes  carefully  over  the  subject  of  the  general 
structure  of  insects,  defining  the  terms  commonly  iu  use,  treats  of  the 
transformations  and  the  classifications  and  names,  and  in  short  chapters 
discusses  the  main  forms  of  each  of  the  orders.  The  work  is  unfortu- 
nately marred  by  many  misprints,  particularly  in  the  technical  names, 
from  the  fact  that  the  author  was  unable  to  read  the  proofs  of  a  portion 
of  the  paper.  These,  however,  will  undoubtedly  be  corrected  iu  another 
(»ilition,  and  at  most  do  not  seriously  detract  froui  the  value  of  the  paper. 
Some  50  figures  of  typical  insects  are  given  and  duly  ackuowledged. 


Handbook  of  Australian  Insects.t— lua  handy  volume  of  150  pages,  illus- 
trated by  14  colored  plates  ot  insects  and  13  in  black  and  white  of  in- 
secticide apparatus,  Mr.  French,  the  Victorian  entomologist,  has  pre- 


*  Outlines  of  Entomology,  prepared  for  the  use  of  farmers  and  horticulturists  at 
the  request  of  the  Secretary  of  the  State  Board  of  Agriculture  and  the  State  Horti- 
cultural Society  of  Missouri.  By  Mary  E.  Murtfeldt,  Jeft'erson  City,  Mo.,  181)1. 
s  /  t  A  Handbook  of  the  Destructive  Insects  of  Victoria,  witli  notes  on  the  methods  to  bo 
adoptetl  to  check  and  extirpate  them.  Prepared  by  order  of  the  Victorian  Department 
of  Agriculture  by  C.  French,  i\  L.  s.,  f.  k.  n.  s.,  Goverumeut  Entomologist.  Part  I. 
Melbourne,  181)1. 

1 
79U— i^O.  1 1 


sented  a  great  deal  of  informatiou  which  will  be  of  value  to  the  agricul- 
turists of  Australia.  This  is  only  the  first  part  of  a  work  which  bids 
fair  to  be  extensive.  As  an  introductory  number  this  contains  an  intro- 
duction to  entomology  taken  from  Miss  Ormerod's  Manual  and  a  brief 
account  of  the  classification  of  insects  taken  from  Westwood's  Intro- 
duction. This  matter  is  followed  by  an  account  of  the  noxious  insects 
of  Victoria  which  attack  the  Apple,  Pear,  Apricot,  and  Cherry.  Some 
fourteen  species  are  mentioned,  of  which  six  occur  in  this  country, 
namely,  the  Woolly  Aphis,  the  Codling  Moth,  the  Oyster-shell  Bark 
Louse  ot  the  Apple,  the  Eed  Spider,  the  Pear  Slug,  and  the  Pear-leaf 
Blister-mite.  The  matter  concerning  insecticides  and  spraying  appara- 
tus is  brought  together  at  the  close  of  the  volume. 

Dr.  •Weed's  last  Ohio  Bulletin.*— We  have  received  the  last  bulletin  pre- 
pared by  Dr.  C.  M.  Weed  as  entomologist  of  the  Ohio  Station.  It  in- 
eludes  three  articles:  (1)  Miscellaneous  Experiments  in  the  Control  of 
Injurious  Insects  ;  (2)  Some  Common  Cabbage  Insects  ;  (3)  Three  Im- 
ported Clover  Insects.  Under  the  head  of  miscellaneous  experiments 
are  given  the  details  of  trials  of  the  arsenites  and  the  Bordeaux  mixture, 
carbonate  of  copper,  and  Paris  green,  the  arsenites  and  lime  spraying 
for  the  Plum  Curculio,  whitewashing  for  the  Eose  Bug,  experiments 
with  remedies  for  the  Striped  Cucumber  Beetle,  and  tobacco  as  an  in- 
secticide. The  experiments  are  all  interesting,  but  no  new  results  have 
been  obtained.  The  second  article  treats  of  the  Imported  Cabbage 
Worm,  the  Cabbage  Plusia,  the  Zebra  Caterpillar,  the  Wavy-striped 
Flea-beetle,  and  Cabbage  Cut- worms,  while  the  three  imported  clover 
insects  are  the  Root  Borer,  the  Seed  Midge,  and  the  Hay  Worm.  Our 
figures  of  all  these  insects  are  reprinted,  and  their  treatment  includes 
nothing  new. 


Swedish  Injurious  Insects.— We  have  received  from  Prof.  Sven  Lampa, 
the  State  entomologist  of  Sweden,  a  report  on  the  injurious  insects 
which  were  prominent  in  Sweden  during  1890.  The  Onion  Fly  {Anthomyia. 
ceparum),  the  Wheat  Fly  {Chlorops  tamiopns),  the  Wheat  Midge  {Diplosi& 
tritici),  Wire  Worms,  the  Frit  Fly,  one  of  the  Saw  Flies  [Lophyrus  rufus),. 
a  Cut  Worm  {Radena  basUmea),  tiie  Red-footed  Bean-weevil  {Bruchus 
rujimanus),  and  the  Winter  Moth  {Cheimatobia  brumata),  are  the  princi- 
pal species  treated. 


New  Jersey  Bulletin  on  the  Rose  Chafer.t— An  excellent  summary  of  all 
the  known  facts  concerning  this  insect  is  given  by  Professor  Smith  in 
this  bulletin.    The  extraordinary  abundance  of  the  insect  in  the  State 
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of  New  Jersey  is  said  to  date  back  some  four  to  six  years,  and  resembles 
an  "  irruption "  of  some  20  years  ago.  Tlie  eggs  in  Is^ew  Jersey  are 
said  to  be  laid  from  the  lOtli  to  the  20th  of  January,  and  the  facts  al- 
ready recorded  are  confirmed,  that  the  larva  feeds  on  the  roots  of  plants, 
preferably  grass,  in  light  soil,  descending  below  the  frost  line  in  winter 
and  ascending  in  spring,  transforming  to  pupa  in  April  or  early  in  May, 
the  beetles  appearing  from  May  19  to  27.  The  length  of  the  larval 
state  is  not  yet  ascertained. 

The  main  portion  of  the  bulletin  is  occupied  by  an  account  of  ex- 
periments with  different  remedies.  The  arsenites  were  found  to  be  use- 
less because  of  their  slow  action.  The  copper  mixtures  were  also  found 
to  be  useless.  Pyrethrum  was  found  to  be  ineffective  as  a  killing  agent, 
while  it  is  thought  to  be  too  expensive  to  use  as  a  stupefier.  The  author 
has  accepted  Colonel  Pearson's  statement  that  no  chafers  were  killed 
by  the  application  of  kerosene  emulsion,  and  has  conducted  no  experi- 
ments himself,  which  is  much  to  be  regretted.  Kerosene  extract  of 
pyrethrum  was  ineffective.  Lime  was  found  not  to  be  a  reliable  remedy 
or  preventive.  The  favdrable  experiences  which  we  have  quoted  from 
correspondents  in  different  parts  of  the  country  are  explaineel  by  Pro- 
fessor Smith  in  the  statement  that  "  Ohio  Eose  Bugs  must  lack  the 
robust  constitution  of  their  New  Jersey  confreres,  or,  what  is  more  likelj^, 
they  were  not  so  abundant  and  had  an  ample  chance  at  more  palatable 
food."  He  found  that  tobacco  was  "  eaten  with  immense  relish,  both  in 
the  form  of  X.  O.  Dust  and  finely  ground  stems."  Acetic  acid,  quassia 
and  digitaliue  proved  failures.  Corrosive  sublimate  acted  as  a  pre- 
ventive, but  was  found  to  be  too  destructive  to  plant  life  to  euable  its 
practical  use.  The  same  resulted  from  the  use  of  muriate  of  ammonia 
and  cyanide  of  potassium.  The  odorless  insecticides,  sludgite,  kaiuit, 
and  alum  were  also  failures.  His  experiments  with  hot  water,  however, 
seemed  satisfactory.  Heated  to  125°  or  higher  the  beetles  were  in- 
stantly killed,  but  great  difficulty  was  found  in  reaching  the  insects  with 
a  sufficiently  high  temperature.  Several  forms  of  an  apparatus  for  col- 
lecting the  beetles  are  figured,  and  the  bagging  of  grapes  is  highly 
recommended.  The  author  suggests  in  conclusion  that  the  farmer 
should,  Jirst,  prevent  the  breeding  of  the  insects  on  his  owji  land  by 
using  the  heaviest  land  only  for  grass  and  keeping  as  little  light  land 
as  possible  in  sod,  while  thorough  cultivation  in  May  will  destroy  many 
of  the  pup;e;  second,  plant  a  few  rows  of  blackberries  around  the 
vineyards  to  attract  the  first  hordes;  a  few  rose  bushes  or  spiraeas  will 
answer  the  same  purpose ;  third,  use  early  or  late  blooming  varieties 
of  grapes  and  stimulate  the  vines  by  fertilizers  to  force  the  blossoms, 
and  by  inducing  a  heavy  bloom  get  a  surplus  Avhich  will  stand  some 
thinning  by  insects.  Keep  a  man  with  a  collector  constantly'  at  work 
at  least  once  a  day  for  three  weeks.  The  bulletin  is  written  for  the  prac- 
tical man  and  in  the  most  popular  style,  but  it  will  prove  most  valuable 
to  the  fruit  growers  of  the  State,  and  Professor  Smith  has  shown  his 
usual  energy  in  his  treatment  of  the  subject. 


THIRD  ANNUAL  MEETING  ASSOCIATION  OF  ECONOMIC  ENTOMOLOGISTS. 


AUGUST  17,  MORNING  SESSION. 

The  third  annual  meeting  was  held  in  the  Columbian  University 
building-,  Washington,  D.  C.  The  meeting  was  called  to  order  at  9:45 
a.  m.,  President  Fletcher  in  the  chair.  Thirty-eight  persons  were  pres- 
ent, among  whom  were  the  following  members: 

W.  B.  Alwood,  A'^irgiuia;  W.  H.  Ashmead,  District  of  Columbia  ;  G. 
F.  Atkinson,  Alabama  ;  M,  H.Beckwith,  Delaware  j  Lawrence  Bruuer, 
Nebraska;  A.  J.  Cook,  Michigan;  E.  W.  Doran,  Maryland;  James 
Fletcher,  Canada ;  L.  O.  Howard,  District  of  Columbia :  D.  S.  Kellicott, 
Ohio;  J.  A.  Lintner,  New  York;  C.  L.  Marlatt,  District  of  Columbia; 
Herbert  Osborn,  Iowa  ;  Theodore  Pergande,  District  of  Columbia ;  G. 
H.  Perkins,  Vermont;  E.  A.  Popenoe,  Kansas;  C.  V.  Eiley,  District 
of  Columbia  ;  J.  B.  Smith,  New  Jersey  ;  E.  B.  Southwick,  New  York ; 
J.  M.  Stedmau,  North  Carolina;  F.  M.  Webster,  (J bio;  H.  E.  Weed, 
Mississippi ;  F.  H.  Chittenden,  District  of  Columbia ;  A.  B.  Cordley, 
District  of  Columbia  :  G.  H.  Hudson,  New  York;  B.P.Mann,  District 
of  Columbia  ;  M.  E.  Murtfeldt,  Missouri. 

The  President  then  delivered  his  annual  address  : 


PRESIDENT'S  INAUGURAL  ADDRESS. 

By  James  Fletcher,  Dominion  Entomolofjist,  of  Canada. 

Gentlemen:  It  is  not  my  intention  to  delay  you  upon  this  occasion 
either  with  a  lengthened  or  an  elaborate  address,  but  I  shall  endeavor 
for  a  short  time  to  direct  your  attention  to  some  subjects  for  discussion 
which  I  trust  may  be  found  of  interest  and  benefit  to  all  present.  These 
subjects  are  all  of  a  nature  which  it  seems  to  me  may  more  appro- 
priately be  brought  before  this  association  than  before  any  of  the  other 
entomological  organizations. 

I  am  of  the  opinion  that  our  meetings,  to  be  of  the  greatest  use  to 
economic  entomologists,  should  be  largely  of  an  informal  nature ;  in 
fact,  they  should  be  meetings  where  workers  can  meet  students  in  the 
same  line  of  research  and  exchange  experiences.  We  must  all,  to  a 
large  measure,  go  over  the  same  ground  and  learn  for  ourselves  the 
general  principles  of  the  structure  and  habits  of  insects  which  affect  so 
closely  the  choice  and  application  of  the  proper  remedies  to  invert  or 
4 


mitigate  their  attacks  upon  crops.  This  training-,  however,  is  essen- 
tially uecessary  in  the  same  way  that  learning  the  alphabet  is  necessary 
for  one  who  wishes  to  read  or  speak  accurately  ;  bat  it  is  beyond  this 
pointthat  tlie advantages  of  onr  association  may  be  recognized.  Th^re  is 
not,  perhaps,  any  single  line  of  practical  science,  certainly  not  one  ap- 
proaching it  in  the  importance  of  the  results  attained,  in  which  students 
have  to  work  so  much  alone  and  cut  off  from  companions  of  congenial 
tastes.  Marvel  at  it  as  we  may,  we,  who  know  the  exquisite  beauty 
and  sustaining  charms  of  the  insect  world,  cannotbut  acknowledge  that 
entomology  is  not  a  popular  study,  and  although  in  this  respect  there 
is  a  gradual  change  taking  place  for  the  better,  still  all  the  same  it  is 
with  feelings  akin  to  amusement  and  patronage  that  the  ordinary 
farmer  of  the  country  allows  himself  to  listen  to  arguments  that  there 
is  after  all  some  use  in  studying  the  habits  of  insects. 

Probably  most  of  us  present  have  occasionally  had  the  opportunity 
of  addressing  farmers'  institute  meetings,  and  know  well  that  al- 
though, after  the  meeting  is  over,  there  are  invariably  more  inquiries 
about  common  insect  crop  pests  than  any  other  subject  which  may  have 
been  discussed,  and  when  the  meeting  breaks  up  it  is  always  the  ento- 
mologist who  is  detained  to  answer  the  questions  of  those  who  did  not 
like  to  stand  up  and  speak  before  the  others ;  yet  for  all  this,  prob- 
ably most  of  you  will  recognize  the  extreme  similarity  which  exists 
between  the  expectant  smile  which  meets  you  from  every  part  of  the 
audience  when  you  are  introduced  to  speak  on  insects  in  a  new  locality 
and  that  which  greets  the  aunouucement  of  the  high-class  comic  songs 
which  are  usually  dispensed  on  those  occasions.  You  also  know  the 
necessity,  and  hav^  probably  been  often  asked  by  the  chairman  at 
these  meetings  in  so  many  words,  to  begin  with  some  joke  "to  catch 
the  attention  of  the  audience."  An  appeal  must  then  be  made  to  their 
pockets,  and  you  must  remind  them  of  the  crops  destroyed  and  dollars 
lost  by  depredations  of  pests  which  levy  tribute  every  year,  as  the 
turnip  flea-beetle,  cutworms,  potato-beetles,  etc. 

You  explain  the  simplicity  of  many  remedies  and  the  great  saving 
that  will  follow  their  application.  They  had  not  thought  of  these 
things;  gradually  the  smiles  die  out  and  the  other  extreme  of  serious- 
ness is  reached.  They  awaken  now;  with  bodies  leaning  forward  and 
heads  raised  they  drink  in  every  wordj  their  eyes  brighten  and  their 
mouths  gradually  open  with  wonder  at  the  losses  they  have  suffered 
and  might  have  prevented  had  they  but  known  of  these  simple  things 
before.  It  touches  them  to  the  quick  to  be  told  that  10  cents'  worth  of 
Paris  green  would  have  saved  their  crop  of  gooseberries  or  currants ; 
have  done  away  with  the  necessity  of  sowing  their  turnips  two  or  three 
times  at  a  hundred  times  the  cost;  that  10  cents  expended  in  spraying 
an  apple  or  plum  tree  would  have  given  them  a  return  of  three  or  four 
dollars'  worth  of  good  fruit ;  that  by  simply  wrapping  a  piece  of  news- 
paper around  their  young  cabbages  or  tomatoes  at  the  time  of  setting 


them  out  they  might  have  saved  a  loss  of  i)erhaps  75  per  cent  of  their 
crop  from  the  ravages  of  cutworms.  lu  short,  that  by  foHowiug  the 
advice  of  entomologists,  those  who  study  the  habits  of  what  they  had 
always  called  indiscriminately  "  bugs,"  they  might  have  saved  much 
that  had  disappeared  from  under  their  very  eyes. 

But  1  need  not  now  pursue  this  thought  further.  Encouraged  by 
the  apparent  interest  taken  in  the  subject  by  the  audience,  one  is  some- 
times temi)ted  to  speak  too  long;  but  we  must  be  discreet.  Farmers,  as 
a  rule,  prefer  a  few  new  thoughts  at  a  time  aiul  to  have  these  plainly 
put.  Having  finished,  we  perhaps  sit  down  amidst  applause  and 
requests  to  go  on,  and  perhaps  hear  such  complimentary  remarks 
exchanged  as  "I  tell  you  what  it  is,  there  is  something  in  what  he 
says,"  or,  in  a  tone  of  surprise,  '•  that  bug  man  was  pretty  good."  No. 
Farmers  and  ordinary  individuals  throughout  the  country  who  are  de- 
pendent upon  them  for  food  do  not  know,  nor  as  a  class  appreciate, 
what  they  do  now,  might,  and  will  in  the  future,  owe  to  the  labors  of 
the  entomologist.  Tlie  consequence  is  that  those  who  do  take  up  the 
study  are  few  and  isolated  from  each  other.  Moreover,  I  maintain 
that  there  is  no  l>ranch  of  natural  science  or  practical  agriculture  to 
which  it  is  second  in  importance.  The  amounts  lost  and  the  value  of 
produce  which  might  be  saved  every  year  in  our  staple  crops  alone, 
by  following  the  advice  of  a  competent  entomologist,  are  so  enormous 
and  of  late  years  have  been  so  often  proved,  that  before  long  the  value 
of  these  studies  must  certainly  be  recognized.  The  chief  hindrance  is 
the  widespread  and  incomprehensible  ignorance  on  the  part  of  both 
growers  and  consumers  of  agricultural  produce  of  the  present  genera- 
tion. This  ignorance  is  rapidly  being  dissipated  b;^  means  of  the  vari- 
ous agricultural  colleges  and  experiment  stations  all  over  the  world, 
where  the  rising  generation  is  being  trained. 

It  will  soon  be  seen  that  the  scientific  or  accurate  study  of  the  habits 
of  insects,  by  which  we  are  enabled  to  prevent  the  injury  or  loss  of  ex- 
isting crops,  of  which  we  have  already  learned  the  use  or  necessity,  con- 
fers far  greater  benefits  on  the  community  at  large  than  the  discovery 
or  introduction  of  new  products  of  which  we  have  not  as  yet  felt  the 
need.  But  there  is  no  natural  study  which  presents  so  many  different 
aspects,  or  which  provides  so  many  subjects  concerning  which  its 
students,  although  they  must  know  something,  find  it  quite  impossible 
to  inform  themselves  thoroughly,  which,  in  short,  demands  that  its 
different  branches  must  be  taken  up  by  several  specialists  bound  to- 
gether by  some  bond,  so  that  the  knowledge  gradually  accumulated  by 
one  may,  at  need,  be  available  for  all.  Such  a  bond  I  believe  we  have 
in  the  Association  of  Economic  Entomologists,  where  members  have  an 
opportunity  of  meeting  once  a  year  a  large  number  of  colleagues  work- 
ing in  the  same  field,  but  upon  different  lines,  with  whom  they  can  com- 
pare experiences  and  particularly  can  discuss  any  difficulties  which 
may  have  arisen  in  the  prosecution  of  their  work  during  the  year. 


It  is  for  tliis  special  reason  that  I  set  so  much  value  upon  an  informal 
style  of  meeting,  where  the  association  can,  as  it  were,  go  into  commit- 
tee and  a  member  can  not  only  bring  specimens  for  exhibition  or  iden- 
tification, but  can  ask  ^s  many  short  questions  as  he  likes  and  receive 
answers  at  once,  together  with  opinions  and  comments,  if  necessary, 
from  all  present.  Methods  of  applying  and  the  most  advantageous 
materials  and  proportions  to  be  used  in  the  manufacture  of  insecticides, 
the  discussion  of  new  discoveries  either  of  materials  or  apparatus  which 
may  have  come  prominently  before  the  public  during  the  year,  the 
most  convenieut  modes  of  collecting,  mounting,  and  preserving  mate- 
rial for  study — all  these  seem  to  me  to  be  subjects  particularly  appro- 
priate for  discussion  before  our  association,  concerning  which,  too, 
information  is  so  badly  needed  now  that  the  very  progress  of  the  science 
is  seriously  impeded  by  the  want  of  it  and  which  I  think  can  not  so 
well  be  brought  up  before  any  other  existing  body.  Now  these  matters, 
although  small  in  themselves,  when  neglected  become  of  great  impor- 
tance, from  the  negative  results  which  come  out  of  them.  I  therefore 
took  the  liberty  of  addressing  a  circular  to  each  member  of  the  associa- 
tion as  well  as  to  all  economic  entomologists  of  whom  I  could  fiud  the 
postal  addresses,  requesting  them  to  come  to  this  meeting  prepared  to 
derive  the  greatest  possible  advantage  frotn  intercourse  with  the  emi- 
nent entomologists  resident  at  Washington  and  those  others  who  would 
surely  be  gathered  together  here  ;  also  at  the  same  time  to  try  to  make 
the  meeting  enjoyable  to  others  by  favoring  us  with  short  notes  of  their 
operations  during  the  year. 

I  am  pleased  to  announce  that  one  of  our  foreign  members,  Miss 
Ormerod,  has  sent  us  an  interesting  account  of  her  work  during  the  past 
year  which  will  be  read  during  the  meeting. 

Thanks  to  the  kindness  of  Professor  Riley  and  the  trouble  taken 
by  our  secretary,  Mr.  Howard,  arrangements  have  been  made  that 
the  visiting  entomologists  may  take  the  greatest  advantage  of  the  op- 
portunities afforded  by  the  meeting  being  held  at  Washington,  and  I 
would  suggest  that  all  should  improve  this  opportunity  by  examining 
and  above  all  by  taking  copious  notes  of  the  various  entomological  ma- 
chines, so  many  of  which  have  originated  in  the  Division  of  Entomol- 
ogy, under  Professor  Riley.  To-morrow  a  certain  time  will  be  devoted 
to  the  discussion  ot  insecticides  and  the  mach'inery  for  their  application. 
I  am  convinced,  after  many  failures,  that  success  in  treating  insects 
just  as  much  depends  upon  having  the  proper  apparatus  as  upon  the 
insecticide  used,  and  I  draw  your  attention  now  to  this  subject  because 
of  the  exceptional  advantages  offered  here,  not  only  from  having  the 
machines  to  examine,  but  also  the  able  members  of  the  staff  to  explain 
their  uses;  for  my  own  part  I  have  found  it  quite  impossible  to  judge 
of  and  compare  the  merits  of  these,  in  many  cases,  expensive  machines, 
by  simply  reading  the  available  descriptions,  and  I  think  we  should 
make  the  most  of  this  opportunity.     My  only  regret  is  that  every  eco- 


noniic  entomoloj^ist  in  tbe  country  is  not  present.  You  will  see  by  the 
printed  i)roorani  which  has  been  submitted  to  you  that  there  are  i)a- 
})ers  upon  many  imjiortant  subjects,  and  arranj^ements  have  been  made 
by  which  our  meetings  shall  not  clash  with  those  of  either  of  the  other 
bodies  before  which  entomological  papers  are  to  be  read,  so  that  there 
is  nothing  to  prevent  members  wishing  to  do  so  from  being  present  at 
the  reading  of  all  these  papers  during  this  week.  By  a  mutual  arrange- 
ment with  the  president  of  the  Entomological  Club  of  the  A.  A.  A.  S. 
authors  have  been  requested  to  submit  papers  of  economic  interest  to 
this  association  whilst  those  of  scientific  or  systematic  nature  will  come 
before  the  club  or  the  section  of  biology. 

I  trust,  gentlemen,  I  may  not  be  considered  presumptuous  if  I  make 
use  of  the  opportunity,  which  you  forced  upon  me  when  you  elected 
me  to  this  honorable  position  at  the  last  annual  meeting,  to  lay  before 
you  some  ideas  which  have  occurred  to  me  by  which  we  can  make  our 
work  more  useful  and  also  secure  better  facilities  for  making  it  popular 
throughout  the  country.  Why  is  it  that  the  botanist,  the  chemist,  and 
the  geologist  do  not  elicit  the  amusement  only,  from  the  ignorant,  wliich 
is  called  forth  by  the  entomologist  in-  prosecuting  his  investigations  ? 
While  not  for  one  moment  wishing  to  belittle  their  work  I  maintain 
stoutly  that  not  one  of  these  or  all  combined  can  compare  with  ento- 
mology in  its  possibilities  when  tested  by  the  rule  of  Gui  hono  f  The 
silent  respect  accorded  these  sciences  is  no  doubt  largely  due  to  sup- 
posed, not  to  call  them  fictitious,  virtues. 

The  botanist  has  from  ancient  times  been  inseparably  associated  with 
medicine  and  the  discovery  of  a  panacea  for  all  the  ills  to  which  mortal 
man  is  heir.  Even  in  the  wilderness,  with  a  handful  of  herbs  he  is  ex- 
empt from  molestation  by  either  Indian  or  white  man  run  wild.  The 
chemist  again  deals  with  things  unintelligible  to  the  masses,  illustrated 
with  loud  noises  and  nasty  smells,  and  there  has  come  down  with  him 
from  the  middle 'ages  a  sort  of  twin-brotherhood  with  the  alchemist  and 
the  practicers  of  other  dark  arts — the  possibility  of  his  discovering  in 
his  laboratory  an  easy  means  of  creating,  without  hard  work,  gold,  that 
which  is  by  most  men  most  coveted  and  for  which  many  will  commit 
crime  or  be  induced  to  acts  mean  and  contemptible.  Too  true  even  to- 
day are  Virgil's  words:  "  Qtiid  non  mortaUa  pecfora  coges,  Auri  sacra 
fames!''''  What  will  you*  not  compel  mortal  breasts  to  do,  cursed 
lust  for  gold!  The  geologist,  with  his  pick,  or  his  humble  but  sordid, 
vulture-like  follower,  the  "  prospector,"  means  to  the  uneducated  eye  a 
public  benefactor,  who  may  find  that  purest  but  most  degrading  metal, 
the  search  for  which  is  the  mainspring  and  motor  of  so  many  lives. 
Who  that  has  traveled  in  the  far  West  has  not  seen  the  magic  effect 
in  removing  difficulties  of  the  words  "I  am  working  for  the  Geological 
Survey?"  And  yet — I  say  it  not  as  a  wail — there  is  no  such  respect  for 
the  "bug  sharp"  or  "grasshopper  tenderfoot,"  who  has  saved  them 
there,  in  that  very  country,  the  very  means  of  subsistence,  and  he  is 


only  treated  to  shakes  of  the  head  and  sinister  looks,  as  though  he 
were  some  dangerous  character,  when  in  answer  to  their  questions 
"What  are  they  for?"  "What  do  you  do  with  them?"  he  can  not 
assure  his  interrogators  that  he  either  eats  or,  that  which  last  of  all 
he  would  do,  sells  his  specimens. 

But  I  have  said  that  the  change  for  the  better  in  this  respect  has 
even  now  set  in.  Already  the  most  highly  civilized  nations  of  the  world 
nobly  headed  by  the  Government  of  the  most  practical  and  energetic 
people  on  the  face  of  the  globe,  the  iuhabitants  of  the  United  States  of 
America,  have  seen  the  advantage  of  appointing  specialists  who  can 
devise  means  for  the  prevention  of  the  enormous  losses  of  revenue  due 
to  the  attacks  of  injurious  insects.  Germany,  England  and  her  col- 
onies, notably  Canada  and  particularly  the  province  of  Ontario,  France, 
Italy,  and  other  nations,  all  have  followed  the  lead,  aud  our  favorite 
scieuce  has  now  changed  from  a  study  and  amusement  of  the  few  to 
one  of  the  most  important  branches  of  practical  agriculture,  the  ele- 
ments of  which  must  be  known  by  all  engaged  in  tilling  the  soil  or  they 
will  surely  suffer.  Already  it  finds  a  place  upon  the  curricula  of  many 
of  our  schools  and  colleges  and  before  long  will  force  itself  upon  the 
notice  of  others.  There  has  been  a  rapid  development  in  this  line,  not 
only  in  this  country,  but  everywhere,  during  the  last  two  or  three  years, 
and  many  new  men  have  come  to  the  front.  My  presumption  does  not 
carry  me  so  far  as  to  criticise  these  or  other  workers;  but  perhaps  I 
may  be  permitted  to  refer  to  some  of  the  dangers  which  beset  a  newly 
appointed  entomologist,  and  particularly  a  young  one.  In  such  a  task 
one  must  necessarily  (for  safety's  sake)  refer  to  what  has  occurred  to 
himself  in  his  own  experience.  The  first  consideration  must  of  course 
always  be  to  succeed  in  the  work  which  you  have  undertaken,  and 
I  can  not  help  thinking  that  some  err  considerably  when  they  think 
that  they  will  be  expected  to  know  everything  and  mijst  answer  every 
question  off'hand.  On  this  point  I  am  speaking  particularly  of  our  re- 
lations with  farmers,  who  are  as  a  rule  very  practical  men,  made  so  by 
the  exigencies  of  their  lives,  but  who  are  frequeutly  those  who  have  not 
had  the  advantages  of  a  liberal  education,  aud  consequently  have  not 
the  consideration  and  moderation  which  that  alone  gives.  Moreover, 
as  there  is  no  policy  so  poor,  because  it  is  invariably  seen  through,  as 
that  which  prompts  an  entomologist,  when  seeking  information  from  one 
whom  he  knows  is  better  posted  than  himself,  to  try  and  hide  his  lack 
of  knowledge  by  making  excuses  why  he  does  not  recognize  that  exact 
specimen,  or  by  asking  indefinite  questions  in  the  hope  of  getting  what 
he  requires,  without  in  so  many  words  acknowledging  his  ignorance,  so 
in  the  same  way  does  he  expose  himself  to  the  contempt  and  want  of 
confidence  from  those  in  whom  he  most  desires  to  inspire  respect,  by 
trying  to  put  them  off  with  an  indefinite  answer.  It  has  been  ray  ex- 
i:>erience  that  a  modest  and  honest  acknowledgment  of  ignorance  is  no 
disgrace  aud  brings  no  degradation  with  it,  whilst  an  assumption  of 


10 

knowledge  which  we  do  not  possess  is  a  constant  menace,  which,  if  once 
detected,  is  never  forgotten.  It  is  the  old  tale,  "  honesty  is  the  best 
l^olicy;"  but  this  must  not  end  the  matter;  we  must  be  honest  with 
ourselves,  and  having  once  detected  our  lack  of  knowledge  upon  any 
subject  which  comes  under  our  notice,  we  must  use  every  means  in  our 
power  of  sui)plying  the  deficiency,  and  if  we  make  a  systematic  study 
of  every  investigation  which  we  undertake,  taking  all  the  time  careful 
records  of  what  we  see,  even  with  regard  to  the  commonest  insects,  we 
shall  frequently  have  the  satisfaction  of  finding  that  not  only  have  we 
observed  all  that  others  have,  but  many  other  things  besides  which  will 
raise  our  simple  investigation  from  a  mere  study  into  a  scientific  record. 
No  man  can  possibly  know  everything  even  about  his  favorite  study, 
and  the  sooner  he  knows  it  the  better  for  his  work. 

A  subject  frequently  referred  to,  but  which  can  not  too  often  be 
repeated,  is  the  necessity,  or  even,  if  we  put  it  in  another  way,  policy, 
of  making  the  fullest  acknowledgment  of  all  assistance  received  from 
others,  whether  it  be  from  their  writings  or  otherwise.  I  know  of  noth- 
ing which  so  belittles  a  man's  vv'ork  as  to  find  that  it  is  derived  without 
acknowledgment  from  some  one  else.  It  is  not  at  all  infrequent,  I  am 
sorry  to  say,  to  find  whole  sentences  and  clauses  inserted  in  published 
writings  without  even  quotation  marks.  An  evidence  of  this  is  found 
in  the  innumerable  mistakes  which  are  perpetuated  and  handed  down 
from  author  to  author  before  they  are  detected  as  errors.  Again,  too 
great  stress  can  not,  I  think,  be  laid  upon  the  propriety  of  invariably 
acknowledging  the  source  of  all  illustrations  used.  These  are  of  the 
greatest  assistance,  and  yet  they  are  frequently  used  without  a  word  of 
acknowledgment. 

Now,  all  of  this  is  essentially  unwise  from  the  base  standpoint  of 
policy  alone  •,  for  although  nothing  may  be  said  about  the  matter,  be 
sure  that  every  instance  is  noticed  and  stands  forth  as  a  black  blot  on 
the  face  of  good  work. 

A  defect  which  is  occasionally  discernible  in  some  writings  upon 
economic  entomology  is  the  want  of  a  thorough  grounding  in  the  first 
elements  of  the  science.  This  is  easily  detected  ;  there  is  an  uncertainty 
and  indefiniteuess  about  the  work.  It  is  like  that  of  an  artist  who  be- 
gins to  paint  pictures  before  he  has  learned  to  draw  well.  A  far  greater 
blemish,  however,  which  has,  I  think,  seriously  impeded  progress  and 
effective  work,  is  the  fiict  that  entomologists  as  a  rule  do  not  know 
enough  about  the  collateral  subjects  which  affect  their  studies.  Their 
efforts  are  for  the  most  part  directed  towards  the  protection  of  farm 
crops,  and  yet  how  few  make  a  study  or  have  much  knowledge  even  of 
the  elements  of  farming  and  horticulture,  the  growth  and  management 
of  the  various  kinds  of  crops,  the  effects  of  different  fertilizers,  early 
and  late  planting,  the  rotation  of  crops,  and  the  pruning  and  cultivation 
of  trees  and  shrubs. 

All  of  these  are  of  paramount  importance.    The  knowledge  is  neces- 
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sary,an(l  therefore  must  be  acquired.  A  certain  knowledge  of  botany 
is  most  important  and  will  be  constantly  giving  advantages  to  the  one 
who  possesses  it  over  those  who  do  not. 

With  regard  to  the  presentation  of  the  results  of  our  labors  for  the 
use  of  others,  one  thing  which  should  be  avoided  as  much  as  possible  is 
the  recommendation  of  remedies  which  we  have  not  actually  tested  our- 
selves. There  are  so  many  useless  and  untrustworthy  remedies  now  pub- 
lished, particularly  through  newspapers,  that  great  caution  is  necessary. 
Different  conditions  sometimes  require  differing  remedies,  according  to 
circumstances ;  but  I  think  that  the  best  and  fewest  possible  remedies 
should  be  given  for  any  insect  treated  of,  so  as  to  simplify  the  applica- 
tion as  much  as  can  be  done.  There  is  no  doubt  that  the  most  valuable 
remedies  are  those  which  are  simplest.  As  the  late  Mr.  Frazer  Craw- 
ford, of  South  Australia,  has  well  said,  a  remedy  must  be  (1)  effective, 
so  as  to  attain  the  object  aimed  at ;  (2)  inexpensive,  so  as  to  be  practi- 
cal— worth  the  trouble  and  expense  of  application  ;  (3)  simple,  so  as  to 
avoid  as  far  as  possible  all  chance  of  mistakes  in  applying  it. 

At  the  last  meeting  of  the  association,  in  Champaign,  111.,  I  had  the 
honor  of  a  conversation  with  Assistant  Secretary,  the  Hon.  Edwin  Wil- 
lits,  and  he  mentioned  that  he  was  frequently  asked  for  information  as 
to  the  advisability  of  large  expenditures  for  entomological  purposes, 
and  that  although  en  tomologists  frequently  spoke  of  the  large  losses 
from  insects,  we  did  not  provide  politicians — and  particularly  himself — 
with  data  by  which  they  could  explain  and  justify  these  expenditures, 
which  those  wlio  understood  them  knew  to  be  of  such  enormous  impor- 
tance, and  when  we  wished  to  point  out  the  great  injuries  done  by  in- 
sects we  had  to  go  back  continuously  to  old  published  records  which 
we  had  all  been  quoting  for  upwards  of  10  or  iJO  years.  Xow  we  find 
upon  investigation  that  accurate  estimates  of  damage  done  by  insects 
are  exceedingly  difficult  to  arrive  at,  and  the  figures  are  so  large  that 
we  are  rather  afraid  to  quote  them  ourselves  lest  we  should  prevent 
rather  than  encourage  investigation,  and  it  has  been  the  custom  of 
entomologists  to  minimize  the  estimates  for  fear  they  shoukl  not  be 
believed.  Now  the  necessity  has  arisen,  I  think,  and  I  lay  it  before  the 
association  for  action,  in  the  direction  of  gathering  together  some  relia- 
ble recent  statistics  in  a  short  form  which  may  be  printed  for  distribu- 
tion, and  which  will  cover  the  more  important  injuries  to  date,  and  the 
part  the  work  of  the  entomologist  has  played  in  reducing  injury  or 
preventing  loss,  so  that  we  may  overcome  this  difficulty  and  provide 
legislators  and  ourselves  with  data  with  which  to  meet  this  argument. 
After  a  careful  examination  and  great  effort  to  obtain  data  I  have  found 
that  there  are  certain  of  these  large  estimates  which  appear  to  be  relia- 
ble. I  think  better  results  will  follow  the  publication  of  a  few  quite 
reliable  statistics,  which  may  be  taken  as  typical  instances,  than  by 
accumulating  a  large  number  of  items  which  would  increase  the  chance 
of  error  and  might  not  be  read  so  carefully.     By  way  of  example  I 
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will  refer  to  the  cbincli  bug.  I  have  examined  carefully  the  estimates 
which  have  been  published  conceruing  that  particular  insect,  and  the 
following  are  probably  quite  reliable  and  appear  to  have  been  made 
with  due  regard  to  all  collateral  considerations,  as  the  increased  value 
of  the  saved  crop,  the  cost  of  remedial  measures,  and  similar  subjects. 

In  18(M  Dr.  Shimer's  estimate,  which  I  find  was  drawn  up  with  very 
great  care,  put  the  loss  in  the  one  State  of  Illinois  to  the  corn  and  grain 
crops  at  $73,000,000.  In  Dr.  Eiley's  "Reports  on  the  Injurious  Insects 
of  Missouri,  we  tind  in  1874  there  was  a  reliable  estimate  of  the  loss  to 
that  State  by  the  same  insect  of  $19,000,000.  In  1887  Professor 
Osborn's  estimate,  founded  upon  the  reports  of  the  correspondents  of 
the  State  Agricultural  Society  of  Iowa,  put  the  loss  in  that  State  on 
corn  and  grain  at  $25,000,000 ;  and  lastly,  Mr.  Howard's  estimate,  as 
given  in  the  entomologist's  report  for  1887,  for  the  nine  States  infested 
by  the  chinch  bug  in  that  year,  was  $00,000,000. 

Now,  gentlemen,  I  think  that  these  statistics  of  the  injuries  to  crops 
by  one  insect  alone  are  probably  as  reliable  as  any  we  can  get,  and 
they  give  a  good  argument  which  we  may  use  as  showing  the  depreda- 
tions of  insects ;  but  it  is  not  sufficient  that  we  can  convince  lieople 
that  great  injury  is  goiiig  on  ;  we  must  show  that  we  are  doing  some- 
thing to  mitigate  this  injury.  In  Professor  Comstock's  Report  for  1879 
the  estimate  of  the  possible  loss  in  years  of  general  prevalence  of  the 
cotton  Aletia  is  placed  at  $30,000,000  through  the  cotton  States.  The 
injuries  by  grasshoppers  in  the  different  States  of  the  Union  and  also 
occasionally  through  the  British  North  American  provinces  have  been 
so  enormous  that  figures  hardly  give  an  idea  of  the  injury  they  do,  but 
they  are  known  by  all  to  be  enormous. 

As  an  instance,  however,  of  what  may  be  done  to  mitigate  their  at- 
tacks I  would  merely  mention  those  for  this  year,  which  seem  to  have 
been  very  considerable.  .  In  the  States  of  North  Dakota  and  Minnesota 
it  is  probable  that  at  least  $400,000  have  been  saved  on  account  of  work 
done  by  direct  advice  of  entomologists — work  they  have  in  some  in- 
stances forced  upon  the  farmers.  Two  hundred  thousand  dollars  is  a 
probable  estimate  of  the  amount  saved  by  plowing  the  land  last  autumn. 
Another  equal  amount  has  been  saved  by  the  use  of  "  hopperdozers." 
Professor  Bruner  tells  me  that  a  sufficient  number  of  grasshoppers  have 
been  actually  taken  this  year,  which  if  left  alone  and  allowed  to  lay 
their  eggs  might  next  year  have  devastated  the  whole  crops  of  those 
two  States  and  the  adjoining  parts  of  Manitoba.  Th^se  successful  opera- 
tions have  been  carried  on  by  the  State  entomologist  of  Minnesota,  Pro- 
fessor Lugger,  and  by  Professor  Waldron,  of  North  Dakota,  ably  aided 
by  the  advice  and  assistance  of  the  agent  of  the  Department  of  Agri- 
culture, Professor  Bruner,  under  Professor  Riley's  instructions;  and  I 
think  it  is  no  exaggeration  to  say  that  at  least  $400,000  have  been  ac- 
tually saved  in  hard  cash  on  this  year's  crop,  not  to  speak  of  the  enor- 
mous loss  which  would  most  probably  have  followed  next  year  had  they 
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crease. 

The  amount  of  damage  done  to  crops  every  year  is  so  vast  that  the 
figures  excite  incredulity  from  those  who  do  not  study  crop  statistics. 
The  agricultural  products  of  the  United  States  are  estimated  at  about 
$3,800,000,000.  Of  this  it  is  thought  that  about  one-tenth  is  lost  by  the 
ravages  of  insects.  This  is  in  many  cases  unnecessary.  In  short  a  sum 
of  $380,000,000  is  given  up  without  a  murmur  and  almost  without  a 
struggle  by  the  people  of  the  United  States. 

Crops  of  all  kinds  are  injured,  and  simple  remedies  are  known  for 
many  of  the  attacks  and  are  more  or  less  adopted.  Some  have  already 
come  into  general  use.  Paris  green  is  now  applied  to  potato  fields  al- 
most as  much  as  a  matter  of  course,  as  manure  is  to  fertilize  the  soil. 
As  an  instance  of  how  a  saving  may  be  made  even  in  well-established 
methods,  I  give  the  following :  Through  the  work  of  Mr,  W.  B.  Alwood, 
of  the  Virginia  experiment  station,  improved  machinery  and  the  water 
mixtures  of  poisons  have  come  into  general  use  amongst  the  farmers 
and  potato-growers  in  the  Norfolk  region,  and  some  of  the  largest 
growers  now  claim  that  they  at  present  do  for  from  $J:0  to  $60  what  used 
to  costthem  from  $500  to  $600.  To-day  in  California  and  Florida  orange 
trees  are  universally  treated  with  kerosene  and  resin  emulsions  or  pois- 
onous gas  for  scale  insects. 

In  the  treatment  of  cabbage  caterpillars,  pyrethrum  diluted  with  four 
times  its  weight  of  common  flour,  and  then  kept  tightly  closed  for  24 
hours,  leaves  nothing  to  be  desired,  and  thousands  of  dollars  are  yearly 
saved  to  small  growers  who  most  need  the  assistance. 

Many  excellent  remedies  have  been  devised  by  a  mere  modification 
ofexisting  agricultural  methods.  Instances  of  these  are  found  in  the 
early  and  late  sowing  or  harvesting  of  some  crops,  as  sowing  turnips 
between  the  broods  of  the  turnip  flea-beetle,  the  late  planting  of  cab- 
bage for  the  root  maggot,  the  late  sowing  of  wheat  for  the  Hessian  fly, 
etc.  In  the  1879  report  of  the  U.  S.  Department  of  Agriculture  was  first 
detailed  the  only  successful  method  of  treating  the  clover-seed  midge  by 
cutting  or  feeding  off  the  first  crop  before  the  young  larvne  are  sufli- 
ciently  matured  to  leave  the  heads  and  go  into  the  ground  to  pupate. 
This  was  simply  a  change  of  one  week,  by  which  not  only  is  the  insect 
destroyed,  but  the  clover  is  saved  in  better  condition  than  under  the 
old  method. 

During  the  present  summer  Professor  Osborn  has  discovered  that  a 
serious  pest  of  the  clover  plant,  Grapholitha  interstinctana,  a  small  moth, 
may  be  destroyed  in  all  its  stages  by  simply  stacking  the  hay  soon  after 
it  is  cut. 

In  the  Southern  States  Mr.  Howard  Evarts  Weed  writes  to  me  with 
regard  to  the  cotton  worm :  "  The  loss  would  indeed  be  great  were  it 
not  for  the  fact  that  the  planters  keep  it  in  check  by  the  i)romi)t  appli- 
cation of  Paris  green  in  a  dry  form.    The  only  method  now  used  is  to 
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apply  it  by  means  of  two  sacks  attached  to  a  pole  aud  borne  through 
the  plantations  by  a  negro  mounted  ou  a  mule  who  rides  down  the  rows 
of  plants.  This  gives  perfect  satisfaction,  and  the  farmers  of  the  State 
tell  me  that  they  want  no  better  remedy  for  this  insect," 

Mr.  F.  W.  Mally  writes  on  the  same  subject:  "The  benefit  which 
the  public  generally  derives  from  the  researches  of  economic  entomolo- 
gists is  well  illustrated  by  the  result  of  the  cotton-worm  investigation 
published  in  the  Fourth  Report  of  the  U.  S.  Entomological  Commission. 
In  that  report  estimates  of  damage,  etc.,  are  given,  aud  I  will  only  allude 
to  the  beneht  which  the  planters  have  derived  from  the  report.  For- 
merly, planters  waited  until  the  August  brood  of  the  Aletia  issued  and 
depredated  on  their  cotton.  This  brood  may  be  called  the  migratory 
one,  since  it  spreads  over  vast  areas  of  cotton  fields.  At  that  time,  too, 
the  planters  used  Paris  green  just  as  they  purchased  it  from  the  dealers. 
They  have  now  been  educated  to  know  that  the  Aletia  propagates  in 
certain  quite  well  defined  centers  earlier  in  the  season,  aud  that  if  taken 
in  July  (or  about  five  weeks  earlier  than  they  had  been  accumstomed  to), 
they  can  prevent  their  spreading  to  larger  areas,  Now,  too,  they  dilute 
the  Paris  green  with  flour  and  finely-sifted  wood  ashes,  greatly  reduc- 
ing the  cost  of  the  poisou  per  acre.  At  the  same  time  the  acreage  or 
area  to  which  poisou  is  now  applied  has  been  reduced  tenfold,  at  least. 
For  example,  here  in  the  Red  River  Valley,  for  30  miles  up  and  50  miles 
down  the  river  in  July  there  were  only  two  plantations  (together  about 
2,000  acres)  upon  which  Aletia  was  found.  In  August  this  brood  would 
have  spread  over  almost  the  entire  section  mentioned.  Paris  green 
was  applied  to  this  limited  infested  area,  and  the  larger  areas  saved 
from  injury.  The  saving  is  hardly  to  be  estimated.  The  above  ap- 
pears to  me  to  be  one  of  the  greatest  triumphs  of  economic  entomology, 
and,  I  may  truthfully  say,  also  of  my  most  estimable  chief.  Dr.  C.  V. 
Riley." 

With  regard  to  another  injurious  insect,  the  following  facts  well  illus- 
trate what  may  be  done  by  following  the  advice  of  an  experienced  en- 
tomologist. 

During  the  year  1885  the  Hon.  Moses  Fowler,  a  wealthy  banker  and 
landowner  of  Lafayette,  Ind.,  applied  to  Prof.  F.  M.  Webster,  an 
agent  of  the  U.  S.  Department  of  Agriculture,  then  located  at  that 
j)lace,  for  relief  from  very  serious  depredations  by  an  unknown  enemy 
to  his  corn,  which  was  damaging  some  of  his  fields  from  5  to  75  per  cent, 
he  having  this  year  10,000  acres  of  land  devoted  to  this  crop.  Upon 
examination  the  depredator  jiroved  to  be  the  well-known  corn-root 
worm,  the  larva  of  Diahrotica  longicornis.  Mr.  Fowler  estimated  the 
loss  in  his  fields  by  reason  of  this  insect  at  $10,000,  with  a  probability 
of  still  greater  injury  the  following  year.  On  the  advice  of  Mr.  Web- 
ster, the  next  season  he  sowed  5,000  acres  of  the  worst  infested  lands 
to  oats,  aud  the  following  year  the  other  5,000  acres  was  treated  in  the 
same  manner,  the  first  5,000  acres  being  this  year  again  devoted  to  corn. 
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As  a  result  of  a  continuation  of  this  rotation  the  pest  has  been  practi- 
cally exterminated,  thereby,  according  to  Mr.  Fowler's  estimate,  saving 
him  $10,000  per  annum. 

Professor  Osborn  has  shown  that  grass  insects  destroy  much  produce. 
He  estimates  that  the  small  leaf-hoppers  (Jassidw)  destroy  as  much  food 
from  two  acres  of  pasture  as  would  feed  one  head  of  stock.  From  re- 
cent experiments  he  has  found  that  it  is  possible  by  the  use  of  hopper- 
dozers  to  reduce  the  numbers  of  these  insects  so  materially  that,  upon 
two  plots  chosen  for  their  similarity  of  the  conditions  of  the  growth, 
the  amount  of  hay  produced  upon  a  plot  which  was  once  treated  with 
the  hopperdozer  was  34  per  cent  greater  than  upon  the  corresponding 
untreated  plot. 

I  have  said  that  the  study  of  economic  entomology  is  many  sided  and 
requires  many  workers.  It  is  equally  true  that  all  who  would  keep  up 
with  the  rapid  development  which  is  going  on  all  the  time  must  work 
day  and  night,  early  and  late.  The  various  habits  of  so  many  diftereut 
objects  of  study,  many  of  them  nocturnal,  require  constant  attention. 

lu  conclusion,  I  would  urge  on  every  one  the  great  importance  of  keep- 
ing the  most  careful  notes  of  everything  which  affects  their  work,  not 
only  of  what  is  seen  in  one's  own  investigations,  but  of  whatever  is 
found  in  the  literature  of  the  different  subjects  studied.  There  is  per- 
haps no  detail  of  our  work  which  so  well  repays  the  slight  extra  trouble 
which  it  involves  as  making  all  notes  carefully,  completely,  and  neatly, 
and  then  putting  them  away  systematically,  so  that  they  can  be  found 
when  required  suddenly  on  some  future  occasion.  Our  "  private  notes," 
as  we  call  them,  should,  I  think,  be  made  with  the  greatest  possible 
care,  not  only  for  our  own  sakes,  but  to  insure  that  they  may  be  of  use 
to  others  after  we  are  gone.  Who  has  not  felt  the  disappointment  on 
looking  through  the  collection  of  some  great  worker  suddenly  called 
away  from  this  life,  of  finding  rare  and  interesting  specimens,  without  a 
single  note  of  locality,  date,  or  other  information,  and  how  compara- 
tively useless  such  specimens,  and  even  the  labor  by  which  they  were 
bred  or  procured,  are  thus  rendered.  We  all  know  this,  and  yet  how, 
too  often,  do  we  put  aside  material  without  labels,  thinking  that  we 
know  and  shall  remember  all  about  them.  After  many  years  of  much 
wasted  labor  I  have  come  to  the  conclusion  that  a  few  specimens  well 
preserved,  properly  mounted,  and  with  full  notes,  are  far  more  valuable 
thau  a  large  number  of  specimens  without  these  characters.  When  a 
collector  once  gets  the  habit  of  accumulating  a  large  number  of  speci- 
mens of  everything  he  sees,  he  very  soon  gets  careless  about  putting 
them  away  while  they  are  in  good  condition,  and  has  not  time  to  make 
the  proper  notes. 

Not  only  should  notes  be  taken  of  what  we  ourselves  have  seen,  but 
much  time  will  be  saved  if  an  index  book  be  kept  of  all  literature  which 
passes  through  our  hands.  Even  in  this  we  must  protect  onr  ourselves. 
The  time  of  an  enthusiastic  entomologist  is  necessarily  short,  and  he  has 
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not  time  to  "  look  through  "  books  on  bis  work  to  see  if  they  are  good, 
with  the  idea  that  he  will  remember  where  to  get  the  contained  infor- 
mation at  some  future  time.  All  reading  must  be  done  earnestly  and 
keenly  as  though  we  should  never  again  have  an  opportunity  of  seeing 
the  book  in  question.  Let  all  our  labor  be  work,  not  play.  I  think  it 
is  John  Kuskin  who  defines  work  as  systematic  efibrt  with  a  definite 
end  in  view,  while  unsystematic  eflbrt,  no  matter  how  severe  the  labor 
may  be,  if  it  have  no  definite  end,  is  merely  play.  In  the  index  book 
should  be  entered  a  reference  to  the  page  where  any  facts  which  strike 
us  as  useful  are  to  be  found.  Some  restraint  will  be  necessary,  when 
this  work  is  once  taken  in  hand  systematically,  not  to  index  what  is 
not  useful,  as  well  as  that  which  is.  It  is  very  easy  to  get  a  mania  for 
indexing,  and  then  the  gems  we  are  picking  out  may  soon  be  lost 
amougst  less  valuable  matter.  Whatever  we  have  to  read  or  whatever 
we  have  to  see,  let  us  give  it  our  fullest  possible  attention  with  the  idea 
that  at  some  future  time  the  information  may  be  useful.  A  tale  that  is 
told  about  Henry  Ward  Beecher  illustrates  this  very  well,  and  is  prob- 
ably known  to  many  of  you.  Upon  one  occasion  he  was  driving  in  the 
country  and  his  horse  cast  a  shoe.  He  had  always  made  it  a  rule  of  his 
life  that  whenever  he  had  to  see  anything  done  he  gave  it  his  fullest 
attention,  with  the  idea  that  at  some  time  he  might  require  the  knowl- 
edge so  obtained.  He  had  frequently  stood  by  whilst  his  horse  was 
being  shod,  and,  consequently,  when,  after  a  time,  he  reached  a  country 
village  and  found  that  the  smith  was  away  from  home,  the  tale  goes,  he 
felt  so  confident  of  the  knowledge  he  had  acquired  from  watching  care- 
fully other  horseshoes  made  that  he  lighted  the  fire,  fashioned  aud  fin- 
ished a  shoe,  and  shod  his  horse.  He  drove  on  about  10  mik  s  and  reached 
another  village.  Upon  passing  the  forge  of  the  village  blacksmith  he 
thought  it  wise  to  have  his  work  examined,  so  went  in  aud  explained 
the  circumstances  and  asked  the  man  to  see  if  all  were  well.  The  smith 
looked  critically  at  the  shoe,  examined  it  from  every  i)oint  of  view, 
looked  at  the  nails  and  the  way  in  which  they  were  clinched,  and  then 
raising  himself  up,  said:  "Look  here,  mister,  if  you  made  that  shoe 
yourself  and  put  it  on,  as  you  say,  you  had  better  give  up  preaching  and 
take  to  smithing." 

Geutlemeu,  I  thank  you  for  the  kind  heariug  you  have  given  me,  and 
I  trust  we  may  have  a  pleasant  and  useful  meeting. 

Mr.  Osborn,  in  discussing  the  address,  thought  that  the  subject  sug- 
gested by  the  President,  of  the  great  importance  of  careful  statistics, 
could  hardly  be  overestimated.  He  moved  the  appointment  of  a  com- 
mittee of  three  to  operate  with  Mr.  Fletcher  to  prepare,  if  possible, 
some  careful  statistics  as  to  the  amount  of  insect  damage,  and  ivc  to 
the  benefit  resulting  from  the  work  of  economic  entomologists. 

Mr.  Eiley  indorsed  the  suggestion.  He  had  been  greatly  gratified 
with  the  address  and  with  the  many  valuable  ideas  which  the  Tresi- 
deut  had  put  forward,    Most  eutomoiogists  who  had  treated  of  the 
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losses  occasioned  by  insects  to  agriculture  have  followed  in  the  wake  of 
Walsh,  who  had  stated  a  quarter  of  a  century  ago,  upon  general  esti- 
mates, that  the  annual  loss  from  injurious  insects  in  America  was 
$300,000,000.  Since  his  time  the  values  in  crops  have  greatly  increased 
and  the  proportionate  injury  should  have  also  increased;  but  we  must 
take  into  consideration  the  advance  in  economia  entomological  knowl- 
edge, which  has  greatly  reduced  the  proportionate  loss.  The  loss  is  at 
most  a  relative  thing,  and  we  must  always  remember  that  with  a 
decrease  in  the  amount  of  the  crop  its  money  value  is  correspondingly 
increased.  The  present  year  is  an  exception,  and  we  have  abundant 
crops  in  this  country  with  high  prices  as  a  result  of  failure  in  other 
parts  of  the  world.  He  hoped  that  Mr.  Osborn's  motion,  which  he 
seconded,  would  be  adopted,  and  he  felt  sure  that  such  a  committee 
would  accomplish  good  results. 

Mr.  Smith  spoke  of  the  unreliability  of  the  testimony  of  farmers  on 
the  question  of  insect  damage,  and  adduced  as  an  instance  the  fact  that 
this  year  the  Melon  Plant  louse  is  v^ery  abundant  in  New  Jersey,  and 
that  all  melon  injury  is  attributed  to  this  insect,  but  upon  careful  ex- 
amination the  main  trouble  is  found  to  be  a  bacterial  disease. 

Mr.  Weed  spoke  in  the  same  line,  and  stated  that  in  Mississippi  great 
damage  was  attributed  to  the  Boll  Worm  of  Cotton,  which  was  not 
done  by  this  insect,  a  number  of  species  uniting  in  producing  it. 

Mr.  Popenoe  had  found  a  similar  misapprehension  with  regard  to  af- 
fairs in  Colorado,  and  damage  to  the  potato  crop  by  the  Colorado 
Beetle  was  laid  at  the  door  of  the  locust  so  abundant  there,  Dissosteira 
longipennis. 

Mr.  Fletcher  was  of  the  opinion  that  the  statistics  should  be  gotten 
up  by  the  entomologists  themselves  by  the  most  careful  personal  ex- 
amination and  without  reliance  upon  the  statements  of  farmers. 

Mr.  Smith  called  particular  attention,  not  to  the  confusion  of  the  dam- 
age done  by  different  insects,  but  to  the  confusion  of  insect  damage 
with  that  brought  about  by  fungus  or  bacterial  disease. 

The  motion  was  put  and  carried,  and  the  President  appointed  Messrs. 
Riley,  Osborn,  and  Smith  as  the  committee. 

.On  motion  of  Mr.  Howard  it  was  resolved  that  the  committee  be 
authorized  to  publish  their  results  in  case  sufficient  data  for  publica- 
tion should  be  collected  before  the  next  annual  meeting. 

The  Secretary  reported  that  the  minutes  of  the  last  meeting  had  been 
published  in  No.  5,  vol.  iii.  Insect  Life  ;  that  the  past  Secretary  had 
transferred  the  treasury  to  him  with  a  deficit  of  38  cents,  and  that  he 
had  been  at  some  expense  for  circulars,  postage,  and  posters. 

On  motion  of  Mr.  Cook,  a  tax  of  $1  was  levied  on  each  member  present. 

By  vote  of  the  Association,  Dr.  James  Stimson,  of  Watsonville,  Cal., 
was  elected  a  member.  The  credentials  of  Mr.  H.  E.  Weed,  of  Missis- 
sippi, were  presented  by  Mr.  Fletcher  ;  those  of  Mr.  F.  L.  Washburn, 
of  Oregon,  by  Mr.  J.  B.  Smith  ;  those  of  Mr.  J.  W.  Toumey,  of  Arizona, 
7911— No.  1 2 
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by  Mr.  Weed;  those  of  Mr.  F.  H.  Chittendeu,  of  the  Department  of 
Agriculture,  Mr.  A.  B.  Cordley,  of  the  Department  of  Agriculture,  and 
Mr.  F.  J.  Niswander,  of  Wyoming,  by  Mr.  Howard.  All  were  iuscribed 
as  members  of  the  Association.  Mr.  A.  S.  Olliff,  of  Sydney,  New  South 
Wales,  was  inscribed  as  a  foreign  member.  A  communication  was  read 
from  Mr.  Forbes  concerning  the  desirability  of  holding  the  meeting  of 
1893  with  the  Columbian  Exposition  at  Chicago.  Action  upon  this 
communication  was  deferred. 

On  motion  of  Mr.  Smith,  it  was  resolved  that  all  insecticide  papers 
should  be  brought  together  on  the  programme  for  Tuesday  afternoon. 

Mr.  Bruner  presented  the  following  paper  : 

DESTRUCTIVE   LOCUSTS  OF   NORTH  AMERICA,    TOGETHER   WITH 
NOTES  ON  THE  OCCURRENCES  IN  1891. 

By  Lawrence  Bruner,   Lincoln,  Nebr. 

In  introducing  this  subject  it  is  my  intention  to  speak  shortly  upon 
the  various  species  of  locusts  which  have  appeared  in  iujurious  num- 
bers within  the  limits  to  be  designated  with  each  species.  Some  of 
these  species  have  covered  a  vast  area  of  territory  and  have  caused 
extensive  injury  from  time  to  time,  while  others  have  appeared  over 
limited  areas  and  have  caused  but  slight  injuries;  yet  these  injuries 
have  been  sufficient  to  necessitate  their  mention  among  the  destruc- 
tive species  of  the  country.  Taking  them  all  together  we  have  exactly 
twelve  destructive  locusts  within  the  territory  designated. 

Selecting  the  species  as  they  occur  to  me,  I  will  mention  first  the 
Long-winged  Locust,  Dissosteira  longipennis.  During  the  early  part  of 
July  reports  came  from  the  eastern  and  southeastern  i^ortious  of  Colo- 
rado of  locust  depredations.  The  first  of  these  was  that  trains  had 
been  stopped  by  grasshoppers  getting  on  the  rails  of  the  Santa  Fe 
Kailroad  100  miles  or  thereabouts  east  of  Denver.  Shortly  after  this 
reports  appeared  in  the  newspapers  of  serious  damage  being  done 
around  the  point  where  they  were  first  mentioned  as  stopping  trains. 
About  this  time  other  reports  of  depredations  came  in  from  North 
Dakota  and  Minnesota  and  other  portions  of  the  West  and  Northwest. 
On  the  strength  of  these  reports  Professor  Kiley  instructed  me  to  visit 
the  localities  for  the  jjurpose  of  ascertaining  the  extent  of  country  over- 
run, the  actual  and  possible  future  injury  which  might  result,  and  the 
exact  identity  of  the  species  concerned.  Being  a  Nebraska  man  and 
looking  out  for  first  interests,  I  naturally  went  to  Colorado,  the  nearest 
locality  to  my  home  from  which  reports  had  been  received.  I  first  vis- 
ited Akron,  Colorado,  the  nearest  point  on  the  Burlington  and  Missouri 
line  to  the  region  infested.  There  securing  a  team  and  driving  to  the 
south  only  about  6  miles,  the  advance  guard  of  the  enemy  was  en- 
countered. Imagine  my  surprise  at  finding  here  an  entirely  new  insect 
as  far  as  destructive  locusts  are  concerned.     Here  in  Colorado,  and  in 
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immense  numbers,  was  the  Dissosteira  longipennis,  an  insect  usually- 
considered  rare  in  collections  and  one  heretofore  only  known  to  occur 
over  the  higher  portions  of  the  plains  lying  to  the  eastward  of  the 
Eocky  Mountains,  in  the  States  of  Wyoming,  Colorado,  and  New  Mex- 
ico. This  insect,  as  ascertained  from  inquiry,  covered  an  area  of  about 
400  square  miles  of  territory  in  suflficient  numbers  to  materially  injure 
the  grasses  growing  on  the  ranges  of  the  entire  region,  and  amongst 
these  grasses  the  species  of  Bouteloua  or  Gramma  grasses,  and  the 
Buffalo  grass,  Buchloe  dactyloides.  Grains  and  other  cultivated  plants 
did  not  appear  to  be  especially  attractive  to  it.  In  fact  very  little  or 
DO  injury  was  done  by  it  to  the  cultivated  crops  growing  within  the 
region  infested.  About  the  same  time  that  I  was  investigating  this 
insect  upon  its  northern  line  of  injury  Professors  Snow  and  Popenoe 
were  studying  it  upon  the  southern  border  of  its  range,  and  they  found 
practically  the  same  food  habits  there  that  I  had  noted  in  the  north,  and 
by  inquiry  found  that  the  insects  had  come  into  that  country  from  the 
south  last  fall  and  had  laid  their  eggs  over  a  large  area.  This  j^ear  when 
the  eggs  hatched  the  young  began  to  move  from  their  breeding  centers 
in  all  directions,  seeking  open  places  and  the  edges  of  plowed  fields  and 
following  roadways.  This  trait  of  seeking  open  spots  this  season  is 
probably  due  to  the  habit  of  the  insect  of  naturally  living  on  open 
ground,  where  grasses  are  short  and  scattering.  The  present  year  was 
very  Nvet  in  this  particular  region  and  caused  an  undergrowth  of  grasses; 
hence  the  desire  to  find  the  natural  conditions  under  which  the  insect 
lives.  The  young  began  moving,  and,  finding  these  open  places,  con- 
gregated there.  Having  thus  congregated,  they  must  naturally  feed, 
and  they  swept  the  grasses  clean  around  these  spots.  So  noticeable 
was  this  that,  in  certain  spots  where  they  had  gathered  about  the  hills 
of  a  species  of  ant  which  raises  mounds  of  small  gravel  and  cuts  away 
the  vegetation  for  some  distance  around  them,  they  had  enlarged  these 
areas  in  some  places  for  fully  half  an  acre.  This  year  Messrs.  Snow 
and  Popenoe  observed  them  flying  southward  with  such  ease,  by  reason 
of  their  long  wings,  that  they  resembled  birds. 

Dissosteira  obliterata,  Thomas. — Closely  related  to  the  above,  and 
very  similar  in  appearance  to  it,  is  a  second  species  of  these  large, 
long  win gert  locusts,  which  was  found  in  injurious  numbers  along  with 
Camnula  pellucida  in  Idaho  last  year.  It  was  quite  common  in  the 
Wood  River  country  lying  north  of  Shoshone  and  in  the  vicinity  of 
Boise  City,  Idaho.  One  form  of  this  species  was  described  by  Saussure 
as  Dissosteira  spurcata  in  his  Prodromus  Q^dipodorum.  This  is' not  the 
(Edipoda  obliterata  of  Stoll. 

Gammda  pellucida. — This  is  the  insect  which  has  occasionally  been 
very  destructive  in  parts  of  California  and  Nevada.  It  has  since  spread 
eastward  into  Idaho,  where  it  is  very  destructive  the  present  season, 
covering  an  area  of  at  least  1,300  square  miles  of  territory.  It  also 
appears  m  great  numbers,  with  several  other  species,  in  the  lied  River 
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Valley  of  Miunesota,  ifortli  Dakota,  aud  Manitoba.  1  also  observed  it 
abundantly  in  the  Prickly  Pear  and  Gallatin  Valleys  of  Montana,  near 
the  mouth  of  the  Yellowstone,  in  North  Dakota,  in  portions  of  Wy- 
oming, Colorado,  and  the  extreme  western  part  of  Nebraska.  It  also 
occurs  in  the  New  England  States  and  British  America.  This  is  a 
species  which  readily  adai)ts  itself  to  any  new  locality,  being  the  most 
easily  acclimated  of  any  of  our  injurious  locusts.  When  once  domiciled, 
it  is  there  to  stay,  aud  will  require  our  earnest  attention  from  time  to 
time  in  the  future.  In  fact  1  consider  this  locust,  though  not  migratory, 
fully  as  destructive  as  the  Eocky  Mountain  or  true  migratory  locust, 
from  the  fact  that  it  so  soon  becomes  acclimated. 

Acridium  amerieanunij  Drury. — This  large  handsome  locust  is  the 
species  which  occasionally  devastates  Yucatan,  Central  America,  and 
Mexico,  and  even  reaches  the  United  States  in  injurious  numbers  along 
our  southern  coasts.  It  has  also  been  known  in  dangerous  numbers  as 
far  northward  as  the  Ohio  River,  aud  occurs  sparingly  as  far  north  as 
the  northern  States,  but  I  imagine  never  reaches  British  America. 

Bendrotettix  longipennis^  the  Post  Oak  Locust  of  Texas. — During  the 
spring  of  1887,  while  visiting  Washington  County,  Tex.,  to  investi- 
gate a  local  outbreak  of  an  injurious  locust,  I  heard  of  a  species  that 
was  attacking  the  oaks  of  that  particular  region,  and  in  some  places 
entirely  defoliating  them.  On  my  way  from  the  region  where  I  had 
been  working  to  the  city  of  Brenham,  we  passed  through  the  infested 
locality,  and  I  obtained  some  of  the  insects  in  question,  which  were  then 
in  the  larval  stage.  A  careful  examination  proved  the  insect  to  be  new 
and  congeneric  with  a  species  heretofore  collected  only  in  the  vicinity 
of  St.  Louis,  Mo.,  and  which  also  occurred  only  on  oak.  About  a 
year  later  this  species  was  described  by  Professor  liiley  under  the 
above  name.  The  insect  occurs  in  two  forms,  long-winged  and  short- 
winged.  The  former  flies  with  great  ease  and  often  leaves  the  trees  in 
midday  aud  alights  in  fields  and  other  clearings ;  with  the  least  dis- 
turbance it  flies  to  the  tops  of  the  adjoining  trees.  The  larvne  and 
pupjB  are  also  exceedingly  active  and  run  over  the  branches  and  trunks 
of  trees  with  great  rapidity.  The  eggs  are  laid  in  the  ground  around 
the  bases  of  the  trees.  An  area  of  at  least  50  square  miles  of  forests 
was  completely  defoliated  by  these  insects  during  that  and  the  previous 
year. 

Melanoplus  spretus,  Thomas,  the  Rocky  Mountain  or  Migratory  Lo- 
cust.— This  is  the  insect  which  is  generally  referred  to  as  the  destruc- 
tive locust  of  North  America  and  has  caused  more  injury  during  the  past 
20  3'ears  than  any  dozen  of  the  other  species  combined.  It  is  this  species 
which  we  most  fear  on  account  of  its  migratory  habits;  so  marked  is 
this  trait  that  swarms  hatching  on  the  Saskatchewan  have  been  traced 
to  the  Gulf  of  Mexico  in  one  season.  Its  habits  have  been  so  frequently 
described  that  further  mention  is  unnecessary.  Suffice  it  to  say  that 
at  the  present  time  it  is  iigain  dt'cidcdly  on  the  increase  along  our  north- 
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ern  boundary.  Daring  the  present  year  reports  of  its  injury  were 
received  tVoiii  Minnesota,  Nortli  Dakota,  and  Manitoba  by  the  JJepart- 
ment  ot  Agriculture,  and  upon  investigation  1  found  these  reports  to  be 
only  too  true.  In  Minnesota  and  Dakota  the  authorities,  ably  assisted 
by  the  efforts  of  settlers,  have  been  carrying  on  a  vigorous  warfare  with 
marked  results,  which  will  doubtless  save  their  crops  from  devastation 
next  season. 

MelanopluH  atlanis,  Riley,  the  Lesser  Migratory  Locust. — This  locust, 
which  very  frequently  becomes  very  injurious  on  account  of  its  excess- 
ive increase,  is  somewhat  smaller  than  the  Rocky  Mountain  species.  It 
is  also  migratory  in  its  habits,  but  to  a  much  less  degree  than  is  spretus. 
In  its  distribution  this  insect  is  much  more  widely  spread  than  the  pre- 
ceding, being  common  in  almost  all  parts  of  our  country  from  the  Mex- 
ican boundary  to  the  fifty-third  degree  of  north  latitude,  and  even  be- 
yond in  some  parts  of  the  country.  It  is  the  species  which  most  fre- 
queutl}^  does  the  locust  injury  in  the  New  England  States,  much  of  that 
in  our  Northern  States,  and  some  in  the  extreme  Northwest.  It  has 
also  been  known  to  become  injurious  even  in  the  Middle  and  Southern 
States.  In  its  distribution  atlariis  appears  to  be  more  partial  to  hilly 
or  mountainous  country,  and  especially  is  this  noticeable  in  reference 
to  its  appearance  in  destructive  numbers.  It  also  seems  to  prefer 
wooded  or  mixed  country  to  the  open  prairie  or  plains. 

As  would  naturally  be  expected  from  its  wide  distribution,  this  par- 
ticular locust  presents  some  variation  in  its  size,  color,  and,  to  some  ex- 
tent also,  its  structure.  At  an^^  rate  there  appear  to  be  three  well- 
marked  forms  of  the  species  to  be  met  with  within  the  confines  of  North 
America. 

Melanoplus  devastator^  Scudd. — A  third  species  of  the  genus  Melano- 
plus  is  the  one  that  occasionally  appears  in  destructive  numbers  in 
portions  of  California  and  the  adjoining  States.  It  is  about  the  same 
size  as  the  atlanis  just  mentioned,  and  often  does  considerable  injury 
to  the  crops  of  the  regions  where  it  occurs.  Although  this  locust  is 
known  to  inhabit  almost  the  entire  region  lying  to  the  west  of  the  main 
divide  of  the  Rocky  Mountains  and  to  reach  even  beyond  in  Montana 
and  Colorado,  it  has  never,  to  my  knowledge,  been  injurious  except  in 
Nevada,  California,  Arizona,  and  Oregon.  This  species  also  occurs  in 
two  forms,  viz,  small  and  large,  being  the  spring  and  fall  broods  as 
nearly  as  I  have  been  able  to  decide  from  specimens  in  collections. 

Melanoplus  hivittatus,  Say,  the  Two-striped  Locust. — This  is  our  com- 
mon species  of  native  grasshopper  all  over  the  country,  and  the  one 
that  so  frequently  becomes  injurious  in  our  gardens  and  about  the 
edges  of  fields.  It  occurs  from  the  Atlantic  to  the  Pacific,  and  from  the 
Gulf  of  Mexico  to  the  Saskatchewan.  Its  increase  in  destructive  num- 
bers appears,  however,  to  be  confined  chiefly  to  the  regions  lying  be- 
tween the  Rocky  Mountains  and  the  Atlantic.  This  locust  also  appears 
to  vary  considerably  in  its  size  and  color.     There  are,  however,  two 


22 

well  defiued  forms,  the  one  receiving-  tlie  name  hivitfatns  and  the  other 
going  by  that  ot  femoratus,  tlie  latter  occurring  only  northward. 

Melaiioplus  differ  mi  iali^,  Thomas,  the  Differential  Locust. — Next  to  the 
species  just  mentioned  we  frequently  lind  a  second  species  of  our  large 
native  locusts  appearing  in  destructive  numbers.  This  latter  species 
occurs  in  the  Western  and  Middle  States  only,  and  is  here  very  often 
known  to  become  unduly  numerous  and  destructive  to  both  the  field 
and  the  garden  crops.  It  has  been  reported  at  different  times  to  have 
been  present  in  such  numbers  in  portions  of  Illinois,  Indiana,  Missouri, 
Kansas,  Iowa,  and  Nebraska,  A  melanic  or  black  form  is  quite  fre- 
quent in  portions  of  Nebraska  and  Kansas  ;  but  otherwise  it  is  quite 
permanent  in  its  character. 

Melanoplusponderosus,  Scudd.,  the  Ponderous  Locust. — An  insect  very 
closely  related  to  the  preceding  is  that  known  to  the  entomologist  by 
the  above  name.  It  is  a  native  of  several  of  our  Southern  States,  and 
has  on  several  occasions  been  a  depredator  of  crops  in  portions  of  cen- 
tral Texas.  As  the  name  would  imply,  it  is  of  robust  form,  and  has  a 
somewhat  similar  appearance  to  differ entialis. 

MelanopluH  femurrubruni,  De  G.,  the  Red-thighed  Locust.— Last  on 
the  list  of  destructive  locusts  for  North  America  north  of  Mexico,  is 
herewith  presented  the  one  that  perhaps  enjoys  the  greatest  geograph- 
ical range  of  all  of  our  species,  ft  is  the  common  locust  in  all  parts  of 
thecountry'from  the  Atlantic  to  the  Pacific  and  from  the  Arctic  circle 
to  Central  xlmerica.  Its  devastations,  while  perhaps  not  as  vast  as 
some  of  the  preceding,  have  been  more  frequent  and  have  occurred  at 
more  localities  than  those  of  any  other  one.  Like  the  bivittatus,  differ- 
entialis,  and  several  of  our  non-destructive  species,  femur-rubrttm  is  a 
frequenter  of  rather  low  places  and  rank  vegetation. 

After  giving  these  brief  notes  on  the  various  si)ecies  of  locusts  that 
have  been  known  in  the  past  to  have  been  connected  with  the  injuries 
from  this  class  of  insects  within  the  country,  it  will  not  come  amiss  for 
me  to  say  a  few  words  about  the  subject  for  the  present  year,  and  to 
give  my  opinion  as  to  the  probable  outlook  for  the  coming  year. 
Briefly,  then,  let  me  say  that  there  have  been  received  reports  of  locust 
injury  from  the  following  States:  Alabama,  Mississippi,  Texas,  New 
Mexico,  Arizona,  California,  Idaho,  Colorado,  Kansas,  Nebraska,  North 
Dakota,  Minnesota,  Iowa,  Indiana,  Ohio,  Michigan,  and  New  York. 
In  fact,  there  have  been  more  separate  reports  received  the  present 
year  than  ever  heretofore  from  this  cause. 

Now  a  word  or  two  as  to  the  different  species  of  these  destructive 
locusts  that  are  responsible  for  the  injuries  of  the  present  year.  In 
California  the  devastator  is  present ;  the  Camnula  pellucid  a  is  known  to 
be  unduly  common  in  Idaho,  Minnesota,  North  Dakota,  and  parts  of 
the  Rocky  Mountain  region;  the  Rocky  Mountain  or  Migratory  locust 
is  the  one  that  is  responsible  for  much  of  the  injury  that  has  been  re- 
ported from  the  Red  River  Valley  of  Minnesota  and  North  Dakota  as 
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well  as  in  Manitoba  to  the  north  of  the  international  boundary ;  Mela- 
noplus  differentialis  is  the  one  that  must  receive  much  of  the  blame  for 
Kansas  and  Nebraska  injury,  while  in  the  States  of  Indiana  and  Ohio 
femur-rubrum  and  bivittatus  are  the  guilty  parties.  Melanoplus  atlanis 
is  present  in  injurious  numbers  in  the  Red  River  Valley  along  with 
bivittatus,  sprefuf!,  and  the  Camnula  pellucMa.  In  Colorado  and  New 
Mexico  for  the  first  time  Bissosteira  longipennis  has  appeared  as  one  of 
the  injurious  species  of  the  country. 

While  all  of  these  locusts,  along  with  most  every  other  species  of  the 
group  which  are  native  to  North  America,  are  to  be  counted  as  injuri- 
ous, the  particular  one  that  has  been  the  dread  of  the  whole  country, 
and  especially  of  the  region  lying  between  the  Mississippi  River  and 
the  Rocky  Mountains,  is  the  Migratory  species — Melanoplus  spretus. 
This  insect  is  now  on  the  increase  in  a  limited  area  on  our  northern 
boundary  and  across  the  line  in  the  province  of  Manitoba.  By  contin- 
uing the  prompt  and  energetic  efforts  that  are  being  carried  out  by  the 
populace  and  State  authorities  of  the  States  of  Minnesota  and  North 
Dakota  we  can  be  assured  of  success  only  provided  the  Canadian  gov- 
ernment will  also  see  the  advantage  of  corporation  at  this  time.  This, 
let  me  state,  is  all  the  more  necessary  at  this  particular  time,  as  all  re- 
I)orts  seem  to  indicate  that  at  present  this  locust  is  not  present  in  ab- 
normal numbers  in  any  other  part  of  the  entire  country.  A  stamping 
out  of  the  pest  in  this  region  might,  therefore,  forever  give  immunity 
from  their  further  injury. 

Finally,  let  me  urge  on  the  inhabitants  of  all  infested  regions  that 
"  a  stitch  in  time  saves  nine."  In  other  words,  we  do  not  know  what 
the  climatic  conditions  may  be  a  year  hence — whether  they  will  be  such 
as  to  favor  the  hoppers  or  not— so  we  should  do  the  wise  thing  and 
stamp  out  the  pest.  This  has  been  done  time  and  again  in  the  past, 
and  the  recent  work  in  the  North  shows  how  very  profitable  is  the  war- 
fare when  carried  on  persistently.  By  the  plowing  under  of  the  eggs 
laid  last  fall,  and  the  use  of  the  kerosene  pans  or  hopper  dozers  in  the 
destructiou  of  the  young  locusts  that  did  hatch,  the  twelve  counties  in 
the  two  States  of  Minnesota  and  North  Dakota  saved,  by  actual  com- 
putation, on  wheat  alone,  the  sum  of  $400,000.  This,  mind  you,  was  in 
a  year  not  considered  a  locust  year,  and  does  not  take  into  consideration 
what  was  saved  to  the  region  in  other  crops  and  the  injury  that  might 
have  resulted  next  year  had  the  hoppers  not  been  destroyed.  With 
every  favoring  circumstance,  the  comparatively  few  locusts  of  this  one 
species  that  have  thus  far  been  destroyed  the  present  year  in  this  region 
would  have  been  sufQcient  to  overrun,  at  least  calculation,  the  entire 
area  of  the  State  of  Minnesota,  the  two  Dakotas  and  Nebraska,  along 
with  portions  of  Iowa  and  Kansas,  True,  these  favoring  circumstances 
might  never  occur,  but  it  is  always  best  to  be  on  the  safe  side.  This 
we  should  know  from  our  past  experiences  with  this  same  insect. 

"Native"  locusts,  while  perhaps  not  to  be  dreaded  equally  as  much 
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as  the  species  just  spoken  of.  certaiuly  can  commit  au  equal  amount  of 
injury  wlien  size  and  numbers  of  the  insects  are  taken  into  considera- 
tion. They  can  not,  it  is  true,  get  up  and  fly  away  to  regions  new,  but 
they  are  equally  rapid  breeders,  with  favoring  conditions.  They  can 
be  destroyed  equally  as  well,  if  not  better,  than  can  the  Rocky  Mountain 
species,  on  account  of  their  local  restriction,  even  in  the  regions  where 
found. 

Mr.  Southwick  had  noticed  Melanoplus  femnr-rnhrum  flying  to  the 
tops  of  grasses  towards  sunset  in  the  fields  near  New  York  City. 

Mr.  Osborn  had  noticed  the  same  habit.  He  spoke  of  the  great  difiQ- 
culty  of  estimating  the  damage  done  by  grasshoppers.  Some  discussion 
followed  upon  this  point  by  Messrs.  Southwick  and  Atkinson. 

Mr.  Cook  stated  that  M.  femur-rubru7)i  had  been  very  abundant  in 
Michigan  for  three  or  four  years  back,  but  that  he  had  had  no  difiiculty 
in  estimating  the  damage  to  oats.  He  thought  that  the  outlook  in 
Michigan  was  not  at  all  serious,  and  considered  that  perhaps  Mr. 
Bruner's  prediction  was  too  doleful. 

Mr.  Bruner  stated  that  we  can  not  take  any  chances.  The  black 
picture  is  justifiable  if  it  will  make  people  work  to  destroy  the  insects 
and  the  local  species  have  it  in  their  power  to  become  serious  pests. 

Mr.  Webster  stated  that feniur-ruhriwi  is  the  species  which  is  doing 
the  damage  in  Ohio.  He  had  noticed  a  fungus  parasite  working  to  a 
considerable  extent  near  Columbus. 

Mr.  Smith  thought  that  Mr.  Bruner's  point  that  it  is  unsafe  to  predict 
comparative  immunity  on  account  of  a  tendency  of  farmers  to  shirk 
work  was  a  very  good  one. 

Mr. Cook  stated  that  there  was  another  side  to  be  considered,  for  if 
the  entomologists  predicted  danger  and  the  farmers  did  no  work  and  the 
plague  did  not  come,  the  entomologists  would  be  forever  discredited. 

Mr.  Weed  spoke  of  the  Cotton  Worm,  and  stated  that  where  the 
planters  were  always  ready  with  their  stock  of  Paris  green  they  were 
in  condition  to  fight  the  worm  wlienever  it  appeared  in  numbers. 

Mr.  Webster  thought  it  was  always  best  to  tell  the  truth  and  to 
frankly  admit  all  inability  to  give  valid  predictions. 

Mr.  Fletcher  was  of  the  opinion  that  in  all  probability  predictions 
can  be  made  more  confidently  in  the  Western  country  worked  over  by 
Mr.  Bruner  than  in  Canada  and  the  region  spoken  of  by  Professor  Cook. 

Mr.  Marlatt  read  the  following  paper  by  Mr.  Townseud  : 

CHILO  SACCHARALIS  IN  NEW  MEXICO. 

By  C.  H.  Tyler  Townsend,  Las  Cruces,  N.  Mex. 

On  July  8, 1891, 1  found  a  considerable  number  of  stalks  of  young  corn 
on  the  college  farm  infested  with  a  borer.  The  borer  enters  by  a  hole  in 
thestalk  a  shortdistance  above  the  ground,  and  bores  down  into  theroot. 
It  makes  its  burrow  exactly  down  through  the  center  of  the  stalk,  and 
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some  go  upwind  a  considerable  distance  also.  The  iufested  stalks  are 
easily  kuowii  by  the  tassel,  and  most  of  the  top  being  entirely  withered 
and  white  or  yellow.  Some  stalks  showed  the  work  of  more  than  one 
borer  evidently,  unless  the  same  one  had  eaten  out  and  then  eaten  in 
in  other  places,  in  several  stalks  the  live  chrysalids  of  the  borer  were 
found  near  the  bottom  of  their  burrows,  in  the  root,  about  even  with 
the  surface  of  the  ground.  From  these  pui)a^  two  of  the  moths  were 
bred,  issuing  July  12.  Sorghum  grown  near  the  infested  corn  on  the 
college  grounds  could  not  be  found  infested  by  the  borer.  The  same 
borers  were  sent  to  the  college  from  Eddy,  New  Mexico,  with  report  of 
much  damage  to  corn.  In  many  cases  on  the  college  farm  the  chrysa- 
lids were  found  dead  and  decaying  in  the  burrows  in  the  stalks.  A  dead 
larva  was  also  found  some  distance  above  ground  in  a  stalk.  More 
dead  pupne  than  live  ones  were  found,  and  probably  this  is  the  result 
of  irrigation  which  makes  it  too  damp  for  the  pupie  lodged  in  the  roots 
and  engenders  disease. 

In  discussing  the  paper  Mr.  Weed  said  that  this  insect  damaged  corn 
to  some  slight  extent  in  Mississippi  and  considerably  more  so  in  Loui- 
siana. 

Mr.  Howard  said  that  this  species  is  spreading  northward  rapidly 
through  the  Southern  States  and  has  reached  the  southern  border  of 
Maryland,  but  that  it  is  not  a  pest  to  be  feared  with  the  methods  of  care- 
ful cultivation  in  vogue  at  the  north. 

Another  paper  by  Mr.  Townsend  was  read  by  Mr.  Marlatt: 

A  NOTE  ON  THE  WHITE  GRUB  OF  ALLORHINA. 

By  C.  H.  Tyler  Townsend,  Las  Cruces,  N.  Mex. 

On  the  30th  of  April,  1891,  I  had  a  spot  of  ground  on  Judge  Wood's 
place,  near  Mesilla,  dug  into  for  white  grubs.  The  particular  spot  dug 
into  was  selected  because  white  grubs  had  been  found  in  it  before,  al- 
though I  was  assured  by  Judge  Wood  that  not  a  particle  of  vegetation, 
not  even  a  weed,  had  grown  on  it  for  at  least  three  years,  and  probably 
four.  It  was  a  bare  spot  in  the  back  yard,  and  by  digging  over  a  square 
foot  or  two  of  ground  16  grubs  were  secured,  at  from  6  to  10  inches  be- 
low the  surface.  These  grubs  were  all  about  the  same  size,  and  appar- 
ently nearly  full  grown.  The  ground  contained  no  roots  of  any  kind, 
but  their  food  habits  in  this  barren  soil  were  explained  in  this  manner : 
They  were  left  over  night  in  a  tin  can  in  earth  in  which  was  also  placed 
an  elongate  white  larva  about  an  inch  and  a  half  long  that  had  been 
found  in  the  earth  at  the  same  time  with  the  grubs.  The  next  morning 
nothing  but  the  caudal  extremity  of  this  larva  could  be  found ;  the 
white  grubs  had  devoured  it.  If  this  carnivorous  habit  is  known  of 
Allorhina  I  am  not  aware  of  it.  I  know  that  some  other  Scarabaeid 
larva  have  been  found  occasionally  carnivorous.  But  AllorMna  I  had 
supposed  lived  only  on  roots  of  grass  or  other  plants. 
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There  is  no  complaint  in  this  couutry  of  injury  to  roots  of  alfalfa  or 
grasses  by  white  grnbs,  yet  the  adults  swarm  in  the  summer  and  de- 
stroy much  fruit,  and  the  ground  is  full  of  their  grubs. 

Ten  of  the  above  grubs  were  placed  in  a  jar  of  earth  to  breed.  On 
July  24,  1891,  two  imagos  of  A.  nitida  were  found  in  the  jar  on  the  sur- 
face of  the  earth. 

Mr.  Alwood  stated  that  he  had  bred  a  dipterous  parasite  from  the 
adult  of  AUorhina  nitida. 

Mr.  Marlatt  thought  that  this  instance  of  Mr.  Townsend's  was 
interesting,  but  that  it  proved  no  general  habit.  He  considere<l  that 
the  ground  was  probably  rich  in  vegetable  matter  so  as  to  afford  food 
for  the  white  grubs. 

Mr.  Smith  thought  that  it  would  be  interesting  to  know  what  the 
other  larva  fed  on. 

Mr.  Popenoe  expressed  himself  as  surprised  at  the  extreme  southwest- 
ern distribution  of  the  species. 

Mr.  Marlatt  then  read  a  third  paper  by  Mr.  Towusend  : 

NOTES  OF  INTEREST. 

By  C.  H.  Tyler  Townsend,  Las  Crnces,  N.  Hex. 

A  specimen  of  the  Colorado  Potato  beetle  ( 7)or?/2>/tora  miineata)  was 
taken  July  12,  1891,  on  our  common  wild  purple-flowered  Solanum  here. 
It  is  the  only  specimen  I  have  seen  here. 

The  Bean  Bpilachna  is  in  full  force  on  the  college  farm.  All  stages, 
from  eggs  to  adults,  found  last  of  July.  Some  experiments  in  spraying 
with  Paris  green  were  tried.  The  results  up  to  August  1  were  nega- 
tive, neither  the  insects  nor  the  plants  being  killed.  The  solutions  were 
purposely  made  very  weak. 

The  latter  part  of  July,  1891,  the  Bollworm  {Heiiothis  armigera)  was 
found  in  nearly  every  ear  of  corn  in  a  patch  on  the  college  farm.  They 
were  of  all  sizes  and  colors,  and  were  accompanied  almost  invariably 
by  large  numbers  of  Coleopterous  (Elaterid?)  larvae,  which  seemed  to 
work  entirely  independently  of  the  worms,  and  bored  all  through  the 
ripening  kernels,  doing  much  destruction. 

A  leaf-miner  was  found  on  the  vine  during  June,  1891,  but  was  not 
bred.  It  mines  the  substance  from  between  the  two  skins  of  the  leaf, 
and  its  gallery  maybe  seen  plainly,  with  its  small  grub  at  the  terminus 
of  it. 

On  the  loth  of  June,  1891,  I  found  a  rather  large  number  of  adults 
of  a  Rose  Chafer  {Maerodactijlus  sp.)  on  the  leaves  of  the  vine  in  a  vine- 
yard about  a  mile  from  this  place.  They  had  eaten  the  leaves  very 
badly  and  were  nearly  allf/^  coitu,  but  were  found  on  only  two  or  three 
vines.     They  soon  afterward  all  disappeared. 

A  leaf-miner  on  the  cottonwoods  here  {Popnlus  fremonUi)  annually 
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destroys  the  whole  first  crop  of  leaves  on  nearly  every  tree  in  the  val- 
ley. April  30,  1891,  nearly  every  cottonwood  presented  a  thoroughly 
blistered  appearance,  cansed  by  the  in»ide  of  almost  every  leaf  on  the 
tree  having  been  entirely  eaten  out,  leaving  the  blistered- like  skins 
of  the  leaves  alone  on  the  trees.  This  appearance  continued  for  a  couple 
of  weeks  until  the  trees  gradually  put  forth  a  whole  new  crop  of  leaves. 
The  second  crop  of  leaves  was  but  little  infested  this  year,  though  I  am 
told  that  in  some  years  tliey  also  are  nearly  destroyed.  I  was  unable 
to  breed  this  miner. 

The  vine  leaf  hopper  has  been  studied.  Eggs  deposited  singly,  last 
of  April,  beneath  skin  of  leaf,  marked  by  a  minute  globule  of  exuded 
sap.  Hatched  last  of  May  or  first  of  June.  Kerosene  emulsion  on  the 
yoiing  hoppers,  diluted  fifteen  times,  proved  effective ;  I.  X.  L.  com- 
pound only  partially  so. 

Owing  to  a  misunderstanding  of  one  of  the  names  in  this  paper  a 
slight  discussion  on  the  habits  of  Aleochara  followed. 

Mr.  Schwarz  considered  the  larva  of  these  beetles  not  (o  be  true  para- 
sites, but  simply  predatory. 

Mr.  Fletcher  had  bred  larva?  of  this  genus  from  puparia  of  the  (;ab- 
bage  maggot,  in  which  no  holes  of  egress  or  ingress  could  be  discovered, 
and  considered  them  to  be  true  parasites. 

Mr.  Schwarz  said  that  Mr.  Coquillett  had  noticed  the  larva  of  Aleo- 
ehara  enter  the  puparia  of  Anthomyia,  and  stated,  moreover,  that  the 
beetle  larva  has  no  approach  to  the  i^arasitic  habitus. 

Mr.  South  wick  mentioned  the  occurrence  of  mites  upon  Scarites  suh- 
terraneus. 

Mr.  Webster  mentioned  the  abundance  of  Uropoda  americana  at  Co- 
lumbus, on  Diahrotlca  and  a  large  number  of  other  insects. 

Mr.  Alwood  and  Mr.  Atkinson  spoke  of  the  abundance  of  beetle 
mites  in  their  localities. 

Mr.  Smith  read  the  following  paper  : 

NOTES  ON  BLACKBERRY  BORERS  AND  GALL  MAKERS. 

By  John  B.  Smith,  New  Brunsivick,  N.  J. 

Blackberries  are  raised  in  ^ew  Jersey  on  a  very  large  scale,  and 
near  Hammonton,  in  Atlantic  County,  several  hundreds  of  acres  are 
devoted  to  this  fruit.  After  many  trials,  the  "Early  Wilson"  was 
selected  by  growers  as  the  most  satisfactory  variety  for  size,  flavor, 
date,  and  shipping  qualities,  and  it  forms  the  bulk  of  the  crop.  A  few 
other  varieties  are  raised  to  extend  the  season;  but  the  "Wilson"  is 
the  staple.  Unfortunately  it  adds  to  its  many  excellent  qualities  that 
of  extreme  susceptibility  to  insect  attack,  and  of  all  the  varieties  grown 
in  New  Jersey  this  only  is  killed  down  in  a  few  years  unless  carefully 
looked  after. 
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I  bejjan  my  studies  on  tlio  insect  pests  of  tlie  blackberry  in  the  early 
part  of  the  present  year,  before  yet  the  canes  had  begun  to  leaf  out,  and 
found  that  all  the  pests  infested  cane  or  root. 

One  of  the  chief  pests  is  the  well-known  Agrilus  ruficollis,  or  red- 
necked blackberry  cane-borer.  Its  life  history  has  been  worked  out  by 
others,  and  I  have  nothing  of  any  importance  to  add.  The  well-known 
galls  usually  indicate  the  position  of  the  borer,  and  how  to  get  rid  of  it 
is  the  question.  I  say  the  galls  usually  indicate  the  position  of  the 
borer,  because,  though  there  can  be  no  gall  without  a  borer,  we  can 
have  a  borer  without  a  gall.  If  a  gall  be  split  the  length  of  the  cane 
it  will  be  seen  that  the  wood  is  not  involved  in  the  gall  growth,  but 
only  the  bark.  The  insects  emerge  from  the  canes  in  early  summer, 
May  25  to  July  10,  the  month  of  June  being  the  time  of  greatest  abun- 
dance. The  Qgg  is  laid  by  the  female  at  the  base  of  a  leafstalk,  and 
I  believe  it  is  not  thrust  into  the  tissue,  but  is  simply  laid  at  the  base 
of  the  stalk  or  in  the  bud  there  starting.  It  was  not  until  late  in  July 
that  any  larvre  were  found.  The  first  sign  of  their  presence  was  a  dead 
bud  at  the  leaf  axil,  and  where  the  stem  was  carefully  examined  al- 
most every  dead  bud  showed  traces  of  having  been  eaten  into,  the 
minute  and  very  slender  young  larva  being  found  under  the  bark 
near  by. 

Usually  they  run  up  the  main  shoot ;  but  where  laterals  have  become 
well  developed,  they  often  go  into  these,  especially  where  more  than 
one  egg  was  laid  in  the  same  place.  In  neglected  fields,  often  as  many 
as  three  eggs  may  be  found  at  a  single  point,  and  five  leaf  axils  may  be 
infested  on  a  single  stalk.  The  young  larva  bores  upward  in  a  cork- 
screw channel  in  the  sap  wood,  as  much  in  the  bark  as  in  the  wood, 
until  early  August.  Some  are  at  that  period  only  one-fourth  of  an  inch 
long  and  almost  nothing  in  diameter,  while  others  are  half  an  inch  in 
length  and  reasonably  stout.  Sometimes  a  larva  will  make  only  two  or 
three  long  circles  around  the  cane  and  then,  while  yet  minute,  will 
pierce  the  cane  and  get  into  the  pith.  Where  this  is  done,  no  visible 
gall  forms.  Others,  however,  and  usually  those  in  large,  stout  canes, 
will  circle  the  stalk  half  a  dozen  times  or  more  in  succession,  the  girdles 
not  more  than  one-eighth  of  an  inch  apart.  The  first  trace  of  a  gall  I 
found  in  early  August,  when  a  slight  ridge  appears  over  every  larval 
gallery,  so  that  the  course  of  the  borer  is  perfectly  traceable  on  a  smooth 
stem.  As  the  cane  grows  the  sawdust  and  excrement  in  the  galleries 
seem  to  swell  and  enlarge  and  also  to  destroy  the  vitality  of  the  tis- 
sues around  it,  until,  instead  of  the  girdlings  becoming  smaller,  they 
really  become  more  prominent,  and  the  abnormal  growth  of  tissue  con- 
tinues. In  some  cases,  as  stated,  no  galls  appear;  but  this  is  some- 
what exceptional.  In  raspberry  I  have  not  found  the  galls,  while  bor- 
ers have  been  found  not  rarely.  This  indicates  that  some  of  the  exempt 
varieties  of  blackberries  may  simply  form  no  galls.  I  am  the  more 
inclined  to  believe  this,  because  I  have  seen  beetles  in  no  small  uum- 
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bers  in  "  exempt "  fields.  I  believe,  too,  that  killing  the  cane  is  due,  not 
to  the  injury  in  the  pith,  but  to  the  injuiy  done  under  the  bark.  Be- 
yond this,  the  history  of  the  insect  is  well  known;  but  I  am  not  aware 
that  the  gall  formation  has  been  as  fully  observed.  Of  course  the  rem- 
edy is  obvious.  Cutting  the  galls  out  thoroughly  in  early  spring  and 
burning  the  cuttings  is  certain.  This  is  already  practiced  by  our  best 
fruit  growers,  and  they  are  not  much  troubled.  Unfortunately  there  are 
many  who  seem  unable  to  understand  their  own  interests,  and  will  de- 
lay cutting  or  refuse  to  burn.  Some  fields,  too,  belong  to  men  of  other 
occupations,  and  as  they  become  unprofitable,  they  allow  them  to  go  to 
ruin  and  to  become  breeding  places  for  all  sorts  of  pests,  fungous  and 
insect. 

Next  in  order,  and  indeed  sometimes  even  worse,  is  the  larva  of  a 
Sesnd,Y)voba,\)\yBenibeGiamarginata,  Harr.  The  eggs  of  this  insect,  which 
I  have  not  yet  seen,  are  laid  late  in  August  or  in  September.  The  young 
larva  hatches  that  same  fall,  and  in  the  following  spring  is  found  in 
canes  of  the  previous  year's  growth,  boring  only  a  short  distance  up 
from  the  roots.  It  is  then  less  than  half  an  inch  long  and  of  a  faint 
reddish  tint,  which  it  loses  as  the  summer  advances.  In  July  it  leaves 
the  cane  on  which  usually  no  fruit  has  set,  and  attacks  a  new  shoot, 
eating  around  the  base  and  burrowing  up  between  bark  and  wood. 
The  shoot  wilts,  but  the  larva  seems  not  to  travel  more  until  the  follow- 
ing spring.  It  is  then  an  inch  long,  white  in  color,  and  with  a  brown 
head.  It  eats  at  the  crown  until  the  new  shoots  are  large  and  vigorous, 
and  early  in  July  the  wilting  shoot  in  infested  fields  indicate  the  where- 
abouts of  the  larvte.  They  pupate  in  August,  one  pupa  newly  formed 
being  found  on  the  10th,  and  a  number  on  the  23d,  but  at  these  dates 
no  imago  was  yet  noticed.  One  pupa  had  wriggled  out  through  the 
stem  at  the  latter  date,  apparently  ready  to  transform.  The  insect  is 
important  because  it  cuts  two  years' growth  of  infested  hills.  The  remedy 
is  also  mechanical.  It  consists  in  cutting  the  shoots  as  they  wilt  close 
to  the  crown,  and  destroying  the  contained  larva. 

Sometimes  in  June  a  hill  will  suddenly  wilt  and  die  as  if  burnt. 
Search  wdl  in  all  cases  reveal  an  enormous  longicorn  larva,  which  I 
make  out  to  be  that  of  Prionus  laticollis.  In  some  old  fields  it  is  very 
mischievous,  boring  huge  channels  in  the  main  root.  I  am  not  aware 
that  this  has  been  heretofore  noted  as  infesting  blackberries,  and  simply 
record  the  habit. 

Another  insect  infesting  growing  canes  escaped  uie  during  the  pres- 
ent season  because  unexpected  and  unnoticed.  In  cutting  some  new 
shoots  I  found  them  marked,  through  the  pith  from  base  nearly  to  tip, 
a  distance  of  three  or  four  feet,  by  a  larval  channel.  The  new  canes 
had  been  already  topped  a  first  time  and  I  missed  the  culprit.  In  some 
fields  not  yet  topped  I  found  that  the  borer  had  emerged  or  had  been 
parasitized,  fragments  only  remaining,  which  seemed  to  prove  it  Lepi- 
dopterous.  No  apparent  damage  was  done  by  the  insect  and  none  of 
the  bored  stems  died. 
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A  little  gall  ou  young  shoots,  found  very  locally  only,  is  formed  by  a 
Gecidomyiid  very  near  to  Lasioptera  farinosa,  if  not  identical  with  it. 
The  young  shoots  are  always  trimmed  out  before  the  imago  emerges  in 
spring,  and  no  damage  is  done.  The  larva  is  also  parasitized  quite  fre- 
quently, and  only  a  few  imagos  were  obtained.  The  relations  of  the 
parasites  to  each  other  is  still  somewhat  obscure,  and  one  of  the  species 
may  be  secondary. 

AFTERNOON   SESSION. 

Meeting  called  to  order  at  4  p.  m.  by  President  Fletcher  ;  29  persons 
were  present. 
Mr.  Smith  read  the  following : 

THE    SaUASH    BORER,    MELITTIA    CUCURBITS,    AND    REMEDIES 
THEREFOR. 

By  John  B.  Smith,  New  Brwmwtck,  N.  J. 

The  most  dangerous  enemy  to  squash  culture  in  New  Jersey  is  un- 
doubtedly this  borer.  Its  life  history  is  already  fairly  well  known,  and 
the  question  of  remedies  is  the  vital  one.  Those  usually  recommended 
have  not  proved  eminently  satisfactory  in  practice,  and  cutting  out  is 
still  most  generally  relied  upon.  Summer  squashes  are  badly  infested, 
but  have  a  large  stout  stem  and  usually  mature  a  crop  before  the  borers 
can  kill  the  vine.  Of  the  later  varieties  the  Hubbard  is  the  favorite, 
not  only  of  the  grower,  but  of  the  borer.  The  missing  links  in  the  life 
history  seemed  to  be  in  the  egg  stage,  and  these  were  carefully  observed 
by  me  during  the  present  season.  I  found  in  every  case  one  or  more 
eggs  at  the  base  of  the  plant,  as  near  to  the  root  as  possible,  and  usually 
on  the  underside  of  the  stem,  L  e.,  that  portion  of  it  resting  on  the 
ground.  The  moth  evidently  gets  as  near  to  the  base  of  the  plant  as 
possible,  and  deposits  her  eggs  as  far  towards  the  root  as  her  ovipositor 
will  extend.  Rarely  the  egg  will  be  found  at  the  axil  of  the  first  or 
second  leaf  stalk  ;  but  it  is  at  such  points  that  the  insects  rest  at  night. 
The  egg  itself  is  chestnut  brown  in  color,  in  form  a  flattened  disk  and 
of  quite  large  size.  The  shell  is  quite  hard  and  chitinous,  but  brittle. 
It  is  not  readih"  pervious  to  the  kerosene  emulsion  diluted  12  times,  but 
is  readily  crushed.  This  stage  is  quite  a  protracted  one,  lasting  at  least 
12  and  probably  often  15  days.  The  young  larva  when  it  leaves  the 
egg  moves  off  less  than  an  inch  and  immediately  enters  the  stem.  This 
habit  accounts  for  the  ill  success  of  the  arsenical  mixtures  applied  to 
the  stem.  The  difiiculty  of  getting  all  around  it  is  great  in  the  first  place, 
and  the  larva  eats  so  little  that  it  has  at  least  an  even  chance  for  escape. 
The  kerosene  emulsion  might  be  more  satisfactory  but  for  the  difficulty 
of  getting  the  api)lication  on  the  under  side  of  the  stem.  When  the  egg- 
laying  habits  were  observed  the  experiment  patch  was  examined,  all  the 
spare  vines  pulled  up  so  as  to  verify  the  universal  ijresence  of  eggs,  and 
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then  witb  the  liugers  the  base  of  the  vines  were  rubbed  thoroughly. 
This  was  intended  to  crush  the  eggs,  and  it  was  effective.  The  process 
was  twice  repeated,  and  two  or  three  larv;i3  only  escaped.  The  other 
vines  continued  healthy  and  free  to  date.  Where  planting  can  be  de- 
ferred to  July  the  vines  will  be  free  from  borers,  and  this  is  the  plan 
adopted  by  some  large  growers.  In  small  or  garden  patches,  rubbing 
the  stems  of  the  vines  near  base  will  prove  effective  and  is  a  simple  and 
cheap  remedy.  Planting  summer  squashes  as  traps  and  destroying  the 
vines  before  the  insects  mature  would  also  be  a  good  way  to  avoid  injury. 

Mr.  Riley  asked  whether  Mr.  Smith  had  tried  the  ordinary  method  of 
mounding  the  vines  with  ashes. 

Mr.  Smith  said  that  he  had  not,  and  that  he  thought  that  this  prac- 
tice would  simply  oblige  the  moths  to  lay  their  eggs  higher  up  the 
stalk. 

Mr.  Alwood  said  that  he  had  found  all  cucurbitaceous  plants  quite 
resistant  against  the  injurious  effects  of  kerosene,  and  inasmuch  as  he 
had  been  successful  against  Diabrotica  with  kerosene  emulsion,  he 
thought  that  this  substance  would  be  available  against  the  borer. 

Mr.  George  F.  Atkinson  presented  the  following : 

NOTE  ON  A  COTTON  CUT- WORM. 

By  G.  F.  Atkinson,  Auburn,  Ala. 
[Secretary's  abstract.] 

During  the  earlj'  part  of  July  the  author  visited  Greensboro,  Ala.,  at 
the  request  of  a  cotton  planter  who  complained  that  great  damage  was 
being  done  to  the  young  cotton  by  worms.  He  found  that  an  acre  had 
been  entirely  stripped  and  had  been  plowed  under  and  replanted.  He 
found  Noctuid  larvai  at  the  roots  of  20  or  30  of  the  plants,  which  he  sub- 
sequently reared  to  the  adult  stage  and  proved  to  be  Agrotis  annexa. 
Experiments  with  Paris  green  seemed  to  show  that  this  insect  could  be 
treated  with  this  substance.  He  also  found  the  larvae  feeding  on 
Amarantus. 

NOTE  ON  A  NEMATODE  LEAF  DISEASE. 

By  G.  F.  Atkinson,  Auburn,  Ala. 
\  Secretary's  abstract.  ] 
This  worm  had  been  found  by  Dr.  Byron  D.  Halstead  affecting  the 
leaves  of  Chrysanthemum  and  Coleus  in  New  Jersey.  It  makes  no  swell- 
ing or  deformity  as  do  many  other  Auguillulids,  but  causes  a  brown 
patch  upon  leaves.  Mr.  Atkinson  has  determined  this  as  a  species  of  the 
genus  Aphelenchus.  He  entered  into  some  details  as  to  the  distinguish- 
ing characteristics  between  Aphelenchus  and  Tylenchus,  and  showed 
that  this  species  is  somewhat  aberrant  in  the  genus  in  which  he  has 
placed  it. 
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Mr.  Smith  asked  whether  the  characters  of  the  genitalia  are  constant. 

Mr.  Atkinson  replied  that  they  are  within  generic  limits,  but  that  they 
do  not  differ  with  species  except  as  regards  the  distance  from  the  anal 
end  of  the  body  to  the  genitalia.  Mr.  Atkinson  further  stated  that  he 
thinks  that  these  Nematodes  reach  the  leaves  by  being  borne  up  in  the 
axils  of  the  leaves  as  the  i)lants  grow. 

Mr.  Riley  asked  whether  it  was  not  possible  that  the  young  might 
work  their  way  up  the  plants  to  the  leaves  during  rain. 

Mr.  Atkinson  agreed  as  to  the  possibility  of  this  method,  and  further 
stated  that  he  had  received  what  he  supposed  to  be  the  TylencJms 
tritici  or  scandens  of  Europe,  from  grass  in  Colorado. 

Mr.  Eiley  read  the  following  paper : 

KEROSENE  EMULSION  AND  PYRETHRUM. 

By  C.  V.  EiLEY,  Washington,  D.  ('. 

In  the  Rural  New  YorUr  of  June  20,  1891,  Dr.  Albert  E.  Menke, 
director  of  the  Arkansas  Ex})erimeut  Station,  criticises  a  review  of  Bul- 
letin No.  15  of  his  station,  published  in  Insect  Life.  The  principal 
point  raised  by  Dr.  Menke  is  that  kerosene  extract  of  pyrethrum,  made 
intoan  emulsion  with  soap  and  water,  is  entirely  different  from  an  aque- 
ous extract  of  pyiethrum  made  into  an  emulsion  with  soap  and  kerosene, 
as  recommended  by  Professor  Gillette.  He  also  disputes  the  statement 
that  the  idea  of  combining  kerosene  and  pyrethrum  was  given  him  by 
Prof.  Jerome  McNeill.*  Professor  McNeill  has  experimented  with  both 
the  Gillette  and  the  Menke  combinations,  and  in  a  recent  communica- 
tion he  confirms  the  statement  that  he  first  suggested  the  combination 
of  these  two  substances  to  Dr.  Menke  and  gives  the  results  of  his  expe- 
rience as  follows : 

In  preparing,  in  accordance  with  your  directions,  Dr.  Meuke's  mixture,  I  used  the 
proportions  given  in  Bulletin  No.  15  of  the  Arkansas  Station.  The  extract  of  pyre- 
thrum was  made  by  simply  digesting  the  powder  in  kerosene  for  three  or  four  hours. 
The  resulting  emulsion  is  good,  and  it  is  about  as  effective  on  the  Cabbage  Worm  as 
he  claimed  it  to  be  on  the  Cotton  Worm.  Mr.  Gillette's  mixture  I  made  with  the 
same  proportion  of  soap,  l^erosene,  and  pyrethrum  as  the  first  mixture  contained. 
*  *  *  The  emulsion  was  made  in  the  usual  manner,  and  then  it  was  diluted  with 
the  kerosene  tea.  When  Dr.  Menke's  mixture  was  diluted  equally,  there  was  no  dif- 
ference between  the  two  in  appearance  or  odor.  In  using  dilutions  of  the  same 
strength  fewer  worms  survived  the  application  of  Mr.  Gillette's  solution,  but  the  dif- 
ference was  immaterial,  as,  when  I  applied  the  mixture  without  knowing  which  I 
was  using,  I  could  not  always  tell  which  of  the  two  I  had  employed.  Such  in  brief 
are  the  conclusions  I  have  reached  after  a  considerable  number  of  experiments  with 
the  two.  I  shall  not  be  satisfied,  however,  without  further  trial  of  these  mixtures 
upon  different  worms.     One  thing  that  has  disturbed  my  satisfaction  with  these  ex- 


*  An  error  was  made  in  the  proportions  of  veratrin  given  in  Insect  Lxfk,  in  that 
one-fourth  pound  was  written  instead  of  one-fourth  ounce.  Three  lines  above  this 
error,  however,  the  correct  jiroportions  are  mentioned,  which  is  sufficient  evidence 
that  tlie  error  was  a  clerical  one. 
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periinents  is,  that  in  many  cases  where  I  had  applied  a  dilution  of  a  given  strength 
to  larvie  of  different  age,  the  younger  laivie  seemed  less  affected  than  the  older. 
Concerning  the  difference  between  an  aqueous  extract  of  pyrethrum  made  into  an 
emulsion  with  kerosene  and  soap,  aud  a  kerosene  extract  of  pyrethrum  made  into 
an  emulsion  with  soap  aud  water,  thiire  is  no  practical  difference.  It  may  be  of 
some  slight  interest  to  scientific  people  to  know  that  the  aqueous  extract  and  the 
kerosene  extract  are  technically  different.  As  far  as  their  use  is  concerned  those  two 
are  absolutely  one.  If  there  is  any  practical  difiereuce  between  them,  the  ac^ueous 
extract  emulsion  is  preferable.  I  have  never  made  any  public  claim  to  having  orig- 
inated the  idea  that  kerosene  would  dissolve  the  insecticide  principle  of  pyrethrum. 
What  I  wanted  to  announce  the  discovery  of  was,  that  the  two  iusecticides,  kero- 
sene aud  pyrethrum,  could  bo  combined  iu  an  emtilsiou  which  would  be  more 
effective  than  either.  When  I  was  assured  by  Mr.  Mally  (an  agent  of  the  Division) 
that  he  had  made  such  a  mixture  while  working  with  Mr.  Gillette,  my  personal  in- 
terest in  the  matter  ceased.  Dr.  Meuke  claims  to  have  discovered  an  "entirely  new" 
insecticide  which  is  remarkable  for  its  cheapness.  I  think  I  have  shown  that  it  is 
composed  of  the  same  materials  which  may  be  used  iu  the  same  proportions  so  that 
the  difference  between  his  emulsion  and  Mr.  Gillette's  is  in  method  of  preparation, 
and  in  this  respect  his  method  is  decidedly  the  inferior.  The  chief  difiSculty  in  the 
use  of  pyrethrum  in  kerosene  eiuulsion  is  the  cost  when  compared  with  the  cost  of 
the  arsenites  iu  the  form  of  powder  or  in  solution. 

Mr.  Smith  had  tried  the  keroseue-pyrethruui  coinbiaatiou  according 
to  Meuke's  formula,  but  had  found  it  of  no  use  against  the  Eose  Chafer. 

In  response  to  a  question  by  Mr.  Smith,  Mr.  Alwood  stated  that  he 
bays  imported  powder  for  from  38  to  40  cents  per  pound  at  wholesale  in 
New  York.  For  buhach  he  has  to  pay  75  cents  per  pound  and  considers 
that  one  is  as  good  as  the  other.  He  finds  that  he  can  keep  the  powder 
in  bulk  for  two  or  three  years,  with  care. 

Mr.  Webster  stated  that  he  could  buy  it  by  the  10  or  20  pounds  in  La 
Fayette,  Ind.,  at  30  cents  per  pound. 

Mr.  Alwood  stated  that  in  his  opinion  this  powder  must  be  adulter- 
ated on  account  of  the  cost  of  production  iu  Dalmatia. 

Mr.  Smith  buys  in  Philadelphia  for  25  cents  per  pound. 

Mr.  Weed  had  found  kerosene  combined  with  pyrethrum  perfectly 
useless  against  the  Harlequin  Cabbage  Bug.  Kerosene  emulsion  is  also 
inett'ective  against  the  same  insect. 

Mr.  Alwood,  however,  had  found  it  effective  for  this  insect. 

Mr.  Weed  stated  that  he  had  killed  the  plants,  but  not  the  bugs.  He 
has  found  the  eggs  of  this  insect  to  hatch  in  three  days  iu  Mississippi 
(first  brood),  those  of  the  second  brood  hatching  in  two  days,  and  those 
of  the  later  brood  in  four  days.  These  periods,  however,  are  not  definite, 
and  conside:  able  variation  occurs. 

Mr.  Smith  finds  this  species  in  southern  New  Jersey,  but  never  upon 
cabbages. 

Mr.  Doran  stated  that  the  bugs  can  be  caught  upon  Mustard  before 
the  cabbages  are  set  out. 

Mr.  Weed  said  that  he  had  experimented  in  that  direction  and  recom- 
mended the  application  of  pure  kerosene  upon  the  first  brood  of  bugs 
upon  Mustard. 
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Mr.  Brouk  bad  traced  an  attack  of  this  Cabbage  Bug  from  Kale  to  Cab- 
bage, the  Kale  having  beeu  destroj^ed  and  but  three  plants  accidentally- 
left. 

Mr.  Osborn  said  that  Mr.  Gillette  conducted  his  kerosene-pyrethruui 
experiments  nearly  a  year  before  his  results  were  published,  awaiting 
confirmative  evidence. 

Mr.  Riley  said  that  the  great  efficacy  claimed  for  these  combinations 
of  Mr.  Menke  and  Mr.  Gillette  will  not  be  borne  out  by  further  experi- 
ment. Against  the  Boll  Worm  his  agents  have  not  found  them  thorough 
antidotes. 

The  Association  then  adjourned. 


AUGUST  18,  MORNING  SESSION. 

The  Association  was  called  to  order  by  President  Fletcher  at  9:30  a.  m. 
Thirty-four  persons  were  present.  The  minutes  of  Monday  meeting 
were  read  and  approved.  On  motion,  a  nominating  committee,  consist- 
ing of  Messrs.  Howard,  Weed,  and  Bruner,  was  appointed. 

Mr.  Weed  presented  the  following  notes  : 

WORK  OF  THE  SEASON  IN  MISSISSIPPI. 

By  H.  E.  Weed,  Agricultural  College,  Mississippi. 
[Secretary's  abstract.] 

There  has  been  no  one  great  outbreak  the  present  season.  Last  year 
stock  was  injured  by  the  Screw  Worm  quite  extensively,  but  the  planters 
are  now  treating  with  carbolic-acid  washes  and  are  lessening  the  dam- 
age. The  Cotton  Leaf-worm  and  the  Boll  Worm  are  the  principal  in- 
sect enemies  of  the  State.  The  former  is  only  just  appearing  and  will 
not  be  destructive.  The  Boll  Worm  was  injurious  last  fall  owing  to 
wet  weather.  J^geria  pyri  occurs  abundantly  in  apple  trees,  but  not  in 
pear.  Hippodamia  convergens  he  has  proven  to  be  an  injurious  insect, 
as  he  has  seen  it  feeding  upon  the  leaves  of  cabbage.  Moreover  he  has 
poisoned  with  Paris  green  and  killed  the  beetles.  The  Chinch  Bug 
occurs  in  the  western  part  of  the  State  on  corn.  The  cabbage  crop  is 
almost  invariably  destroyed  by  the  Harlequin  Bug  and  other  insects. 
The  Plum  Curculio  is  very  abundant  upon  peaches.  Cattle  Ticks 
{Ixodes  bovis)  are  very  abundant  in  the  Southern  part  of  the  State. 
The  remedy  in  use  is  to  feed  the  cattle  equal  parts  of  sulphur  and  salt 
continously. 

The  question  of  the  action  of  the  sulphur  was  brought  up  by  Mr. 
Fletcher  and  Mr.  Marlatt,  and  Dr.  Marx  stated  tbat  the  sulphur  was 
eliminated  by  the  sudoriferous  glands,  thus  bringing  it  into  contact 
with  the  ticks. 
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Mr.  Smith  considered  Mr.  Weed's  experiments  with  Paris  green 
against  Rippodainia  convergens  not  conclusive  as  indicating  their  phy- 
tophagic  habit,  as  the  beetles  might  have  been  feeding  upon  plant  lice 
and  thus  have  been  poisoned  by  the  Paris  green. 

Mr.  Popenoe  stated  that  he  had  fonnd  Rippodaniia  feeding  upon  rust 
spores. 

Mr.  Weed  described  the  treatment  of  Cotton  for  the  Cotton  AYorm  by 
means  of  a  long  pole  carried  across  a  mule's  back  with  a  bag  of  Paris 
green  hanging  to  each  end  of  the  pole.  In  this  way  four  rows  of  Cotton 
can  be  treated  at  once  with  undiluted  Paris  green. 

Mr.  Webster  stated  that  in  Louisiana  four  sacks  were  thus  strung 
upon  a  single  pole. 

Mr.  Kellicott  presented  the  following  note: 

NOTE  ON  THE  HORN  FLY  IN  OHIO. 

By  D.  S.  Kellicott,  Columbus,  Ohio. 

Since  the  full  accounts  of  the  Horn  Fly  given  in  Insect  Life  and  else- 
where, I,  as  many  others  doubtless,  have  sought  for  it  wherever  I  had 
an  opportunity.  I  remember  no  reports  of  its  occurring  west  of  the 
Atlantic  border,  but  it  certainly  has  a  foothold  in  central  Ohio.  Dur- 
ing the  first  week  of  July  last  I  found  it  in  great  numbers  on  the  farm 
of  Mr.  A.  Freed,  Pleasant  Township,  Fairfield  County.  Large  patches 
were  seen  on  the  backs  and  about  the  horns.  The  animals  referred  to 
had  been  dehorned,  but  the  fly,  true  to  its  instincts,  congregated  about 
the  stumps.  At  Sugar  Grove,  8  miles  south,  a  few  were  found,  whilst 
at  Rockbridge,  4  miles  farther  down  the  Hocking  Valley,  none  were 
to  be  found.  There  appears  to  be  none  north  of  the  first-mentioned 
station,  as  I  had  a  fair  opportunity  to  examine  cattle  at  Lakeside  (Lick- 
ing reservoir).  They  have  not  been  seen  at  Columbus.  It  seems  from 
the  limited  observations  I  have  been  able  to  make  that  it  is  spreading 
southward  from  near  Lancaster.  The  Baltimore  and  Ohio  Eailway 
passes  but  a  short  distance  north  of  this  place,  and  it  is  easy  to  see 
that  it  is  possible,  or  indeed  probable,  that  it  was  introduced  by  trans- 
portation in  cattle  cars  from  the  East. 

Mr.  Smith  stated  that  the  Horn  Fly  was  not  injurious  in  any  part  of 
New  Jersey  last  year,  stockmen  adopting  the  plan  of  spraying  with 
fish-oil  compound.  He  also  stated  that  the  plastering  of  the  dung  was 
practiced  in  his  State  in  small  stock  yards. 

Mr.  Howard  said  that  even  in  large  grazing  fields  this  latter  plan  is 
often  practicable  in  spite  of  the  objections  which  stock-growers  urge. 
At  the  time  when  the  flies  are  ovipositing  the  cattle  are  generally  con- 
gregated in  some  one  spot  for  shade. 

Mr.  Lintner  said  that  he  heard  of  the  fly  in  the  southeastern  portion 
of  New  York  State. 
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Mr.Osborn  said  that  there  had  been  au  unverified  report  of  its  occur- 
rence iu  Iowa.  He  believes  that  the  plaster  treatment  of  the  duug  Avill 
be  practicable  in  his  State. 

Mr.  Fletcher  said  that  many  remedies  which  are  considered  imprac- 
ticable by  farmers  prove  eventually  to  be  very  practicable,  and  he  in- 
stanced the  poisoned  ball  system  for  cutworms,  and  said  that  standing 
grain  can  be  sprayed  with  knapsack  pumps. 

The  Secretary  then  read  the  following,  which  was  addressed  to  the 
President,  Mr.  Fletcher : 


NOTES  OF  THE  SEASON. 

By  Elkanor  A.  Ormekod,  St.  Albans,  England. 

You  pay  me  the  compliment  of  suggesting  that  I  should  send  a  short 
report  of  my  entomological  work  of  this  year  up  to  present  date. 
But  though  it  would  indeed  be  a  gratification  to  me  if  anything  I  could 
mention  should  be  thought  of  interest,  yet  I  feel  such  a  hesitation  in 
submitting  anything  I  can  say  to  such  a  supremely  well  skilled  tri- 
bunal as  that  of  the  meetingof  the  Association  of  Economic  Eutomolgists 
at  Washington,  that  I  will  rather  endeavor  to  give,  in  letter  form  to 
yourself,  some  notes  of  what  we  have  been  doing,  from  which,  if  you 
judge  fit,  you  could  lay  some  points,  with  my  best  respects,  before 
the  meeting. 

Paris  green. — I  think  that  I  may  now  report  the  use  of  Paris  green 
in  fluid  state  (as  a  remedy  for  attacks  of  orchard  caterpillars)  as 
having  thoroughly  taken  root  in  this  country.  It  is  not  yet  as  widely 
spread  as  could  be  wished,  but  the  very  large  amount  of  inquiry 
sent  me  during  the  spring  and  summer  months  as  to  the  nature  and 
method  of  application  of  the  remedy  gives  me  good  hope  that  its  use 
is  extending. 

We  have  nearly,  if  not  entirely,  overcome  the  clamor  as  to  the  use  of 
a  "deadly  poison,"  and  now  I  have  rather  to  attend  to  the  other  side  of 
the  question  and  warn  as  to  the  necessities  of  care. 

My  correspondents  are  not  without  a  sort  of  dry  jocoseness  in  the 
matter,  for  having  cautioned  one  inquirer  that  if  he  sprayed  his  goose- 
berries he  had  better  have  a  large  gooseberry  pie  made  and  consumed 
by  himself  and  household  as  a  proof  that  all  was  right,  I  presently 
received  a  donation  of  as  fine  green  gooseberries  as  could  be  desired. 
Did  he  wish  to  transfer  the  experiment,  I  wonder?  About  effect  of 
Paris  green  on  leafage,  one  of  my  correspondents  reports  to  me  that  in 
his  plum  gardens  (32  acres)  he  syringed  twice  with  Paris  green  at  a 
strength  of  1  ounce  to  10  gallons,  using  the  "  Gelair"  sprayer.  He  did 
not  begin  until  the  plum  blossoms  fell,  and  had  to  syringe  twice  because 
of  the  badness  of  the  attack,  also  because  rain  came.  The  syringing 
was  very  carefully  done  so  that  there  was  no  observable  dropping  from 
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the  leaves,  aud  ou  the  10th  instant  he  wrote  me :  "  I  have  au  extraordi- 
nary crop  of  plums  in  consequence." 
With  regard  to  foliage  of  the  sprayed  trees,  he  says  : 
I  find  that  the  Pershore  Ego^  Plum,  Victoria,  aud  Damsous,  have  their  foliage  quite 
uninjured  aud  looking  very  healthy  ;  but  Czar  and  Eivers  Early  Prolific  are  decidedly 
injured,  aud  New  Orleans  iu  a  lesser  degree.  These  are  all  the  varieties  I  grow. 
Evidently  some  varieties  of  plums  are  much  more  easily  injured  than  others  hy  Paris 
green.    (I.  R). 

I  hope,  before  preparing  my  next  annual  report,  to  obtain  detailed 
information  on  this  subject  from  various  quarters,  but  I  think  the  fur- 
ther observation  of  my  correspondent  (M.  J.  Riley,  of  Putley  Court,  W. 
Ledbury)  well  worth  attention  here  until  ice  are  more  experienced. 

I  syringed  60  acres  of  apple  trees  which  were  badly  attacked  by  caterpillars,  1  ounce 
to  20  gallons,  which  seemed  to  kill  the  caterpillars,  so  that  one  naturally  asks,  why 
make  it  any  stronger  for  plums  ?     (I.  R). 

But  I  find  difficulty  iu  persuading  people  to  be  moderate,  as  they 
desire  a  strong  spraying  to  do  all  the  work  at  once. 

M.  J.  Riley  further  notes,  relatively  to  eiiect  of  method  of  spraying, 
that  last  year  (before  we  could  procure  proper  sprayers)  he  had  only 
common  garden  syringes  j  that  he  syringed  "  Damascenes,"  badly  in- 
fested, with  the  same  strength  of  Paris  green  now  used  with  success  on 
several  kinds  of  plums,  namely,  1  ounce  to  10  gallons,  aud  too  much 
being  put  ou  so  that  the  trees  dripped,  the  lower  branches  were  killed. 

After  our  real  difficulties,  and  the  boundless  and  fathomless  amount 
of  damage  and  trouble  predicted  last  year,  it  is  a  very  great  satisfac- 
tion to  me  to  have  trustworthy  reports  of  the  excellent  state  of  foliage 
of  trees  properly  sprayed  last  year,  aud  also  to  find  the  greatly  lessened 
amount  of  caterpillar  presence  which  occurs  compared  to  previous  ap- 
pearances where  Paris  green  applications  or  banding  have  been  ^rop- 
erly  attended  to. 

But  I  should  be  ungrateful  and  fail  iu  proper  thankfulness  if  I  did 
not  acknowledge  that,  for  this  benefit  to  British  fruit-growers  from  the 
use  of  Paris  green,  we  are  indebted,  I  believe,  primarily,  to  the  exer- 
tions of  our  respected  friend,  now  holding  the  distinguished  office  of 
Entomologist  of  the  Department  of  Agriculture  of  the  United  States  of 
America,  and  likewise  to  the  careful  working  forward  of  the  subject 
both  in  the  United  States  of  America  and  Canada,  and  for  myself  I  am 
bound  to  say  (and  I  hope  you  will  permit  me  to  acknowledge)  that  but 
for  the  efficient  and  kind  help  you  were  good  enough  to  give  myself 
and  our  Gresham  committee,  I  greatly  doubt  if  we  could  have  pushed 
the  subject  to  its  present  well-based  standing. 

Our  Gresham  fruit  committee  is  doing  good  work  by  the  investiga- 
tion of  the  members  being  extended  to  all  other  noticeably  injurious 
fruit  attacks  which  they  discover  to  be  present.  These  are  entered  on 
at  their  meetings.  Where  the  insect  pest  is  unknown  to  them  they  for- 
ward it  to  me  and  I  identify  (or  procure  its  identification)  for  them,  and 


38 

with  the  addition  of  their  practical  observations  of  life  history,  and 
means  of  prevention  and  remedy,  added  to  what  we  find  recorded,  we 
make  serviceable  advance. 

It  wonld  be  very  advantageous  if  we  bad  more  such  committees,  for 
the  work  is  so  very  real.  No  make  believe  or  fanciful  remedies  gain 
the  stated  formal  approval  of  a  body  of  experienced  fruitgrowers 
whose  returns  depend  on  the  treatment  of  their  crops. 

This  year  we  have  been  working  up  for  one  thing,  the  Raspberry  Bee- 
tle, Byturus  tomentosiis,  Fab.,  which  Mr.  C.  D.  Wise  finds  at  the  Tod- 
dington  fruit  grounds,  may  be  best  got  rid  of  by  shaking  down  into 
bags  moistened  or  sprinkled  with  paraffin. 

The  Raspberry  Bud  Caterpillar  of  the  Lampronia  ruhiella,  Bjerk.,  has 
also  been  greatly  troubling  raspberry  growers  by  its  injury  to  the 
young  buds  and  sometimes  in  the  canes.  We  hope  by  gathering  the 
infested  buds  or  neighboring  bunches  of  leaves  in  which  the  larva  has 
pupated,  and  destroying  these,  to  have  forestalled  much  recurrence  of 
next  year's  attack. 

Plum  Sawfly  has  also  made  a  slight,  and  Apple  Saw-fly  a  very  de- 
cidedly injurious  appearance.  I  conjecture  that  the  similarity  (to 
general  inspection)  of  the  attack  of  the  latterto  thatof  the  Codling  Moth 
Caterpillar  has  caused  it  not  to  be  generally  noticed  before,  and  I  hope 
to  be  able  to  add  some  notes  on  the  changes  in  appearance  of  the  larvae. 
In  all  respects  of  habits  and  appearance  preceding  pupation  this  Saw- 
fly  larva  agrees  with  such  descriptions  as  I  have  access  to  of  that  of  the 
Tenthredo  testudinea  King  {=  Roplocampa  testudinea  Klug),  hut- pre- 
viously I  find  that  instead  of  the  head  being  tawny  or  pale  chestnut, 
and  little  trace  of  color  above  the  caudal  extremity,  that  the  head  is 
pitchy  black,  and  there  is  also  a  pitchy  black  plate  above  tTie  tail  pre- 
ceded by  a  cross  band  and  a  few  small  markings  also  pitchy  or  black. 

We  have  traced  this  change  by  the  observer  (Mr.  Wm.  Coleman,  of 
Cranfield,  Beds.)  watching  specimens  for  mQ  in  natural  conditions 
through  their  transformations.  I  think  that  if  this  change  has  not  been 
noted  it  will  be  of  serviceable  interest  to  record  it,  as  on  first  glance  the 
variously  marked  larviiB  appear  to  be  of  different  species. 

For  prevention  of  recurrence  of  this  attack  I  am  suggesting  lightly 
shaking  infested  trees  over  cloths  sprinkled  with  some  mineral  oil,  so 
that  the  caterpillars  which  are  very  fairly  active  should  not  escape.  Plum 
Sawfly  has  been  only  reported  from  one  locality. 

The  bud-galls  on  Black  Currant  caused  by  the  Phytoptus  ribis  or 
Black  Currant  Gall  Mite  have  been  present  to  a  seriously  destructive 
extent.  We  know  of  no  remedy  for  this  attack  excepting  use  of  soft 
soap  and  suli)hur  wash,  or,  as  a  preventive  of  spread,  breaking  off  the 
bud-galls.  We,  however,  have  found  this  year  that  parasites  are  at 
work  in  the  persons  of  Chalcids,  wliich  we  have  not  yet  identified  spe- 
cifically, and  from  some  small  amount  of  further  observation  I  venture 
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to  hope  that  we  maj^  fiud  a  dipterous  hirva  is  also  aiding  ns  in  preventive 
service. 

1  fear  these  simple  matters  maj'  not  be  worth  your  attention,  but  I 
just  mention  them  as  a  part  of  the  work  to  which  our  fruit  growers  are 
giving  careful  attention. 

The  iield  crop  insect  pests  have  been  very  prevalent  this  year,  and  at 
this  time  we  have  just  begun  a  heavy  visitation  at  three  places  in  the 
east  of  England  of  the  larvae  of  the  Plutella  crucifcrarum  Zell  (Diamond- 
back  Moth  as  we  call  it).  But  I  ought  not  to  venture  to  intrude  on 
your  time  more  than  with  just  two  observations  more. 

One,  that  I  find  the  distorted  growth  of  heads  of  Tares  {Vicia  sativa) 
which  I  drew  attention  to  in  my  fourteenth  report  is  originated  by  the 
presence  of  Cecidoinyiid  larvtc.  I  found  them  present  in  large  numbers, 
and  have  care  fully  figured  the  head  and  caudal  extremity  and  likewise  the 
anchor  process,  which  agrees  so  minutely  with  that  of  Cecidomyia  legu- 
minicolahmtner  that  I  am  looking  forward  with  impatience  to  the  devel- 
oi)ment  of  the  imago.  My  special  colleague  in  observation  of  this  attack 
(Mr.  A.  Hamlin,  of  Chellowes  Park,  Lingfield)  has  planned  an  arrange- 
ment in  the  open  field  by  which  the  imagos  when  they  rise  from  the 
soil  will  (according  to  all  ordinary  habits  of  insect  procedure)  be  safely 
trapped  conveniently^  for  examination.  I  am  sparing  no  pains  also  my- 
self to  develop  the  imagos,  though  1  have  not  the  opportunity  to  attempt 
to  rear  the  larvte  in  absolutely  natural  and  undisturbed  circumstances. 

My  other  observation  is  regarding  the  Bypoderma  bovis,  the  War- 
ble Fly.  We  are  still  fighting  ignorance  and  idleness  and  downright 
knavery,  which  are  the  supports  of  continuance  of  this  attack 5  but  I 
had  the  great  satisfaction  this  summer  of  hearing  from  Mr.  Bailey,  the 
head  master  of  the  Aldersey  Grammar  School,  Bunbury,  Tarporly,  Che- 
shire, that  it  was  not  worth  whde  to  give  me  a  detailed  report  again  this 
year,  as  for  all  practical  purposes  the  attack  was  now  stamped  out  in  the 
district. 

This  gratifies  me  exceedingly.  Some  six  or  eight  years  ago  Warbles 
were  described  "as  plentiful  as  blackberries"  in  the  district, and, under 
the  teaching  of  their  admirably  intelligent  master,  the  boys,  who  are 
mainly  sons  of  farmers  and  agricultural  laborers,  set  themselves  yearly 
to  clear  all  the  cattle  they  had  access  to  of  the  maggots.  1  had  yearly 
detailed  reports  of  quantity  killed,  and  now  I  can  point  to  the  district 
and  to  the  satisfaction  of  the  cattle  owners  as  a  proof  of  what  can  be 
done  by  the  simplest  hands  where  head  and  heart  go  to  the  work. 

But  now  I  ought  not  to  add  another  word,  and  if  there  is  anything 
in  the  foregoing  pages  which  you  think  worthy  of  bringing  before  the 
distinguished  Entomological  meeting  at  Washington  it  will  be  a  great 
gratification  to  me.  I  should  like  much  to  be  present  myself,  with  the 
double  pleasure  of  seeing  many  whom  I  know  by  their  letters  are 
kind  friends  to  myself,  and  also  learning  much  that  would  be  of  enor- 
mous benefit  to  me.  (Torringtou  House,  St.  Albans,  England,  July 
20,  1891.) 
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Mr.  Sonthwick  moved  a  vote  of  thanks  to  MissOruierod  for  lier  excel- 
lent paper.     Adopted. 

Mr.  Osboru  spoke  of  tbe  great  value  of  Miss  Ormerod's  work  against 
the  Warble  Fly  as  showing  bow  combination  among  workers  can  bring 
about  almost  entire  immunity  from  this  pest.  Miss  Ormerod's  plan 
should  be  adopted  in  this  country. 

Mr.  Fletcher  also  spoke  highly  of  Miss  Ormerod's  work  in  this  inves- 
tigation. 

Mr.  Marlatt,  however,  stated  that  the  plan  of  gathering  the  bots 
from  the  backs  of  cattle  can  only  be  practiced  in  the  East,  where  the 
cattle  are  domestic,  and  will  not  pay  for  the  trouble  in  the  West,  where 
the  cattle  are  wild  and  would  have  to  be  roped  and  thrown. 

Mr.  Fletcher  thought,  however,  that  the  saving  of  hide  value  alone 
would  pay  for  this  trouble. 

Mr.  Sonthwick  thought  that  it  would  be  a  very  easy  matter  to  rope 
and  throw  the  cattle  in  the  West,  and  considered  that  it  would  pay. 

Mr.  Osborn  called  attention  to  the  fact  that  the  majority  of  Western 
cattle  are  sent  East  and  slaughtered  so  that  the  bots  have  no  chance  of 
maturing.  He  insisted  upon  the  ease  of  stamping  this  pest  out  in 
restricted  localities  in  this  manner,  since  the  flies  do  not  migrate  to  any 
extent. 

Mr.  Kellicott  stated  that  he  had  known  the  Warble  Fly  to  be  very 
bad  in  Oswego  County,  New  York. 

Mr.  Lintner  stated  that  it  is  not  a  general  pest  in  New  York  State, 
but  occasionally  a  local  one.  Mr.  Lintner  further  stated  that  Miss 
Ormerod  has  proven  the  Plum  to  be  less  susceptible  to  the  arsenites  in 
England  than  the  Apple — a  remarkable  fact  and  not  at  all  in  accordance 
with  our  experience  in  this  country.  This  difterence  probably  depends 
upon  climate  and  upon  difference  in  varieties. 

Mr.  Sonthwick  suggested  the  reference  of  this  question  to  the  bot- 
anists. 

Mr.  Fletcher  stated  that  different  varieties  of  plums  show  with  him 
great  difference  in  susceptibility  to  this  treatment.  He  spoke  of  the 
great  variation  in  the  texture  of  the  leaf  and  in  other  particulars  in 
the  varieties  of  Plums.  Much  work  must  be  done  in  this  direction. 
He  also  mentioned  the  great  susceptibility  of  the  Peach. 

Mr.  Alwood  mentioned  the  fact  that  the  addition  of  lime  water  to 
the  arsenical  mixture  absolutely  prevents  the  burning  of  the  foliage. 

Mr.  Cook  had  found  the  Bot-fly  attack  much  less  in  cleared  farms 
than  in  wooded  farms.  In  regard  to  the  arsenites,  he  said  that  an 
abundance  of  Aphids  and  consequent  weakening  of  the  vitality  of  the 
tree  might  make  it  more  susceptible. 

Mr.  Smith  suggested  that  the  water  referred  to  by  Miss  Ormerod 
might  contain  lime  silts  so  as  to  make  the  application  more  innocuous. 
He  stated  that  the  chemical  reasons  for  the  prevention  of  injury  to 
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foliage  by  the  additiou  of  lime  water  are  given  in  tlic  appendix  to  his 
annual  report  of  tbe  present  year. 
Mr.  Popenoe  presented  tbe  following : 

NOTES  ON  THE  RECENT  OUTBREAK  OF   DIS30STEIRA  LONGI- 
PENNIS. 

By  E.  A.  Popenoe,  Manhattan,  Eans. 

[Secretary's  abstract.] 

July  10  to  19  tbe  author  visited  tbe  northern  part  of  Lincoln  County, 
Colo.,  on  account  of  newspaper  reports  of  tbe  stopping  of  trains  by 
grasshoppers.  He  found  a  strip  of  country  16  by  25  or  30  miles  in 
extent  fairly  covered  with  locusts,  which  proved  to  be  Dissosteira  Ion- 
gipennis,  a  western  isotype  of  tbe  eastern  D.  Carolina.  They  were  con- 
gregated especially  in  the  boundaries  of  this  area.  The  country  is 
j)oor  and  planted  here  and  there  to  Corn  and  Sorghum,  and  there  are 
occasional  patches  of  garden  vegetation.  The  season  has  been  favora- 
ble and  cool.  Tbe  locusts  are  said  to  have  come  in  swarms  from  the 
South  last  fall  and  to  have  settled  along  tbe  Big  Sandy  Creek  in  a  patch 
two  or  three  miles  in  circumference,  in  which  they  layed  their  eggs  in 
great  numbers.  Upon  batching  this  spring  tbe  young  spread  outwards. 
At  the  time  of  his  visit  in  the  northern  part  of  the  strip  the  insects  were 
in  the  last  larval  and  pupal  stages,  with  very  few  imagos.  At  the  south 
line,  however,  tbe  winged  individuals  were  very  abundant  and  flew  like 
birds.  The  young  hoppers  had  tbe  habit  of  crawling  up  the  side  of 
buildings  for  a  few  feet,  presumably  for  warmth.  They  were  not 
strictly  confined  to  roads,  but  traveled  over  bluffs  and  rounded  bills, 
eating  the  buffalo  and  gramma  grass.  Tbe  winged  individuals  flew 
always  to  the  south,  but  tbe  others  spread  regularly  outwards  in  all 
directions.  Tbe  line  of  march  was  quite  visible  at  some  distance  on 
tbe  hillsides,  and  sheep-growers  had  to  change  the  localities  of  their 
flocks.  In  marching,  as  a  general  thing,  they  preferred  to  follow  tbe 
roads,  moving  quite  rapidly,  about  1  mile  in  6  hours. for  C  or  8  hours  in 
a  day  only.  They  are  credited  with  all  tbe  destruction  which  has  been 
done  by  all  kinds  of  insects,  and  he  thinks  that  they  did  but  very  little 
damage  to  potatoes  and  corn,  although  marching  through  the  fields  in 
great  numbers.  At  the  time  of  bis  visit  they  were  marching  through 
wheat  fields  in  the  same  way,  but  since  be  left  they  have  done  some 
damage  to  this  crop.  Many  dead  ones  were  noticed  in  one  locality, 
but  no  signs  of  parasitism  were  found.  It  is  supposed  that  they  were 
destroyed  by  hail.  In  his  opinion  the  insect  occurs  generally  upon 
low  ground  rather  than  upon  high  ground. 

Mr.  Bruner  said  that  this  species  is  very  seldom  found  below  3,000 
feet  or  above  5,500  feet  elevation.  It  occurs  in  Nebraska,  Kansas,  Col- 
orado. Wyoming,  and  northeastern  New  Mexico.    It  preferably  locates 
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itself  on  the  side  of  hills  or  the  upper  portion  of  slopes  where  the  veg- 
etation is  scattered.  Its  near  i\\\y,  D.  c<(rolina,is  found  throughout 
North  America  following  civilization  in  caltle  yards,  roads,  and  streets. 
He  had  also  seen  the  dead  locusts  in  one  locality  in  eastern  Colorado 
and  considered  that  they  had  been  killed  by  hail. 

Mr.  Popenoe  said  that  he  had  really  found  that  they  had  stopped 
trains,  but  upon  steep  grades  only  and  by  greasing  the  rails. 

Mr.  Osborn  has  found  this  species  in  southwestern  Kansas  in  the 
higher  portions  of  river  valleys  and  feeding  upon  the  grass  along  the 
roads. 

Mr.  Beckwith  presented  the  following  : 

NOTES  OH  A  CORN  CRAMBID. 

By  M.  H.  Beckwith,  Newark,  Del. 
[Secretary's  abstract.] 

For  three  years  the  author  had  heard  complaints  in  the  southern 
counties  of  Delaware  of  an  insect  called  by  the  people  a  "Cutworm." 
This  year  at  the  experiment  farm  at  Dover  many  hills  were  destroyed  by 
this  insect  which  he  had  had  an  opportunity  to  study.  The  land  was  in 
Timothy  last  year  and  planted  to  Corn  the  present  season.  Large  num- 
bers of  the  larva?  were  found,  sometimes  30  in  a  hill,  working  around  the 
outside  of  the  stalk  below  the  surface  of  the  ground  in  silken  galleries, 
but  not  boring  into  the  heart  of  the  stalk.  He  had  sent  specimens  of 
the  moth  which  he  reared  to  the  Department  of  Agriculture  and  it 
had  been  determined  for  him  as  Gramhus  caUglnosellus.  He  had  tried 
Paris  green,  but  does  not  know  with  what  efl'ect- 

Mr.  Smith  had  heard  of  a  similar  attack  on  Corn  in  New  Jersey.  He 
advised  the  farmers  to  put  on  a  heavy  dose  of  kainit  just  after  plowing 
and  had  heard  no  more  complaints. 

Mr.  Osborn  suggested  that  if  the  insect  works  like  Crambm exsiccafus 
plowing  at  the  right  time  will  prove  efi'ective. 

Mr.  Howard  said  that  the  insect  was  abundant  in  1886  at  Benniugs, 
Md.,  and  that  the  only  remedy  which  he  was  able  to  suggest  at  that 
time  was  plowing  immediately  after  harvest. 

Mr.  Alwood  doubted  whether  kainit  would  act  as  well  as  the  refuse 
salt  from  meat-packing  establishments,  which  he  had  found  to  be  a  good 
cut- worm  remedy  if  sowed  before  planting. 

Mr.  Smith  recommended  kainit  because  it  is  a  fertilizer  as  well  as  an 
insecticide. 

Mr.  Alwood  stated  that  kainit  is  a  bad  form  of  potash  for  tomatoes 
and  potatoes. 

Mr.  South  wick  said  that  his  grandfather  used  to  drop  a  salt  herring 
into  each  corn  hill  as  a  preventive  against  Cutworms. 
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Mr.  Beckwitli  said  that  he  liad  applied  a  fertilizer  and  salt  in  Dela- 
ware ibr  Cabbage  and  thus  prevented  Cutworms,  as  he  proved  by  a 
check  experiment. 

Mr.  Alwood  uses  tobacco  also  in  fertilizers  as  insecticides. 

Mr.  Smith  presented  the  following  paper : 

NOTES  OF  THE  YEAR  IN  NEW  JERSEY. 

By  JoHX  B.  Smith. 

During-  the  spring  of  1890  the  larvre  of  the  Clover-leaf  Beetle,  Phyto- 
nomus punctatns^  appeared  in  great  numbers  and  threatened  to  become 
seriously  destructive.  A  fungoid  disease  opportunely  attacking  them, 
the  vast  majority  were  killed  oii'  before  they  were  more  than  half  grown. 
Some  few  escaped,  however,  and  the  threat  of  injury  was  repeated  dur- 
ing the  spring  of  1891.  The  numbers  were  not  so  great,  however,  and 
the  fungus  disease  stepped  in  as  before,  destroying  the  larviE  before 
they  had  done  serious  injury. 

Complaints  of  twig  blight  in  apple  were  made  early  in  the  season, 
and  on  investigation  two  coleopterous  insects  were  found  to  be  con- 
cerned in  it.  One  of  these,  the  larva  of  Eupogonius  tomentosus,  bored 
through  the  center  of  the  new  wood,  or  rather  that  made  during  the 
previous  year,  and  killed  the  twig.  The  beetles  appeared  in  June. 
The  other  was  a  small  Scolytid, probably  Hypothenemus,\Y\iich  made  short 
galleries  in  the  extreme  tip  of  the  twigs  infested  by  the  Longicorn  larva. 
It  is  probable  that  this  attack  is  secondary,  and  not  made  wnile  the  wood 
was  sound. 

Some  discussion  was  had  at  our  last  meeting  concerning  the  points 
of  the  tree  attacked  by  the  larva  of  Saperda  Candida.  This  led  me  to 
observe  carefully  during  the  present  season,  and  I  find  that  while  in 
quince  the  attack  is  almost  exclusively  at  the  base  of  the  tree,  in  apple 
and  pear,  any  part  of  the  trunk  and  even  the  larger  branches  may  be 
attacked.  The  larvie  are  more  numerous  at  the  base,  as  a  rule,  but  the 
other  localities  are  not  by  any  means  exceptional.  I  know  that  no  other 
larv?e  were  concerned,  because  I  cut  out  pupte  and  imagines  as  well, 
and  am  certain  of  my  facts. 

Peach  borers,  the  larvie  of  Sannina  exitiosa^  are  now  largely  treated 
by  mechanical  coatings  to  the  trunk.  The  favorite  means  is  the  one 
recommended  by  me  in  the  bulletins  of  the  station  and  at  farmers'  meet- 
ings. It  is  simply  a  thick  whitewash  with  Paris  green  and  glue  added. 
I  have  nev^er  discouraged  the  use  of  other  mechanical  coatings,  but  have 
taken  great  pains  to  explain  that  no  remedial  results  must  be  expected; 
that  the  measure  was  protective  merely.  Tlie  use  of  paint,  as  sug- 
gested by  Mr.  Alwood,  does  not  find  favor,  owing  to  a  fear  that  injury 
may  result  to  the  tree. 

Blackberry  insects  have  been  particularly  observed ;  but  as  I  have 
already  described  these,  a  mere  mention  here  is  all  that  is  needed. 
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The  Rosecbafer,  Macrodactylm  suhspinosus^  has  been  less  destructive 
than  usual.  My  studies  ou  this  insect  have  appeared  in  bulletin  form, 
and  I  need  only  emphasize  here  that  all  my  tests  of  remedial  measures 
were  made  in  the  field  under  ordinary  field  conditions,  and  that  the 
results  are  such  as  would  likely  be  obtained  by  a  farmer  employing 
them. 

The  Grape  Flea-beetle  made  its  appearance  very  early  in  the  year,  be- 
fore even  the  leaves  had  made  their  appearauce,  and  began  eating  the 
buds.  I  recommended  collecting  in  kerosene  pans  early  in  the  day,  and 
this  proved  effective.  About  a  pint  of  the  beetles  were  sent  me  in 
grateful  acknowledgment. 

Eoot  maggots  have  been  very  abundant,  and  onions  have  been  most 
severely  attacked.  In  some  places  the  young  sets  have  been  com- 
pletely destroyed.  This  pest  is  now  pretty  well  distributed  in  the 
trucking  districts  around  Philadelphia. 

Aphides  on  orchard  fruits,  and  particularly  on  apple,  became  very 
abundant  during  a  three  weeks'  drought  near  New  Brunswick,  and 
blackened  tips  everywhere  caused  serious  alarm.  A  cold  storm  lasting 
two  days  broke  the  drought,  and  apparently  checked  the  multiplication 
of  the  species.  There  was  no  further  increase  of  injury,  at  any  rate, 
and  no  other  complaints  reached  me. 

The  melon  vines  have  suffered  greatly  from  attacks  of  Aphides,  but 
still  more  from  a  bacterial  disease.  The  damage  done  by  the  latter  is 
quite  usually  attributed  to  the  Aphides. 

I  have  made  some  study  of  squash  insects,  more  particularly  of  the 
"Borer"  Melittia  ceto,  of  which  I  have  previously  spoken.  The  Striped 
Beetle.  Dmftro^im  vittata,  does  not  bother  our  large  growers  very  much. 
When  they  seem  abundant,  they  use  lime  or  plaster  on  a  day  when  there 
is  a  gentle  wind,  sowing  it  on  broadcast.  The  beetles  fly  before  it  and 
are  driven  off'  the  field.  The  next  man  takes  up  the  work  on  his  field, 
and  so  the  beetles  are  driven  off"  until  they  reach  some  unguarded  field 
which  is  then  usually  injured  quite  seriously.  Epilachna  borealis  has 
been  very  abundant,  and  has  eaten  characteristic  patches  at  the  edges 
of  the  leaves.  The  insects  made  their  appearance  as  soon  as  the  squashes 
were  well  up,  but  did  not  begin  mating  or  ovipositing  until  the  middle 
of  July.  Larvie  were  not  found  until  August.  This  gives  quite  a  long 
period  for  the  mature  insect.  It  is  easily  kept  in  check  by  the  use  of 
the  arsenites. 

The  Corn  Bill-bug,  Sphenophorua  Hculptilis,  appeared  in  large  numbers 
in  Burlington,  Salem,  and  Gloucester  Counties,  and  perhaps  in  other 
surrounding  regions.  The  beetle  drilled  the  characteristic  holes  in  the 
young  plants  at  or  near  the  surface  and  thus  destroyed  many  acres  of 
corn.  I  advised  replanting  after  a  short  delay,  and  the  second  crop  of 
plants  was  undisturbed.  The  insect  was  a  new  one  to  growers,  and  its 
appearance  in  such  numbers  caused  consternation.  They  were  most 
numerous  on  old  sod,  but  by  no  means  confined  to  such  land. 


45 

Biplosis pyrivora  has  beeu  complained  of  as  an  injurious  species  for 
the  first  time.  It  has  reached  Newark,  Montclair,  Elizabeth,  and  Pat- 
erson,  so  far  as  my  information  extends,  and  has  probably  been  in  some 
orchards  for  at  least  three  years.  Where  it  first  made  its  start  in  this 
State  Iliave  been  unable  to  ascertain.  The  Lawrence  pear  is  the  one 
most  generally  attacked,  in  one  orchard  over  90  per  cent  of  the  fruit 
being  infested.  From  an  examination  of  the  infested  fruit  I  believe  the 
egg  is  laid  in  the  ovary,  or  if  not  that,  the  young  larva  does  not  pierce  the 
fruit,  but  follows  the  pistil  into  the  ovary  or  seed  chamber,  the  opening 
in  this  variety  of  pear  being  quite  wide.  In  mauy  cases  also  this  same 
passage  is  used  by  the  larva  to  leave  the  fruit  where  it  remains  sound 
and  does  not  crack.  This  promises  to  be  one  of  the  most  dangerous  of 
the  fruit  x^ests. 

Spraying  fruit  trees  with  London  purple  has  been  very  generally 
practiced  in  New  Jersey  and  always  with  most  gratifying  results  An 
unexpected  result  has  been  the  destruction  of  the  fungus  on  the  pear 
which  so  generally  disfigures  varieties  like  the  Bartlett.  Fruit  on 
sprayed  trees  is  fine  and  clean,  that  on  the  others  is  spotted  and 
clouded  and  of  an  inferior  grade. 

The  Plum  curculio  has  made  a  plum  crop  almost  impossible  in  New 
Jersey.  I  made  only  one  experiment  myself  during  the  season,  spray- 
ing one  tree  with  the  kerosene  emulsion,  1  to  12,  once  a  week  for  six 
weeks.  At  the  end  of  that  period  nearly  every  plum  on  the  tree  had  from 
one  to  six  larvae,  and  I  called  the  experiment  a  failure.  Several  grow- 
ers who  had  a  few  trees  only  report  a  favorable  result  in  spraying  with 
the  arsenites,  and  there  seems  little  doubt  but  that  a  certain  percent- 
age of  fruit  can  be  saved  in  this  way.  For  small  trees  of  choice  varie- 
ties I  suggested  cutting  out  the  egg.  This  was  done  in  a  few  cases 
with  absolute  success.  It  leaves  only  a  trifling  scar,  no  more  than  that 
of  the  original  puncture,  and  is  certain  in  effect.  Of  course  this  would 
not  answer  on  a  commercial  scale,  but  for  choice  fruit  in  the  garden  it 
is  not  impractical,  and  might  be  used  to  supplement  spraying  with 
arsenites. 

I  have  followed  out  my  inquiries  into  the  actions  of  certain  fertil- 
izers as  insecticides,  and  am  more  than  ever  convinced  that  in  kainit 
we  have  a  powerful  agent  for  the  destruction  of  forms  infesting  sod- 
land.  Where  this  material  is  used  before  planting  corn  even  on  old 
sod,  cutworms  and  wireworms  will  do  no  injury.  In  addition  I 
always  advise  fall  plowing  to  give  the  winter  a  chance.  Direct  exper- 
iments in  the  laboratory  show  that  Elater  larvfe  will  die  in  soil  that 
contains  kainit,  though  it  acts  slowly^  and  two  weeks  are  required  to 
produce  a  complete  result.  The  experiments  will  be  given  in  detail 
elsewhere. 

Mr.  Alwood,  in  discussing,  said  that  he  had  recommended  London 
purple  against  Fuscicladium  for  some  years. 
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Mr.  Riley  presented  the  following  paper : 

GOVERNMENT  WORK  AND  THE  PATENT  OFFICE. 

By  C.  V.  Riley,  Washingion,  D.  C. 
[Author's  abstract.] 

The  paper  was  based  on  a  patent  recently  obtained  by  three  parties 
in  California  for  the  treatment  of  trees  by  hydrocyanic  acid  gas  for 
the  destruction  of  scale-insects  and  other  insects  that  injuriously  aflect 
trees.  It  reviewed  at  length  the  efforts  of  the  Department  in  this  line 
of  investigation  and  showed  conclusively  that  this  gas  treatment  had 
originated  and  been  perfected  by  one  of  the  agents  of  the  Division  of 
Entomology,  who  had,  in  fact,  for  the  past  five  years,  been  carrying  on  a 
series  of  experiments  in  this  particular  line  under  the  author's  direction; 
that  so  soon  as  the  treatment  came  to  be  recognized  as  of  the  greatest 
utility  and  perfected  so  that  it  was  cheap  and  available  to  all  needing 
to  use  it,  application  for  a  patent  was  made  by  the  parties  in  question, 
and  in  spite  of  an  official  protest  from,  the  Department  of  Agriculture 
pending  the  application,  a  patent  was  finally  granted,  as,  under  the 
law,  the  Commissioner  of  Patents  has  no  right  to  consider  ex  parte  tes- 
timony pending  examination,  even  though  offered  by  an  officer  of  the 
Government  in  the  interest  of  the  public.  The  fact  that  the  process 
had  been  fully  described  and  recorded  in  official  reports  from  the  De- 
partment of  Agriculture  did  not  prevent  the  issuing  of  the  patent.  So 
valuable  is  this  treatment  considered  that  an  effort  has  been  maiie  in 
southern  California  to  subscribe  the  sum  of  $10,000  to  buy  the  right 
from  the  patentees.  The  author  remarked  that  he  personally  had  no 
hesitation  in  advising  the  orange-growers  to  pay  no  heed  to  the  claims 
of  the  patentees,  and  that  it  would  be  wiser  to  combine  to  oppose  them 
if  suit  were  brought  than  to  subscribe  to  give  them  an  undeserved  and 
valuable  royalty. 

His  own  conviction  was  that  the  patent  was  invalid  and  the  certificate 
but  a  piece  of  paper  carrying  no  absolute  evidence  of  priority  of  inven- 
tion ;  and  it  is  greatly  to  be  regretted  that,  through  legal  technicality  or 
otherwise,  it  should  ever  have  been  granted. 

The  author  mentioned  other  cases  of  this  kind  where,  after  years  of 
labor  and  large  expenditures  on  the  part  of  the  Department  of  Agri- 
culture, valuable  results  had  been  obtained.  In  some  cases  they  took 
the  form  of  mechanisms,  which  were  described  and  figured  in  the 
official  reports ;  in  other  cases  of  mere  discoveries.     He  said  : 

There  is  nothing  more  discouraging  to  an  officer  of  the  Government  engaged  in 
original  investigations,  witliaview  to  benefiting  the  public,  than  the  efforts  of  various 
private  individuals  to  appropriate  the  results,  of  which  tbe  foregoing  case  is  an  ex- 
ample. I  have  been  engaged  now  for  nearly  a  (luarter  of  a  t'eutnry  either  as  a  State 
or  Government  officer  iu  investigations,  having  for  their  object  in  the  main  the  pro- 
tection of  plants  and  domestic  animals  from  the  attacks  of  injurious  insects.    Either 
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directly  or  with  the  aid  of  assistants  these  investigations  have  resulted  in  some  im- 
portant discoveries  of  universal  application,  and  I  can  say  with  pride  that,  though 
often  urged  to  take  personal  advantage  of  such  discoveries,  I  have  in  no  single  in- 
stance accepted  a  fee  for  information  given,  or  received  a  dollar  from  any  application 
of  these  discoveries,  even  where  others  have  reaped  fortunes.  As  a  salaried  ofHcerniy 
duty  was  plain,  and  I  make  the  statement,  without  boastfuluess  and  simply  to  em- 
phasize the  discouraging  fact,  that  in  every  instance  where  the  benefit  to  the  public 
has  heen  great,  either  the  honor  has  been  contested  by  private  parties  or  else  means 
have  been  taken  by  private  individuals  to  control,  through  patent  or  otherwise,  the 
discoveries  for  their  jiersoual  ends. 

It  would  seem  that  on  this  accouut  the  Patent  Office  should  endeavor, 
in  considering  applications  for  patents  for  objects  which  the  Govern- 
ment is  already  endeavoring  to  accomplish,  to  ascertain  full}'  what  the 
Government  has  done,  as  any  other  course  will  tend  to  pervert,  dis- 
courage, and  neutralize  all  honest  efforts  made  by  other  Departments  of 
the  Government  for  the  public  good.  It  would  seem,  also,  that  there 
is  need  of  some  modification  of  the  law  in  so  far  as  Government  evi- 
dence is  concerned. 

Mr.  B.  P.  Mann  said  that  no  patent  can  be  held  valid  unless  held  by 
the  inventor.  The  Government  ought  to  get  out  a  patent  on  the  broad 
invention,  and  it  could  then  prevent  the  present  holders  of  the  patent 
from  using  it. 

Mr.  Riley  and  Mr.  Mann  further  discussed  the  subject. 

The  president  announced  that  a  reception,  to  which  all  were  invited, 
would  be  held  at  Mr.  Riley's  residence,  Sunbury,  Wyoming  avenue,  at 
7  o'clock  this  evening. 

The  meeting  then  adjourned. 

AFTERNOON   SESSION. 

The  meeting  was  called  to  order  at  2:80  p.  m.  by  President  Fletcher. 
Twenty -eight  persons  were  present.    The  minutes  of  the  preceding  ses- 
sion were  read  and  approved.    The  committee  on  nominations  reported 
the  following  nominations  for  the  ensuing  year  : 
For  president,  J.  A.  Lintner,  of  New  York. 
For  first  vice-president,  S.  A.  Forbes,  of  Illinois. 
For  second  vice-president,  J.  H.  Comstock,  of  New  York. 
For  secretary,  F.  M.  Webster,  of  Ohio. 
On  motion,  the  report  of  the  committee  was  adopted,  the  committee 
was  discharged,  and  the  officers  named  were  declared  elected.    The 
name  of  George  H.  Hudson,  of  Plattsburg,  New  York,  was  presented  by 
Mr.  Lintner;  that  of  H.  A.  Morgan,  of  Louisiana,  by  Mr.  Weed ;  that  of 
B.  P.  Mann,  of  the  District  of  Columbia,  by  Mr.  Bruner,  and  that  of  Miss 
M.  B.  Murtfeldt,  of  Missouri,  by  Mr.  Riley.    All  of  these  names  were 
ordered  inscribed  upon  the  roll  of  members. 

On  motion  of  Mr.  Howard,  seconded  by  Mr,  Smith,  it  was  resolved 
that  the  next  meeting  of  the  society  be  held  at  the  place  of,  and  two 
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days  preceding,  the  next  meetiug  of  the  American  Association  for  the 
Advancement  of  Science. 

Mr.  Eiley  read  a  paper  entitled  '•'•  Dermestes  vulpinus  and  Tobacco," 
which  is  hela  for  publication  elsewhere. 

Mr.  Southwick  stated  that  he  had  found  Dermestes  under  the  bark  of 
a  mahogany  log  in  New  York,  and  that  it  had  entered  this  crevice  for 
pupation  after  having  originally  fed  upon  some  animal  matter. 

Mr.  Howard  read  the  following  note  : 

A  NOTE  ON  PARASITES. 

By  L.  O.  Howard,  Washington,  D.  C. 

The  object  of  this  brief  note  is  to  impress  upon  the  members  of  this 
association  the  fact  that  one  can  not  be  too  careful  in  statements  for 
j)ublication  concerning  the  relation  between  a  given  parasite  and  its 


The  possibilities  of  error  are  very  great,  as  a  few  instances  will  show. 

In  1882,  while  studying  the  Army  Worm  at  Huntsville,  Ala.,  I  no- 
ticed an  Ichneumonid  walking  about  a  fence-rail  over  which  the  worms 
were  swarming  in  countless  numbers.  The  parasite  was  apparently 
excited,  walked  and  flew  from  one  part  to  another,  occasionally  alighted 
upon  a  caterpillar  and  brought  her  ovipositor  into  position.  I  captured 
her,  and  in  my  notes  wrote  "  Found  ovipositing  upon  the  larva  of  Leu- 
cania  unipuncta. "  Now  it  transpires  that  this  Ichneumonid  was  Bassus 
scutellatus,  and,  as  the  concensus  of  rearing  experiments  shows,  the 
species  of  this  genus  are  parasites  of  Diptera,  and  my  inference  was  in 
all  probability  entirely  mistaken.  If  the  original  observation  had  been 
published  it  would  have  been  absolutely  necessary  for  perfect  safety  to 
have  detailed  the  circumstances  in  order  that  future  students  should 
not  be  misled. 

Eeceutly  a  well-known  entomologist  sent  to  Professor  Riley  specimens 
of  the  common  Pteromahis  puparum  with  the  record  "  Reared  from  the 
cells  of  a  mud-wasp."  From  what  we  know  of  the  habits  of  this  para- 
site we  may  take  it  for  granted  that  had  the  entomologist  in  question 
examined  the  cells  of  his  mud-wasp  he  would  have  found  specimens  of 
some  lepidopterous  larva  or  pupa  stored  up  as  food  for  the  young  of 
the  wasp  and  that  from  these  stored-up  insects  the  parasite  had 
emerged. 

Within  the  last  few  weeks  specimens  of  a  Chalcidid  were  received 
from  a  most  careful  observer  and  excellent  collector,  with  the  statement 
that  they  were  reared  from  the  eggs  of  a  saw-fly  deposited  in  a  willow 
leaf.  While  I  am  not  in  the  habit  of  discrediting  any  statement  which 
this  gentleman  makes,  and  while  I  have  learned  by  experience  that  his 
accuracy  is  something  astonishing  in  this  world  of  error,  the  fact  re- 
mains that  this  parasite  is  plainly  from  the  known  habits  of  its  near  rel- 
atives an  enemy  of  some  lepidopterous  or  dipterous  leaf  miner,  and  that 
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never  under  any  circumstances  could  it  have  been  an  egg  parasite.  He 
had  probably  put  bis  willow  leaf  in  a  pill  box  and  bad  later  found  the 
parasites  in  the  box.  He  did  not  exaaiine  the  leaf  carefully  for  traces 
of  a  leaf  miner  or  he  would  never  have  sent  in  the  record. 

Where  the  parasite  is  reared  from  a  gall  or  from  a  twig  burrowed  by 
some  other  insect  it  often  happens  that  it  is  assumed  to  be  parasitic 
upon  the  gall  maker  or  upon  the  most  abundant  twig  borer.  Such  an 
assumption  should  never  be  made  without  a  complete  statement  of  the 
facts  and  without  the  most  careful  examination  of  gall  and  twig,  to  see 
whether  they  were  not  inhabited  by  other  insects  either  as  inquilines 
or  parasites,  or  in  the  case  of  twigs  as  perhaps  unnoticed  borers. 

Instances  like  these  might  be  multiplied,  but  this  will  suffice  to  indi- 
cate the  absolute  necessity,  first,  of  extreme  care  in  fo'rming  conclu- 
sions, second,  of  detailing  all  circumstances  which  may  possibly  have 
led  to  error.  It  is  only  by  such  careful  work  as  this  that  we  can  ever 
arrive  at  ji roper  conclusions  concerning  the  group  habits  of  parasites. 
Our  present  published  records  are  full  of  error  and  require  a  most  care- 
ful sifting  of  evidence,  which  in  many  instances  can  no  longer  be 
obtained,  The  most  h.eterogeneous  and  uulikelj^  errors  in  many  genera 
are  published,  and  the  discriminating  work  is  of  extremely  slow  accom- 
plishment. 

Mr.  Fletcher  stated  that  he  had  seen  an  Ichneumon  ovipositing  upon 
a  glume  of  wheat  upon  which  there  was  no  insect. 

Mr.  Doran  stated  that  he  had  reared  a  parasite  from  Bruchus  scutel- 
laris. 

Mr.  Howard  stated  that  this  parasite  Avas  probably  an  undescribed 
species  of  Mr.  Ashmead's  genus  Bnichophagus. 

Mr.  Osboru  presented  the  following  paper: 

REPORT  OF  A  TRIP  TO  KANSAS  TO  INVESTIGATE  REPORTED  DAM- 
AGES FROM  GRASSHOPPERS. 

By  Herbert  Osborn,  Ames,  Iowa. 

In  accordance  with  instructions  received  July  24,  to  visit  and  report 
on  grasshopper  injury  in  western  Kansas,  I  started  the  following 
morning  for  Kansas  and  improved  every  opportunity  on  the  way  to 
learn  of  grasshopper  injury.  The  following  account  is  in  advance  of  a 
report  prepared  for  Dr  liiley.  At  Des  Moines,  where  I  waited  a  few 
hours  for  the  Kansas  City  train,  I  went  through  a  large  number  of  Kan- 
sas papers,  kindly  placed  at  my  service  in  the  office  of  the  State  Eegister 
and  Iowa  Homestead,  without,  however,  getting  any  information  ex- 
cept assertions  in  some  places  that  there  were  no  hoppers  in  Kansas. 

From  a  gentleman  lately  through  Arizona  I  learned  of  the  appearance 
of  considerable  numbers  in  that  Territory,  and  the  expectation  that 
these  might  be  travelling  eastward.  At  Kansas  City  I  was  equally 
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unsuccessful,  the  only  information  received  there  bein^  the  statement  of 
railroad  men  as  to  the  occurrence  of  hoppers  on  the  railroad  in  Col- 
orado (the  case  investigated  by  Professors  Snow  and  Popenoe),  and  of 
some  in  Arizona,  along  the  line  of  the  Atchison,  Topeka  and  Santa  Fe 
Eailroad. 

At  Topeka  I  went  first  to  the  office  of  the  State  Board  of  Agriculture. 
The  Secretary,  Mr.  Mohler,  was  absent,  but  the  gentlemen  present, 
Messrs.  Longshore  and  Nyswander,  kindly  gave  me  a  full  statement  as  " 
to  the  information  the  office  contained. 

They  receive  reports  from  over  600  correspondents  who  are  scattered 
over  the  entire  State,  the  western  portion  being  well  represented. 
They  assured  me  that  not  a  single  report  had  been  received  by  them 
which  mentioned  injury  from  grasshoppers,  and  they  were  positive  that 
no  damage  was  being  done. 

At  the  newspaper  offices  I  received  similar  replies,  except  that  in  the 
office  of  the  Kansas  Democrat  I  learned  of  a  report  that  some  damage 
had  been  done  in  Kearney  County.  As  this  report,  however,  was  some- 
what indefinite,  I  hesitated  to  make  it  the  basis  of  a  special  trip  to  the 
extreme  southwest  part  of  the  State,  and  Lawrence  being  so  near  at 
hand,  I  concluded  to  go  there  to  see  if  Professor  Snow  had  any  recent 
information. 

Professor  Snow  was  absent,  but  his  assistant,  Mr.  V.  L.  Kellogg, 
kindly  gave  me  all  the  information  he  could.  He  said  that  they  had 
heard  nothing  from  the  region  that  had  been  examined  by  Professors 
Snow  and  Popenoe  in  Colorado,  except  that  the  winged  insects  were 
moving  south,  and  he  was  sure  that  none  of  these  had  entered  Kansas. 

He  also  informed  me  that  they  had  received  information  of  injuries 
at  Garden  City,  and  showed  me  specimens  of  Caloptenus  diferentialis 
and  bivittatns  received  from  there. 

This  information  tending  to  substantiate  the  report  of  damage  in 
Kearney  County,  I  decided  to  visit  Garden  City,  and  took  the  first  train 
for  that  place.  On  the  way  I  kept  careful  outlook  for  any  signs  of 
damage,  and  improved  the  opportunity  of  occasional  stops  to  collect 
specimens  and  inquire  of  residents  as  to  the  prevalence  of  grasshoppers. 
All  answers  agreed  in  denial  of  any  unusual  numbers  of  grasshoppers 
or  of  injury  from  them,  and  it  was  not  till  I  reached  Garden  City  that 
I  learned  of  any  damage.  Here  I  was  told  that  the  alfalfa  fields  were 
being  ruined,  and  it  was  only  a  short  time  after  my  arrival  that  I  was 
in  a  field  a  mile  from  town  where  the  conditions  showed  at  once  the 
state  of  affairs  to  be  serious. 

The  alfalfa  was  badly  stripped,  the  blossoms  and  seed  entirely  eaten 
up,  and  in  many  patches  the  stems  were  stripped  bare  of  leaves,  look- 
ing brown  and  dead. 

The  grasshoppers,  mostly  differ entialis,  with  a  considerable  number 
of  bivittatus,  when  rising  in  front  of  me  as  I  walked  through  the  field, 
formed  a  cloud  eight  or  ten  feet  high  and  so  dense  as  to  hide  objects 


51 

beyond  tbein.  Here  I  noticed  a  number  of  grasshoppers  dead  from  the 
attacks  of  parasitic  Tachina. 

From  this  field  I  went  to  another,  owned  by  the  same  man,  which  was 
also  well  filled  with  grasshoppers,  but  the  injury  here  was  less,  espe- 
cially around  the  buildings,  where  a  large  number  of  turkeys  were  doing 
excellent  service  in  killing  the  hoppers  and  at  the  same  time  adding 
rapidly  to  their  own  weight. 

In  a  field  of  sorghum  directly  adjoining  there  was  also  considerable 
injury,  but  fUfferentialis  seemed  scarce,  while  a  bright  green  species, 
Acridium  frontalis  Thos.,  was  abundant  and  apparently  the  principal 
agent  of  destruction.  This  species  was  also  noticed  here  and  in  other 
places  occurring  in  great  abundance  on  the  wild  sunflower  so  common 
on  these  plains,  and  the  question  arose  whether  this  was  not  its  natural 
food  i)lant  and  its  attacks  on  sorghum  incidental. 

The  day  following  I  spent  the  forenoon  with  Dr.  Sabin,  who  kindly 
furnished  a  horse  and  cart  and  accompanied  me  in  examining  a  num- 
ber of  farms  within  five  miles  of  Garden  City,  where  alfalfa  fields  and 
orchards  were  injured.  I  met  and  talked  with  a  number  of  farmers  who 
had  suffered  from  grasshopper  depredations,  and  the  information  re- 
ceived from  them  with  what  I  gained  by  personal  observation  satisfied 
me  that  losses  could  be  avoided  by  proper  measures. 

I  learned  that  the  same  injuries  extended  farther  west  along  the  river 
where  alfalfa  was  grown,  and  I  proceeded  from  Garden  City  to  Lakin, 
observing  on  the  way  that  all  alfalfa  fields  showed  presence  of  grass- 
hoppers, but  that  in  some  cases  the  bloom  was  still  free  from  serious 
injury  or  destroyed  only  in  patches.  At  Lakin  I  learned  that  injury 
had  been  serious,  especially  on  the  place  of  Mr.  Longstreth,  some  two 
miles  from  town.  Some  fields  near  the  river  and  occupying  low  land 
were  noticed  in  full  bloom  and  showing  little  damage,  but  still  grass- 
hoppers could  be  found  in  abundance  by  closer  inspection  of  the  fields. 

Mr.  Longstreth's  son,  being  in  town,  drove  me  out  to  his  father's  farm, 
and  accompanied  me  on  a  tour  through  his  extensiveorchardof  ten  acres, 
his  oat  fields  and  alfalfa  fields,  in  all  of  which  the  damage  had  been, 
serious.  Many  of  the  trees  in  the  orchard  were  entirely  stripped  of 
leaves,  and  in  some  cases  the  bark  had  been  eaten  from  the  limbs.  The 
alfalfa  presented  the  same  appearance  as  observed  in  other  fields.  I 
found  here  a  great  many  dead  grasshoppers,  whose  empty  shells  at-, 
tested  the  activity  of  Tachina'. 

I  was  told  by  Mr.  Longstreth  that  skunks  were  amongst  the  most 
active  enemies  of  the  grasshoppers,  and  he  believed  played  an  important 
part  in  reducing  them.  He  had  even  seen  one  up  in  an  apple  tree  catch- 
ing hoppers  on  the  limbs. 

1  learned  at  Lakin  that  alfalfa  was  also  grown  in  the  next  county 
west,  at  Syracuse,  and  that  damage  was  also  reported  there,  but  on 
reaching  the  place  found  the  injury  slight  as  compared  with  the  other 
places  visited.     In  fact,  aside  from  one  farm  on  which  some  damage  to 
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alfalfa  and  orchard  had  occurred  I  could  learn  of  no  loss.  Caloptenns 
differ entialis  I  found  in  some  numbers,  and  there  is  little  doubt  that 
unless  some  eflbrt  is  made  this  fall  and  next  spring  to  destroy  eggs  and 
young  they  will  multiply  as  in  other  localities,  and  probably  by  next 
season  prove  as  destructive  as  in  them. 

As  this  point  carried  me  into  the  westernmost  row  of  counties  in  the 
State,  and  there  was  no  report  of  damage  farther  on,  I  determined  to 
cross  northward  to  the  Missouri  Pacific  Eoad,  in  order  to  follow  up  some 
rumors  regarding  damage  from  grasshoppers  at  some  points  intervening, 
and  which,  from  the  descriptions  given,  seemed  possibly  to  be  due  to 
Dissosteira  longipennis.  No  point  where  serious  loss  occurred  was  found, 
however,  and  this  species  occurred  but  sparingly  at  points  between 
Syracuse  and  Tribune,  and  occurred  at  Horace  only  in  small  numbers, 
too  few  to  cause  any  apprehension  for  the  immediate  future  at  least. 
Taking  the  Missouri  Pacific,  I  passed  through  to  Kansas  City  without 
finding  any  evidence  of  damage  from  grasshoppers,  and  as  I  could  learn 
of  no  other  localities  in  the  State  than  in  the  three  counties  examined 
where  such  damage  was  reported,  I  returned  to  Ames,  and  will  now  pro- 
ceed to  a  detailed  account  of  the  territory  examined,  the  species  ob- 
served, and  the  special  measures  needed  to  meet  the  outbreak  in  this 
section. 

THE  TERRITORY  AFFECTED. 

The  damaged  territory  is  quite  easily  defined  and  might  very  prop- 
erly be  said  to  coincide  with  the  irrigated  portion  of  the  Arkansas 
Valley  lying  in  Finney,  Kearney,  and  Hamilton  Counties  in  southwest 
Kansas.  The  entire  irrigated  district,  however,  is  not  equally  injured 
and  there  are  some  fields  much  less  damaged  than  others.  The  whole 
area  covered  extends  with  occasional  breaks  a  distance  of  about  fifty 
miles  along  the  river  and  forms  a  strip  from  one  to  five  miles  wide  but 
limited  entirely  to  areas  where  irrigation  has  been  practiced,  and  within 
this  limit  is  dependent  upon  the  kind  of  crops  raised. 

The  greater  damage  was  observed  at  Garden  City,  though  nearly  as 
bad  was  seen  at  Lakin,  and  but  little  was  found  at  Syracuse,  corre- 
sponding as  near  as  I  could  learn  pretty  closely  with  the  length  of 
time  since  alfalfa  has  been  made  a  principal  crop  on  the  irrigated 
lands. 

THE   CROPS   AFFECTED. 

Alfalfa  is  the  crop  in  which  there  is  the  most  loss,  but  orchards  are 
suffering  badly,  and  were  they  extensive  throughout  the  district  would 
very  i)robably  present  the  heavier  loss. 

The  alfalfa  crop  is  a  very  profitable  one  and  easily  grown  with  irriga- 
tion and  has  been  very  extensively  planted,  the  fields  devoted  to  it 
covering  many  thousands  of  acres. 

The  injury  to  this  crop  is  of  such  a  nature  that  I  believe  practical 
remedies  may  be  adopted,  and,  as  will  be  stated  later,  active  measures 
should  be  adopted  this  fall  and  next  spring. 
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THE   AMOUNT   OF   INJURY. 

The  great  loss  this  year  has  resulted  Irom  the  destruction  of  the  seed 
crop.  In  many  fields  this  has  been  a  total  failure,  and  the  loss  may  be 
considered  as  covering-  thousands  of  acres  and  involving  many  thou- 
sands of  dollars.  One  man  who  had  something  over  100  acres  in  alfalfa 
considered  that  his  loss  amounted  to  about  $2,000.  While  he  expected 
to  cut  and  use  the  crop  for  hay,  the  damage  had  been  such  that  the  hay 
would  be  little  better  than  after  the  seed  crop  had  been  secured,  and 
he  reckoned  the  full  loss  of  the  seed  crop  for  the  season.  In  some  cases 
farmers  were  cutting  for  hay  when  they  had  intended  to  allow  the  crop 
to  go  to  seed,  and  in  this  way  were  reducing  the  amount  of  their  loss 
by  the  value  of  the  crop  of  hay  cut  early  over  what  the  hay  would  be 
worth  after  maturing  seed,  the  latter,  of  course,  being  much  less  valua- 
ble than  the  hay  cut  before  seed  matures.  In  many  cases  the  farmers 
had  been  depending  largely  upon  the  crop  of  seed  to  help  them  out  of 
debt,  and  the  loss  from  the  grasshopper  injury  falls  heavily  upon  them. 

THE   SPECIES  DOINa   THE   DAMAGE. 

The  Differential  Locust  is,  I  think,  chargeable  with  fully  nine-tenths 
of  the  destruction,  botl)  in  alfalfa  and  orchards,  and  the  reasons  for  its 
increase  in  this  section  seem  to  me  quite  evident.  The  irrigated  fields 
of  alfalfa  furnish  it  with  iavorite  food  in  abundance  throughout  the 
year,  and  have  given  it  an  opportunity  to  multiply  rapidly  without  ex- 
hausting its  food  sujiply. 

The  ditches  which  traverse  the  fields  and  possibly  parts  of  the  fields 
themselves  furnish  a  most  excellent  location  for  the  deposition  of  eggs, 
the  ground  being  compact  and  for  the  most  part  undisturbed  through- 
out the  year.  That  the  eggs  are  deposited  in  or  alongside  the  ditches 
is  indicated  by  several  facts,  though  at  the  time  of  my  visit  the  locusts, 
while  pairing,  were  none  of  them  ovipositing.  In  the  first  place,  the 
greatest  damage  has  occurred  in  strips  on  either  side  of  the  ditches,  and 
only  in  the  worst  fields  extends  over  the  entire  field;  second,  at  the 
time  of  my  visit  the  pairing  individuals  were  quite  evidently  collecting 
more  particularly  in  these  locations;  third,  the  testimony  of  those  who 
seemed  to  have  observed  most  closely  agreed  in  placing  the  greatest 
number  of  young  hoppers  in  spring  along  the  borders  of  the  ditches,  a 
point  which  is  clearly  supported  by  the  injured  strips  so  plainly  to  be 
seen.  No  one  whom  I  questioned  had  seen  the  locusts  in  the  act  of 
ovipositing. 

The  ditches  contain  no  water  during  a  large  part  of  the  year,  and  in 
fall  the  compact  bottom,  which  doubtless  affords  more  moisture  than 
the  fields  in  general,  would  seem  an  excellent  place  for  the  deposition 
of  eggs,  as  well  as  the  banks  on  either  side.  Judging  by  the  habits  of 
these  and  allied  species  in  other  locations  it  would  be  hard  to  conceive 
a  more  favorable  place  for  the  deposition  of  eggs,  and  it  seems  to  me 
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very  probable  that  this,  as  well  as  the  suitability  and  al)iiiulance  of  the 
food,  may  be  considered  an  important  factor  in  the  rapid  increase  of 
the  species  in  the  last  three  or  four  years,  an  increase  that  has  taken 
place  directly  with  the  cultivation  of  alfalfa  by  irrigation. 

It  would  seem  also  that  this  habit  renders  the  insect  especially  open 
to  attack,  and  I  see  no  reason  why  concentrated  efitbrt  may  not  entirely 
prevent  a  repetition  of  the  damage  another  year. 

MEASURES   RECOMMENDED. 

The  situation,  it  seems  to  me,  is  one  deserving  serious  attention,  but 
one  which  offers  every  hope  for  successful  work,  if  the  residents  of  the 
affected  localities  cau  but  be  induced  to  make  a  little  effort  at  the 
proper  time. 

The  injury  for  the  present  season  is  mainly  past,  as  the  grasshoppers 
are  in  large  part  mature,  many  already  pairing,  and  the  loss  of  the 
seed  crop,  the  heaviest  part  of  the  loss,  beyond  repair.  The  effort, 
therefore,  must  be  toward  preventing  the  damage  another  year,  and  it 
seems  to  me  very  desirable  that  the  Division  should  distribute  to  the 
people  of  this  section  a  careful  set  of  directions  for  their  guidance  this 
fall  and  next  spring  in  working  against  the  grasshoppers. 

The  means  which  appear  to  me  from  inspection  of  the  ground  to 
promise  most  successful  results  would  be  as  follows : 

(1)  To  thoroughly  break  up  the  surface  of  the  ground  in  and  along 
the  ditches  before  winter  by  harrowing  thoroughly,  cultivating  or  shal- 
low jjlowing,  thus  exposing  the  eggs  to  winter  weather  and  natural 
enemies. 

(2)  Wherever  practicable,  to  flood  the  ground  for  a  day  or  two  at  the 
time  young  locusts  are  hatching.  I  was  told  that  the  young  hoppers 
were  entirely  unaffected  by  water,  as  they  would  crawl  up  the  alfalfa 
stems  and  escape,  and  it  is  probable  that  sufiScient  flooding  to  accom- 
plish much  good  in  this  region  is  out  of  the  question.  My  only  hope 
in  this  line  would  be  in  watching  carefully  for  the  time  of  hatching, 
and  using  the  water  before  the  hoppers  had  obtained  any  growth,  and 
if  abundant  along  the  ditches,  putting  a  little  kerosene  on  the  water. 

(3)  A  use  of  the  hopperdozer  as  early  iu  the  season  as  possible,  when 
I  believe  the  treatment  of  a  strip  eight  or  ten  feet  wide  on  each  side  of 
the  ditches  would  destroy  so  large  a  part  of  their  numbers  as  to  prevent 
any  serious  damage.  As  I  learned  from  a  number  of  parties  the  hop- 
pers are  scarcely  half  grown  when  the  iirst  crop  is  cut,  it  would  seem 
that  immediately  after  cutting  the  first  crop  would  be  the  best  time  to 
use  the  hopperdozer.  The  hoppers  would  be  large  enough  to  jump 
readily  and  the  dozers  could  be  run  very  easily.  It  would  be  difacult 
to  use  them  at  any  other  time  than  directly  after  a  crop  was  cut,  as  the 
dense  growth  of  alfalfa  would  obstruct  their  movement. 

My  strongest  recommendation  would  be  the  urging  of  effort  in  break- 
ing up  egg  masses  before  winter,  and  then  in  case  locusts  still  appear 
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in  auy  luiraber  in  spring  to  resort  to  the  dozers  at  first  opportunity^  I 
believe  active  use  of  these  measures  will  be  effectual,  with  a  cost  but 
trifling  compared  with  the  value  of  the  crop  to  be  saved. 

The  information  as  to  the  species  and  the  measures  needed  are  cov- 
ered very  fully  in  your  Bulletin  on  Destructive  Locusts,  and  with  some 
specific  instruction  regarding  the  treatment  of  ditches  in  this  special 
locality  would,  I  think,  give  the  people  of  the  district  affected  all  the 
information  necessary  to  protect  themselves,  and  it  would  seem  advisa- 
ble to  send  a  number  of  copies  of  that  bulletin  to  the  postmasters  at 
Garden  City,  Lakin,  and  Syracuse  to  distribute  to  farmers,  who  would 
make  use  of  them,  as  well  as  to  those  whose  names  I  will  furnish  for 
this  purpose. 

OTHER    SPECIES    OBSERVED. 

The  species  next  to  diferentialis  that  I  should  call  most  abundant  in 
the  injured  fields  was  hivittatus ;  but  taken  alone  its  damage  would 
have  been  insignificant.  Its  habits  are  so  nearly  like  those  of  differ- 
entiaUs  that  I  see  no  occasion  to  give  it  further  mention,  and  I  have 
little  doubt  that  any  measures  adopted  against  differentialis  will  prove 
as  effective  against  this  species. 

Still  other  species  occurred,  but  seemed  generally  distributed,  and  so 
far  as  injury  in  the  devastated  fields  is  concerned  need  no  mention. 

THE   LONG-WINGED   LOCUST. 

Dissosieira  longipennis  was  taken  in  some  numbers  at  all  points  vis- 
ited in  Finney,  Kearney,  Hamilton,  and  Greeley  Counties,  and  as  this 
species  has  caused  so  much  injury  in  eastern  Colorado  this  season,  I 
took  rather  special  pains  to  note  its  abundance  and  inquire  as  to  any 
destruction  resulting  from  it.  At  no  point  did  it  occur  in  destructive 
numbers,  and  1  should  not  look  for  any  injury  from  it  in  these  localities 
in  the  near  future  at  least. 

Most  of  those  noticed  were  winged,  some  still  fresh  from  the  pupa 
stage.  In  general  all  the  winged  ones,  when  disturbed,  moved  south- 
ward, but  nothing  like  a  general  migration  was  seen.  At  Lakin  I  was 
told  by  a  Mr.  Logan  that  a  large  black-winged  grasshopper  had  been 
common  near  that  place,  and  when  winged  had  traveled  uniformly 
southward. 

PARASITES   AND   DISEASE. 

The  many  parasitized  grasshoppers  noted  indicated  a  multiplication 
of  such  forms  and  these  will  undoubtedly  accomplish  much  in  reducing 
the  numbers  that  can  deposit  eggs  this  fall,  but  I  should  deem  it  un- 
wise to  depend  on  them  and  to  omit  the  active  measures  already  urged. 

The  most  general  parasite  was  apparently  the  Tachina  flies,  as  the 
great  majority  of  dead  hoppers  were  found  to  be  completely  devoured 
within,  and  in  most  cases  the  opening  through  which  the  maggot  had 
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issued  was  to  be  seen.  Adult  Tachinw  were  also  observed  in  the  in- 
fested fields. 

Some  of  the  dead  grasslioppers  bad  the  appearance  of  having  been 
affected  with  UntomopJdhora,  and  I  gathered  a  number  in  order  to  make 
an  effort  to  cultivate  the  disease,  but  as  yet  have  nothing  to  report  in 
this  line.  The  dead  hoppers  will  be  kept  with  living  ones,  and  if  the 
latter  take  the  disease  we  may  hope  to  still  further  multiply  the  dis- 
ease by  inoculating  still  others,  and  then  an  effort  can  be  made  to  dis- 
tribute the  disease  in  the  fields.  Its  spread,  however,  is  evidently 
slow,  and  I  do  not  think  other  measures  should  be  neglected  this  season 
for  a  plan  which  is  still  uncertain. 

Among  the  natural  enemies  observed,  toads  were  perhaps  the  most 
common,  some  of  the  fields  containing  great  numbers  of  them,  espe- 
cially of  half-grown  individuals,  and  these  would  seem  capable  of  greatly 
reducing  the  numbers  of  hoppers.  A  dead  one,  which  saved  me  the 
necessity  of  making  a  dissection  to  get  positive  proof,  showed  in  the 
partly  decomposed  stomach  the  legs  and  other  parts  of  grasshoppers, 
proving  that,  as  would  be  inferred  from  presence  of  toads  in  the  fields, 
their  mission  was  to  feed  upon  the  grasshoppers. 

The  attacks  of  skunks  upon  grasshoppers,  as  stated  by  Mr.  Long- 
streth,  have  already  been  mentioned. 

As  the  tendency  is  for  natural  enemies  to  multiply  with  the  increase 
of  any  species  of  insect,  we  may  look  for  increased  assistance  from  this 
source  by  another  year,  and  in  connection  with  the  measures  already 
urged,  these  ought  by  another  year  to  keep  the  insect  entirely  within 
the  limits  of  destructiveness. 

Mr.  Osborn  then  read  the  following  paper : 

THE  CLOVER-SEED  CATERPILLAR. 

( Grupholitha  intersiinctana  Clem. ) 
By  H.  Osborn  and  H.  A.  Gossard,  Ames,  Iowa. 

On  the  evening  of  the  23d  of  May  many  small  dark  brown  moths  were 
noticed  flying  about  a  clover  field  upon  the  College  Farm.  They  were 
resting  upon  the  blossoms  and  among  the  leaves,  and  upon  being  dis- 
turbed would  fly  a  few  paces  and  then  settle  again.  These  moths 
proved  upon  examination  to  be  OraplioUtha  inter stinctana  Clemens,  the 
parent  forms  of  the  Clover-seed  caterpillar  mentioned  in  the  Entomolo- 
gist's Eeport  to  tlie  Commissioner  of  Agriculture  in  1880.  We  had 
during  the  past  winter  received  specimens  of  clover  seed  which  we 
suspected  of  being  damaged  by  this  pest,  which  has  been  reported  as 
injurious  in  some  of  the  states  east  of  us  in  the  last  year  or  two.  The 
moths  are  also  remembered  as  occurring  at  Ames  in  numbers  some  eight 
or  ten  years  ago.  They  were  not,  however,  at  that  time  connected  with 
any  damage  observed  in  clover  fields. 
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The  moths  increased  in  number  from  the  time  they  were  first  observed 
until,  by  the  3d  of  June,  in  the  earlj'^  evening,  when  the  field  lay  between 
tbe  observer  and  the  sun,  a  perfect  cloud  of  them  could  be  seen  hover- 
ing over  the  blossoms  as  far  as  the  eye  could  reach.  They  would  spring 
up  from  under  the  foot  like  grasshoppers  in  a  meadow^  on  a  sunshiny 
day.    It  was  also  noticed  that  they  were  pairing  freely  at  this  time. 

On  the  24th  of  June  an  examination  of  177  heads  of  clover  taken 
from  the  field  before  mentioned  showed  91  heads  infested  with  the  cater- 
pillar of  the  moth  as  against  86  not  infested.  Many  of  the  larviie  were 
full  grown  and  some  were  spinning  their  cocoons.  The  hay  was  cut 
at  this  date.  An  examination  the  next  day,  June  25,  of  48  clover 
heads  taken  from  scattered  bunches  on  the  college  campus  showed  8, 
or  16|  per  cent.,  of  the  whole  infested.  Examining  42  heads  from  a 
different  field,  cut  on  the  23d  and  24th  of  June,  only  3,  or  7  per  cent., 
were  found  infested. 

The  damage  was  done  by  eating  into  the  young  florets  and  later  into 
the  seed  vessels,  causing  the  heads  to  dry  up  and  the  tiowers  to  shell 
from  the  receptacles  like  chaff. 

The  larva  is  a  small,  greenish  white  caterpillar,  with  a  dark  brown 
head,  about  .25  to  .30  of  an  inch  long  when  full  grown,  many  of  them 
becoming  tinged  with  red  toward  the  hinder  extremity  as  they  approach 
the  time  of  pupation.  About  the  24th  of  June  the  adults  had  nearly 
all  disappeared,  a  few  stragglers  only  being  found  by  diligent  search. 
Of  a  number  of  larv?e  preserved  in  a  breeding  cage  the  first  pupa  was 
found  July  14,  but  a  visit  the  same  day  to  the  field  before  mentioned 
proved  the  second  brood  of  the  adults  to  have  already  appeared.  An 
examination  of  dried  bunches  of  hay  left  on  the  field  disclosed  some 
larvje  in  the  heads,  which  had  spun  their  cocoons  to  pupate,  from  which 
it  is  concluded  that  the  caterpillars  can  live  in  the  cut  hay  for  a  con- 
siderable time  if  not  hampered  in  their  movements.  An  examination 
of  the  hay  from  the  same  field  stored  in  the  barn  showed  all  the  larvae 
to  be  dead.  A  dead  pupa  was  also  found,  but  nothing  living.  There 
were  no  empty  pupa  cases  found  to  indicate  that  any  moths  had 
escaped  from  the  hay  thus  stored.  It  seems  certain,  therefore,  that 
everything  that  was  subjected  to  the  pressure  and  heat  incident  to 
storage  was  killed.  The  remedy,  then,  for  this  pest,  which  has  caused 
the  destruction  of  probably  50  per  cent  of  the  clover  seed  in  the  field 
observed,  is  to  cut  the  hay  soon  after  the  first  brood  of  larvte  appears, 
or  in  early  June.  The  hay  should  be  carefully  cleaned  from  the  field, 
so  that  no  larvfB  will  find  harbor  in  stray  bunches  which  have  not  been 
gathered  up.  Scattered  clover  growing  bj'  the  roadsides  and  in  the 
fence  corners  should  also  he  carefully  mown  at  this  time,  and  the  heads 
at  least  disposed  of  in  some  manner  to  insure  the  destruction  of  the 
larvae  they  may  contain.  This  method  can  not  but  prove  effective  in 
reducing  the  second  brood  of  the  moths,  and  will  also  operate  against 
the  clover-seed  midge  Cecidomyia  leguminicola. 
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The  track  of  the  larva  is  very  nniforinly  from  the  base  of  the  head 
upward,  and  tlie  yoiiuj^er  larvae  are  almost  invariably  found  near  the 
base  and  beginning-  their  work  on  the  florets  there.  It  would  seem, 
therefore,  tliat  the  eggs  are  deposited  at  the  base  of  the  receptacle,  and 
the  larvfe  upon  Latching  may  begin  at  once  upon  the  older  florets.  In 
working  upward,  roughly  speaking,  they  usually  form  an  irregular 
spiral  track  around  the  receptacle. 

The  delicate,  white,  silken  cocoons  of  this  insect  are  spun  in  the  head 
among  the  dried  florets,  frass  and  bits  of  eroded  but  undevoured  flow- 
ers so  covering  them  with  brown  as  to  make  them  dilficult  of  detection. 
The  pupie  work  their  way  entirely  out  of  their  cocoons  and  drop  to  the 
ground  before  bursting  their  pupa  cases,  which  may  be  found  in  abun- 
dance on  the  ground  from  which  a  brood  has  just  issued. 

The  second  brood  was  observed  pairing  during  the  last  week  of 
July,  and  August  5  the  larvae  were  found  in  great  numbers,  one  hav- 
ing at  that  time  spun  its  cocoon  preparatory  to  pupating.  The  rate  of 
growth  would  seem  to  establish  that  there  are  three  broods  per  year  at 
Ames,  and  possibly,  though  not  probably,  four.  [In  advance  from  a 
forthcoming  Bulletin,  No.  14,  of  the  Iowa  Experiment  Station.] 

Mr.  Alwood  presented  a  communication,  of  which  he  has  furnished 
the  following  abstract : 

STANDARD  FITTINGS  FOR  SPRAY  MACHINERY. 

By  William  B.  Alwood,  Blaclsburgh,  Va. 
[Abstract  by  author.] 

It  is  my  desire  to  briefly  present  to  this  Association  a  matter  with 
which  doubtless  many  of  your  members  are  already  familiar,  and  which  I 
feel  confident  will  meet  the  hearty  approval  of  all  the  economic  workers. 
At  the  Champaign  meeting  of  tlie  Association  of  Agricultural  Colleges 
and  Experiment  Stations,  held  in  November,  1890,  I  presented  a  paper 
before  the  botanical  section,  dealing  with  some  of  the  newer  forms  of 
machinery  used  in  fungicidal  work,  and  pointed  out  the  great  inconven- 
iences under  which  we  labored  from  the  diversity  of  styles  and  sizes  of 
fittings  and  thread  connections  used  in  the  various  machines  now  offered 
by  manutacturers.  The  subject  was  considered  of  such  importance  that 
a  motion  was  carried  to  ask  the  sections  of  entomology  and  horticul- 
ture to  unite  with  the  botanists  in  appointing  a  conjoint  committee, 
which  should  be  charged  with  recommending  to  manufacturers  such 
styles  and  sizes  of  connections  and  fittings  as  were  thought  to  be  most 
convenient  in  the  practical  work  of  treating  injurious  insects  and  the 
fungus  diseases  of  plants.  This  committee,  as  finally  organized,  was 
composed  of  the  writer,  as  chairman,  Mr.  D.  G.  Fairchild,  assistant 
mycologist  of  the  Department  of  Agriculture,  and  Prof.  James  Troop, 
horticulturist  of  the  Indiana  Experiment  Station. 
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This  committee  issued  ;i  circular  letter  to  mauufacturers  which  met 
v'ith  a  very  general  and  cordial  response  from  them.  Nearly  every 
one  fully  indorsed  the  ideas  set  forth  by  the  committee,  and  most  of  the 
prominent  parties  agreed  to  carry  out  the  committee's  suggestions  so 
far  as  practicable  with  the  state  of  their  business.  By  the  time  stand- 
ard styles  of  fittings  could  be  circulated  among  the  makers  of  spray 
machinery  the  season  of  '91  was  so  far  advanced  that  we  could  not 
hope  to  affect  much  change  during  the  current  year.  However,  now 
that  interest  and  sympathy  with  this  effort  have  been  awakened,  we 
believe  that  it  is  possible  through  united  effort  to  secure  all  we  ask  in 
this  line.  While  we  are  all  aware  that  the  members  of  this  Association 
are  in  large  part  station  entomologists,  it  is  also  true  that  some  very 
prominent  members  are  not  connected  with  station  work;  hence  my 
reasons  for  bringing  this  subject  before  you  for  discussion.  To  any 
one  who  has  had  actual  experience  in  field  work  the  importance  of  bet- 
ter, and,  I  will  say,  uniformly  standard  sizes  of  fittings,  can  not  be 
doubted,  and  to  aid  in  securing  this  desideratum  is  the  chief  purpose  of 
my  x>aper. 

I  shall  at  an  early  date  publish  an  illustrated  circular  dealing  with 
the  question  of  styles  and  sizes  of  fittings,  which  will  give  detailed 
information,  both  for  the  use  of  manufacturers  and  the  special  workers. 

On  motion  of  Mr.  Smith,  seconded  by  Mr.  Liutner,  it  was— 

Besolved,  That  the  Association  of  Economic  Entomologists  heartily  indorses  the 
work  of  the  couimittoefroni  the  Association  of  Agricultural  Colleges  and  Experiment 
Stations,  appointed  for  the  purpose  of  consulting  the  manufacturers  of  spray  ma- 
chinery, with  the  end  in  view  of  securing  the  adoption  of  standard  sizes  of  connections 
and  attachments  on  such  machinery. 

Further,  the  Association  of  Economic  Entomologists  urges  upon  the  manufacturers 
of  this  machinery  the  importance  of  acceding  to  the  request  of  this  committee.  The 
association  requests  the  committee  to  publish  its  recommendations,  with  drawings 
and  descriptions,  for  the  information  of  manufacturers  and  special  workers,  and  to 
include  in  this  publication  a  list  of  all  manufacturers  who  have  agreed  to  conform 
to  the  standai'd  sizes. 

Mr.  Kellicott  stated  that  in  his  opinion  firms  which  will  not  comply 
with  the  request  to  manufacture  standard  fittings  should  be  requested 
to  furnish  an  adapter  to  their  machines  which  will  enable  their  use 
with  the  standard  fittings. 

Mr.  Southwick  presented  the  following: 

ENTOMOLOGICAL  WORK  IN  CENTRAL  PAEl, 

By  E.  B.  Southwick,  y^ew  York,  iV.  Y. 
[Author's  abstract.] 

The  work  of  the  entomologists  of  the  department  of  public  parks  is 
in  the  care  of  trees,  shrubs,  and  plants,  under  the  directions  issued  by 
the  president  of  the  board  of  commissioners. 

The  work  of  removing  the  ess  masses  of  Orgyia  leucostUima  was  the 
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first  done  in  this  depaitnieut,  when  12  men  were  employed  to  clean  the 
trees,  beuclies,  walls,  and  stonework  in  the  parks.  The  first  autumn  of 
our  work  we  collected  13  bushels  of  these  cocoons  and  egg  masses,  leav- 
ing those  cocoons  that  were  apparently-  parasitized  until  the  final  clean- 
ing. The  large  elms  on  the  Mall  were  thoroughly  cleaned  with  steel 
brushes  made  for  the  work,  and  each  tree  received  a  wash  to  destroy 
any  insects  that  might  be  in  the.  crevices  of  the  bark.  This  work  of 
collecting  (and  burning iu  the  furnace)  has  been  carried  on  each  year  as 
the  force  would  allow,  in  this  way  keeping  them  in  subjection.  We 
now  treat  theui  in  four  different  ways  : 

(1st)  By  hand-picking,  of  which  bushels  are  each  year  taken  from  the 
trees  with  tools  especially  adapted  for  this  work. 

(2d)  By  jarring  the  larvte  down  with  a  pole,  so  arranged  that  a 
blow  from  a  mallet  on  a  projection  placed  at  the  large  end  of  the  pole 
will  jar  any  down  that  may  be  on  the  branches.  With  a  sudden  blow 
most  of  them  will  fall  to  the  ground,  when  they  can  be  crushed. 

(3d)  By  poisoning  the  foliage  with  Loudon  purple,  which  is  quite 
effective  and  used  especially  on  very  large  trees  that  can  not  be  treated 
otherwise. 

(1th)  By  poisoning  or  spraying  the  trunks  of  large  trees  with  an 
emulsion  of  petroleum  and  carbolic  acid.  Tbis  penetrates  most  of  the 
cocoons  sufticiently  to  kill  the  inmates,  the  disadvantage  being  that 
it  kills  the  parasites  too.  This  method  is  only  resorted  to  when  the 
egg  masses  are  very  numerous  and  we  are  short  of  help,  and  as  a  means 
of  reducing  the  next  brood.  Large  numbers  of  trees  were  so  treated 
this  season  to  arrest  the  late  summer  hatchings. 

The  next  insect  in  abundance  and  destructive  working  was  the  Bag 
Worm,  Thyridopteryx  ephemercvformis.  Whole  portions  of  the  parks 
were  literally  stripped  of  their  foliage ;  many  of  the  trees  on  the  drives 
were  nearly  as  bare  as  iu  winter.  So  abundant  were  they  that  the 
branches  were  strung  with  their  cases,  and  with  one  push  of  the  instru- 
ment prepared  for  collecting  them,  a  handful  of  these  cases  would  be 
taken.  Four  kinds  of  tools  were  made  for  this  work,  and  the  cases  were 
collected  and  destroyed.  In  this  way  nearly  22  bushels  have  been  col- 
lected and  destroyed. 

The  Datanas  have  always  been  abundant  in  the  parks,  and  as  many 
as  15  pounds  of  caterpillers  have  been  taken  from  a  single  tree.  These 
are  collected  while  massed,  as  is  their  habit,  and  then  destroyed. 

Hyphantria  cunea  is  very  abundant  in  our  parks  and  has  been  de- 
stroyed by  cutting  down  the  webs  as  far  as  was  possible.  If  the  tree 
was  too  valuable,  they  have  been  twisted  out  with  poles  made  especially 
for  this  work.  In  some  cases  spraying  has  been  resorted  to,  but  as  this 
does  not  remove  the  unsightly  web,  the  most  practical  thing  to  do  is  to 
remove  the  whole  colony. 

Clmocampa  americana  has  this  year  appeared  in  our  parks  for  the 
first  time,  aud  iu  great  abundaiuje.     The  webs  that  appear  on  the  trees 
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before  they  are  in  full  leaf  can  be  easily  removed,  and  in  this  way  the 
finer  trees  can  be  protected.  The  eggs  are  also  removed  in  the  late 
autumn  and  winter,  as  they  are  very  conspicuous. 

Vanessaaud  Grapfa  sp.  are  sometimes  very  abundant,  and  are  collected 
and  destroyed  as  soon  as  discovered.  Gecropia  and  Eacles  are  always 
abundant  and  on  many  of  the  smaller  trees  do  much  damage.  These 
are  hand-picked  and  destroyed. 

Alypia  octomacitlata  is  one  of  our  most  troublesome  caterpillars,  the 
great  abundance  of  Ampelopsis  vines  in  the  parks,  and  especially  around 
it,  covering  "squatter sovereignty"  houses,  affords  congenial  food  for  its 
rapid  propagation.  In  the  parks  the  vines  are  twice  annually  treated 
with  a  solution  of  London  purple,  applied  Avith  a  spraying  machine. 
This  is  found  most  effective  and  the  vines  do  not  seem  to  be  injured  as 
easily  as  most  plants  by  the  arsenites. 

The  Elm  Beetle,  Galeruca  xanthomelwna,  has  given  us  an  immense 
amount  of  trouble,  and  many  thousand  trees  have  been  sprayed  each 
year  for  their  destruction,  and  with  good  effect.  The  means  we  have 
adopted  during  the  past  three  years  is  rather  more  in  the  preventive 
line.  As  soon  as  the  first  eggs  are  found  that  part  of  the  tree  is  at 
once  sprayed.  I  am  inclined  to  think  the  Elm  Beetle  is  double-brooded 
with  us. 

The  Elm  Borer,  Zcic^era  pyrina,  is  getting  to  be  very  destructive  with 
ns,  already  twelve  species  of  trees  and  shrubs  are  affected  by  it,  and 
during  the  past  year  two  men  were  kept  during  May  at  collecting  the 
larvic  from  broken  branches.  All  branches  as  soon  as  detected  in  a 
weak  or  broken  state  are  removed  and  the  larvse  extracted.  In  very 
choice  trees  the  limbs  are  carefully  examined  and  where  holes  can  be 
found  bisulphuret  of  carbon  is  put  in  with  an  oil  can  and  pntty  put  over 
the  hole.     This  is  only  resorted  to  in  the  case  of  rare  trees  and  shrubs. 

For  scale  insects  the  trees  are  washed  with  preparations  and  then 
cleaned  with  steel  brushes,  leaving  all  in  fine  condition.  Many  thou- 
sand trees  and  shrubs  have  in  this  way  been  put  in  fair  condition. 

A  large  number  of  poisons  have  been  experimented  with  for  A2)his 
and  other  insects,  due  notice  of  which  will  be  given  in  reports  soon  to 
be  published. 

The  spraying  machine  used  by  the  department  of  public  parks  is  a 
two-barrel  machine  manufactured  by  the  Nixon  Nozzle  Company,  Nixon, 
Illinois.  This  machine,  to  better  adapt  it  for  city  work,  has  been  en- 
tirely remodeled.  A  set  of  strong  cab  wheels,  with  a  strong  axle,  was 
first  made,  then  a  pair  of  strong  easy  springs,  so  as  to  make  the  tank 
less  liable  to  jars.  The  tank  was  lined  with  zinc  entire,  and  on  top  of 
the  tank  was  placed  a  well  about  a  foot  high  to  keep  the  liquid  from 
flushing  over.  On  the  rear  of  the  tank  was  placed  a  box  for  poisons, 
hose,  etc.,  and  on  the  front  a  box  for  coats,  lunches,  and  collecting  cases 
and  bottles.  On  one  side  of  the  machine  and  running  nearly  to  the 
horse's  breast  was  placed  the  bamboo  pole  used  to  elevate  the  hose, 
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and  on  the  other  side  long-handled  pruning  shears.  Thus  equipped 
the  men  drive  all  over  the  city  and  are  at  any  time  or  place  ready  for 
work  at  short  notice. 

Our  parks  comprehend  nearly  4,000  acres  and  are  from  one  extreme 
to  the  other  16  miles  apart.  The  work  with  the  i)resent  force  and  ap- 
pliances is  chiefly  centered  in  the  island  parks  and  places. 

Mr.  Cook  read  a  paper  entitled  : 

SOME  HISTORIC  NOTES. 

By  A.  J.  Cook,  Agricultural  College,  Michigan. 

Upon  special  request,  I  am  very  pleased  to  state  tlie  following  facts 
regarding  the  early  use  of  the  kerosene  emulsion  and  of  the  arsenites. 

I  used  kerosene  and  soap  mixture,  as  1  then  called  it,  successfully  in 
1877.  I  used  very  nearly  the  same  proportions  that  I  prefer  now,  heated 
it  to  dissolve  the  soap,  and  I  think  made  a  permanent  mixture.  Dr.  C. 
V.  Kiley  argues  that  I  only  made  a  temporary  mixture,  which  he  says 
was  made  years  before,  although  I  have  been  unable  to  find  the  record. 
Whether  it  were  an  emulsion  or  not,  it  was  very  successfully  nsed,  as 
succtssfully  as  in  later  years.  That  I  appreciated  the  importance  of  the 
emulsion,  or  even  recognized  it  or  produced  it  except  as  an  accident,  is 
not  true.  Messrs.  Barnard,  Hubbard,  and  Riley  did  this  as  the  result 
of  extended  experimentation,  and  heralded  the  facts  forth  to  the  world, 
and  I  gladly  accord  to  them  the  chief  credit. 

As  to  Paris  green,  I  believe  my  friend  Hon.  J.  S.  Woodward,  of  Lock- 
port,  N.  Y.,  was  the  first  to  announce  it  as  a  specific  agaiust  the  Cod- 
ling Moth,  which  he  did  in  the  autumn  of  1878.  He  relates  to  me  that 
he  advised  a  neighbor  to  use  it  to  destroy  the  canker  worms.  The 
neighbor  observed  that  the  trees  treated  were  very  free  from  Codling 
Moth  larvie,  and  Mr.  Woodward  divined  the  cause.  I  had  a  very  simi- 
lar experience  the  same  year.  Mr.  J.  W.  Tafft,  of  Plymouth,  Mich., 
came  to  me  in  1878  with  specimens  of  canker  worms,  which  he  said  were 
destroying  his  orchard.  I  advised  Paris  green,  which  he  used  with  the 
same  results  that  greeted  Mr.  Woodward's  neighbor.  Mr.  David  Allen 
reported  the  facts  to  me.  I  said,  can  it  be  possible  that  the  poison  has 
worked  this  double  benefit  ?  I  will  test  the  matter.  Mr.  Woodward 
had  already  announced  his  belief  in  the  matter.  In  1879  I  made  the 
first  careful  test  and  proved  by  a  most  crucial  test  that  Paris  green  was 
not  only  a  specific  agaiust  the  iusect  but  safe  to  use.  The  results  of 
these  experiments  were  given  at  the  Boston  meeting  of  the  American 
Association  for  the  Advancement  of  Science,  August,  1879.  The  results 
which  I  then  secured  were  remarkable  beyond  what  may  usually  be  ex- 
pected or  hoped  for.  This  was  because  I  treated  a  small  tree  and  took 
special  pains  that  every  fruit  should  receive  the  poison.  As  great  care 
to-day  will,  meet  with  the  same  success.     Thus  while  Mr.  Woodward 
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was  the  first  to  suggest  and  ainioimce  this  remedy,  I  was  the  first  to 
prove  and  announce  positively  that  it  is  both  safe  and  effective.  So  far 
as  I  know  I  was  also  the  first  to  determine  the  best  proportion — 1  pound 
to  200  gallons  of  water — and  to  show  that  it  is  safe  to  pasture  iu  an  or- 
chard at  once  after  the  poison  is  ai)plied  if  the  application  is  properly 
made. 

Mr.  Osborn  read  the  following  paper: 

AN  EXPERIMENT  WITH  KEROSENE  EMULSIONS. 

By  Herbert  Osborn,  Ames,  Iowa. 

The  most  satisfactory  method  of  preparing  the  valuable  kerosene 
emulsion  is  desired  by  all  and  a  comparative  test  made  this  season  may 
be  of  interest. 

The  first  was  a  preparation  in  which  the  formula  advocated  by  Pro- 
fessor Cook  was  carefully  followed,  using  the  hard  soap  and  not  the 
soft  soap  formula,  the  materials  while  still  hot  being  thoroughly  mixed 
with  an  egg  beater. 

The  result  was  that  we  had  what  appeared  to  be  an  excellent  emul- 
sion, but  in  a  glass  jar  we  could  soon  see  a  separation  taking  place,  the 
white  emulsified  pan  rising  to  the  top  and  the  water  or  soapsuds 
gradually  increasing  at  the  bottom.  This  continued  until  there  was 
about  two-thirds  or  a  little  more  of  soapsuds  and  one-third  or  less  of 
emulsion  above  it. 

While  this  at  first  could  be  readily  mixed  again  a  day  later,  the  soap- 
suds in  the  bottom  had  hardened  into  a  jelly  that  when  mixed  with 
additional  water  would  but  incompletely  dissolve  and  the  clots  included 
caused  great  inconvenience  by  clogging  the  nozzle. 

The  other  preparation  made  according  to  the  usual  formula  for  soap 
emulsion  (the  Riley-Hubbard  formula)  emulsified  and  remained  fixed 
with  but  a  very  lew  drops  of  soapsuds  gathering  at  the  bottom,  even 
after  days  of  standing,  showing  that  the  proportions  were  such  that 
the  soap  water  and  kerosene  balanced  each  other.  This  thickened  to  a 
buttery  consistence,  but  dissolved  perfectly  in  water,  and  only  a  trace 
of  oil  arose  to  the  surface  when  thus  mixed. 

A  microscopical  examination  of  the  substance  prepared  by  Professor 
Cook's  formula  showed  the  buttery  mass  above  to  be  apparently  a  good 
emulsion  and  the  jelly-like  mass  below  to  contain  scarcely  any  traces  of 
oil  globules.  A  similar  examination  of  the  second  preparation  showed 
in  different  samples  as  usual  a  uniform  emulsion. 

I  conclude  that  in  the  first  case  I  formed  an  emulsion,  that  is  the  oil 
was  broken  into  minute  globules  and  these  coated  with  a  film  of  soap- 
suds so  that  they  did  not  coalesce,  but  that  there  was  such  au  excess  of 
soapsuds  that  the  emulsion  separated  therefrom  and  rose  to  the  top. 

It  is  evident,  I  think,  at  sight  that  the  preferable  preparation  is  the 
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one  which  combines  the  proportions  so  that  no  excess  of  either  ingre- 
dient results,  for,  as  indicated,  the  hardening  of  the  thick  soapsuds  re- 
sults in  clots  and  these  interfere  with  spraying,  while  to  skim  off'  the 
emulsion  and  leave  the  mass  below  is  a  useless  labor  and  loss  of  ma- 
terial. 

In  the  Eiley- Hubbard  formula  we  have  evidently  the  exact  propor- 
tions carefully  determined,  and  I  feel  obliged  to  recomaiend  this  formula 
when  giving  advice  to  those  wishing  instructions  as  to  preparation  of 
kerosene  emulsion. 

Mr.  Wallace  read  a  note  of  which  the  following  is  an  abstract  : 

A  NOTE  ON  SILK  CULTURE. 

By  Paul  Wallace,  Los  AmjeJes,  Cal. 

[Secretary's  abstract.] 

The  author  reviewed  the  attemjits  which  have  been  made  to  raise 
Silkworms  in  this  country,  and  stated  that  they  had  proven  the  entire 
adaptability  of  the  United  States  to  this  industry.  He  stated  that  all 
that  was  needed  to  make  it  a  success  was  either  a  bounty  paid  by  the 
Government  or  an  import  duty  upon  raw  silk,  but  to  his  own  personal 
knowledge  attempts  in  this  direction  were  thwarted  by  the  work  of 
large  silk  manufacturers  who  were  bitterly  opposed  to  the  establish- 
ment of  silk  culture  in  America.  He  urged  that  the  Association 
should  use  its  best  efforts  to  foster  a  poi)ular  sentiment  antagonistic 
to  such  efforts  on  the  part  of  the  manufacturers  of  silk. 

Mr.  Lintner,  in  discussing  this  paper,  contended  that  there  is  no 
questiou  as  to  our  ability  to  raise  good  silk,  but  that  it  will  not  pay. 
He  spoke  particularly  of  the  work  of  the  division  of  entomology  in 
experimenting  in  this  direction. 

Mr.  Cook  read  the  following  article  by  Mr.  G.  C.  Davis  : 

NOTES  ON  A  FEW  BORERS. 

By  G.  C.  Davis,  Agricultural  College,  Michigan. 

If  we  go  on  the  principle  that  "  every  little  helps,"  even  though  it  be 
slight  and  incomplete,  then  perhaps  a  few  notes  incidentally  picked  up 
on  our  forest  borers  may  be  of  some  utility  at  this  time.  Dr.  Packard's 
work  on  forest  insects,  so  recently  issued,  is  of  inestimable  value  to  the 
working  entomologist,  but  by  the  reporting  of  the  few -observations  we 
happen  to  make  while  at  our  other  work  we  can  make  the  volume  still 
more  complete  and  helpful.  Perhaps  the  habits  of  some  of  these 
species  may  already  be  known,  but  as  they  have  not  been  specially  re- 
ported in  this  work,  reference  is  here  made  to  them. 
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From  the  maple  was  reared  tbe  Cerambycid  borer  Acanthoderes 
decipiens.  It  was  found  as  a  pupa  ia  the  rude  chip  case  just  under  the 
bark.  The  cylindrical  burrow  made  in  its  exit  extended  well  in  toward 
the  heart  of  the  tree  and  through  quite  sound  wood. 

Another  Cerambycid,  Leptura  'proxima,  was  found  quite  numerous  in 
blocks  of  hard  maple  sawed  from  the  tree  the  winter  previous.  The 
grubs  were  quite  large,  and  it  was  thought  that  they  would  pass 
through  the  transformations  that  season,  but  it  was  not  until  a  year 
from  the  following  May  that  the  first  beetle  issued.  From  the  data 
given  it  seems  that  the  borer  must  require  two  or  more  years  to  reach 
maturity. 

In  "  Forest  Insects  "  Dr.  Packard  mentions  Lyctus  striatus  under 
the  list  headed  "Found  in  rotten  oak  wood;  not  known  to  be  injuri- 
ous." We  have  quite  recently  found  them  issuing  Ironi  a  red  oak 
floor  in  one  of  our  college  halls.  The  floor  was  laid  two  years  pre- 
vious to  the  time  of  this  appearance,  and  the  lumber  was  seasoned 
at  that  time.  The  beetles  issued  from  the  sap  wood  only,  and  prob- 
ably were  feeding  there  when  the  tree  was  sawed  into  lumber. 

In  order  to  learn  more  of  their  habits  quite  a  number  were  placed 
in  a  glass  jar  containing  a  branch  of  green  oak,  one  of  dead  oak, 
and  a  seasoned  stick  from  the  shop.  The  beetles  preferred  the  lat- 
ter when  first  introduced,  and  made  themselves  at  home  by  boring 
a  hole  entirely  through  it  diagonally  the  first  night.  Mating  took  place 
in  a  few  hours  after  issuing  and  eight  days  later  ovipositing  was  first 
noticed.  Mating  again  took  place  before  each  egg  was  deposited.  This 
seems  essential,  as  a  female  was  placed  by  herself  immediately  after 
mating  the  first  time,  and,  although  watched  for  several  weeks  after  the 
others  had  died,  no  sign  of  ovipositing  was  noticed.  The  branch  of  green 
oak  was  preferred  in  depositing  tbe  eggs,  and  none  were  placed  on  the 
stick  from  the  shop.  Ovipositing  occurred  about  once  in  half  an  hour 
and  lasted  but  one  day.  One  week  after  oviposition  young  larv;e  were 
found.     We  are  in  hopes  to  get  the  complete  life  history  from  them. 

From  the  oak  posts  of  one  of  our  summer  houses  were  taken  quite  a 
number  of  Fhymatodes  dimidiatus  along  with  P.  varius.  Four  diflerent 
kinds  of  wood — elm,  maple,  hickory,  and  ironwood — besides  the  oak, 
enter  into  the  construction  of  the  chalet,  but  none  of  the  others  showed 
signs  of  borers,  while  the  oak  was  well  perforated.  The  species  seem 
to  work  mostly  just  beneath  the  bark. 

Two  specimens  of  Alaus  oculatus  were  taken  in  the  trunk  of  a  white 
oak  near  the  partially  decayed  heart.  A  full-grown  larva  of  this  was 
also  found  in  the  trunk  of  a  "  sappy"  aspen. 

On  the  10th  of  June  a  piece  of  bark  was  torn  from  an  aspen  {Populus 
tremuJoides)  that  had  but  recently  died,  and  under  it  signs  of  insect 
depredations  were  quite  evident.  Upon  further  investigation  the  bark 
and  wood  were  found  to  be  almost  entirely  separated.  Underneath,  the 
wood  was  yet  sound  and  quite  green,  Here  were  found  galleries  pene- 
7911—1^0.] 5 
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tratiug  almost  to  the  heart,  and  in  them  were  found  Enchodes  sericea  in 
the  imago  stage,  although  some  of  them  were  yet  in  the  pupa  case  and 
nearly  as  soft  and  white  as  a  pupa. 

These  beetles  belong  to  the  family  Melandryidne,  which  contains  a 
number  of  quite  diversified  genera  that  in  general  live  on  fungi  or  under 
bark.  As  fiir  as  their  habits  are  known  those  living  under  bark  do  not 
seem  to  be  injurious  as  borers,  and  whether  we  can  consider  this  species 
as  merely  working  in  decayed  wood  or  as  a  borer  in  green  wood  can 
hardly  be  decided  by  this  one  instance.  It  is  certain  that  the  larvse  are 
capable  of  penetrating  sound  wood. 

Tlie  beautiful  little  Buprestid,  Pcecilonota  cyanipes  was  reared  from 
the  aspen.  When  found,  June  9,  it  was  in  the  pupa  state  in  the  axil 
between  the  body  of  the  tree  and  quite  a  large  branch.  So  much  had 
been  eaten  around  the  base  that  the  branch  was  already  dead.  Mr. 
Harrington  reports  capturing  the  species  on  a  dead  willow  stump,  and 
Mr.  Fletcher  a  specimen  on  a  dead  aspen  stump  in  Ontario. 

Galls  made  on  branches  of  the  willow,  Salix  discolor  by  Agrilus  tor- 
pidus  have  been  found  quite  common  in  certain  districts  near  here,  and 
in  other  districts  was  found  Saperda  concolor  in  galls  equally  as  numer- 
ous. In  no  case  yet  noticed  have  the  two  been  found  in  close  proximity. 
•  The  galls  made  by  the  Buprestid  are  an  oval  swelling  of  the  live  branch 
very  similar  to  the  one  made  by  the  Saperda,  Inside  there  is  a  dif- 
ference in  the  architecture  of  the  home.  While  the  Saperda  remains 
mostly  within  the  swelling  and  makes  its  exit  through  it,  the  Agrilus 
bores  an  oval  gallery  downward  from  the  gall,  sometimes  in  the  pith, 
but  oftener  indiscriminately  through  the  wood,  and  makes  its  exit  often 
an  inch  and  a  half  below.  The  imago  issued  about  a  month  later  than 
the  Saperda. 

From  the  Saperda  galls  were  reared  two  species  of  parasites.  One  of 
these  is  Pimpla  pedalis  and  the  other  belongs  to  the  genus  Bracon, 
which  we  have  yet  been  unable  to  get  named. 

Galls  on  the  willow  also  yielded  us  a  few  specimens  of  the  handsome 
Sesiid,  Sciapteron  tricincta,  as  named  by  Professor  Fernald.  The  galls 
did  not  differ  in  appearance  externally  from  the  others.  Inside  the  gall 
a  tunnel  was  made  downward  along  the  center  for  an  inch.  The  whole 
cavity  was  lined  with  a  soft,  delicate,  though  very  strong,  butt"  cocoon,, 
and  undisturbed  in  this  silken  bed  the  larva  passed  through  its  trans- 
formations to  the  moth. 

From  Mylesinus  aculeahis,  the  Ash  Scolytid,  was  reared  a  species  of 
Bracon,  pronounced  by  Mr.  Ashmead  as  probably  a  new  species. 

From  a  species  of  trefoil,  Ptelea  trifoliata,  was  reared  a  species  of  the 
Tineid  genus  Hyponomeuta,  Wherever  the  shrub  was  found  the  thin 
white  web  was  quite  common  early  in  the  spring  before  the  leaves  were 
out.  These  webs  were  always  at  the  terminal  portions  of  the  green 
shoots.  The  caterpillars,  entering  the  stalk  usually  at  the  termipal  bud, 
would  bore  down  through  the  pith  some  three  to  six  inches  in  the  shoots 
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connected  by  the  web.  The  larvae  seem  to  remain  in  the  stalk  only 
part  of  the  time,  but  spend  the  remainder  of  the  time  above  in  the  web. 
The  twigs,  of  course,  are  killed  down  as  far  as  the  larvae  go,  which  great- 
ly mars  the  symmetry  and  beauty  of  the  bush.  This  habit  of  boring 
is  probably  a  generic  characteristic,  as  several  European  species  are 
mentioned  as  having  similar  habits. 

Mr.  Cook  read  the  following  note : 

THE  POPLAR  GONIOCTENA. 

By  A.  J.  Cook,  Agricultural  College,  Michigan. 

The  past  spring  the  poplars  about  the  Michigan  A.gricultural  College 
were  seriously  and  extensively  defoliated  by  a  Chrysomelid  beetle,  Gon- 
ioctena  pallida  Linn.  The  larviie  were  first  found  in  early  June,  so  that 
we  did  not  have  the  eggs.  The  larva  is  much  like  the  Elm-leaf  Beetle 
in  form  and  color.  The  beetles  appeared  June  21.  They  are  yellowish 
brown,  except  the  eyes,  epicranium,  two  horn-like  spots,  and  a  central 
oval  spot  on  the  posterior  portion  of  the  prothorax,  the  scutellum,  two 
large  spots,  one  on  each  elytron  near  the  scutellum,  two  nearly  as  large 
rounded  spots  near  the  suture,  and  just  posterior  to  the  center,  three 
small  spots  along  the  lateral  margins,  and  the  entire  underside  of  the 
body  except  a  narrow  margin,  which  are  black. 

The  beetles  came  forth  late  in  June,  but  we  found  no  larvae  or  eggs. 

The  Secretary  then  read  the  following  notes : 

NOTES  OF  THE  SEASON  FROM  SOUTH  DAKOTA. 

By  J.  M.  Aldrich,  Brookings,  S.  Dak. 

Cutworms  have  been  more  injurious  than  ever  before.  From  limited 
data,  I  judge  that  the  loss  in  the  State  reaches  several  millions  of  dol- 
lars. Corn,  flax,  gardens,  and  other  crops  suffered  about  in  the  order 
mentioned. 

At  our  station  the  large  Willow  Sawfly  {Gimhex  americana)  is  much 
less  injurious  than  for  several  years.  I  have  reared  six  or  seven  species 
of  parasites  from  it,  four  of  them  being  numerous. 

The  Cottonwood  Leaf  Beetle  is  with  us  in  large  numbers,  as  usual. 
Our  experiments  in  spraying  with  arsenites  for  this  insect  are  more 
successful  than  heretofore,  and  I  now  feel  confident  that  it  can  be  con- 
trolled (though  not  exterminated)  by  this  method.  Our  new  Russian 
poplars,  so  desirable  in  other  respects,  are  chosen  by  the  beetle  in  pref- 
erence to  Cottonwood. 

Gooseberries  have  suffered  from  a  combined  attack  of  the  Span  worm 
{Eufitcliea  ribearia)  and  the  Sawfly.  I  have  not  observed  the  latter  in 
our  State  till  this  year. 
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The  Ash  Borer  {TrocMliwn fraxini  Lugger)  is  still  increasing  rapidly, 
and  will  probably  destroy  most  of  the  ash  trees  in  the  neighborhood 
of  the  station  in  two  or  three  seasons  more.  The  Ash  Sawtiy  and  the 
Sphinxes  (Ceratomias)  are  assisting  to  a  noticeable  extent.  The  ash  is 
a  bad  investment  in  our  locality. 

In  May  the  station  procured  five  colonies  of  bees,  aiming  merely  to  see 
what  they  would  do,  with  ordinary  care,  in  a  region  devoid  of  natural 
timber  with  its  accompanying  honey  plants  (the  nearest  is  five  miles 
away).  We  have  now  increased  to  ten  strong  colonies.  I  have  taken 
oflf  35  pounds  of  fine  honey,  and  shall  probably  get  100  pounds  or  so  of 
fall  honey.  Considering  that  the  original  swarms  were  weak,  I  think 
the  record  good  so  far.    Of  course  the  winter  will  try  them. 

A  building  16  by  32  was  erected  this  year  for  our  department.  It 
has  a  wing  12  feet  square  for  bees.  In  the  main  part  we  have  an  office 
and  a  small  breeding  room.     We  moved  into  the  new  quarters  July  1. 

Mr.  Alwood  read  the  following  paper  by  title : 

A  NOTE  ON  REMEDIES  FOR  THE  HORN  FLY. 

By  Wm.  B.  Alwood,  Blacksburgh,  Va. 

This  plague  to  cattle,  which  has  now  become  so  common  throughout 
several  of  the  Atlantic  coast  States,  demands  attention  from  workers  in 
economic  entomology.  Doubtless  some  very  good  recommendations  have 
been  made  by  Dr.  Riley,  Professor  Smith,  and  others,  but  as  condi- 
tions vary  we  are  bound  to  treat  such  questions  from  the  standpoint  of 
local  practicability.  The  recommendation  to  lime  the  droppings  when 
l)ractical  may  prove  a  very  good  way  of  dealing  with  this  pest,  but 
with  me  it  is  quite  impractical  from  the  fact  that  lime  is  neither  cheap 
nor  easy  to  procure,  and  this  is  the  case  in  many  parts  of  Virginia. 

Some  two  years  since,  from  a  suggestion  of  mine  in  a  lecture  at  Char- 
lottesville, Va.,  the  late  Henry  M.  Magruder  began  the  use  of  kerosene 
emulsion  on  his  dairy  cattle.  The  application  was  made  with  a  Japy 
knapsack  pump,  and  though  it  had  to  be  repeated  with  frequency^ 
liroved  a  considerable  success.  During  the  year  1890  I  frequently  rec- 
ommended this  remedy,  stating  that  the  standard  emulsion  (Hubbard 
formula)  should  be  diluted  ten  to  fifteen  times. 

The  Horn  Fly  did  not  become  troublesome  at  our  place,  which  is  in  the 
upper  mountains  of  southwest  portion  of  the  State,  until  late  in  1890, 
and  I  did  not,  as  a  consequence,  have  opportunity  to  treat  this  insect 
myself.  However,  the  present  year  they  showed  themselves  in  abun- 
dance in  July,  and  I  concluded  to  try  my  own  recommendations. 

The  experiments  were  made  upon  ten  dairy  cows,  beginning  with  plain 
emulsion  diluted  ten  times.  I  found  that  this  killed  a  majority  of  the 
flies  actually  wetted  with  it,  and  produced  considerable  immunity  from 
attack  for  the  space  of  one  to  two  days.   Desiring  to  make  the  treatment 
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more  effective,  I  used  as  diluent  a  water  extract  of  tobacco  waste,  made 
by  tliorouglily  boiling  one  pound  of  tobacco  in  each  gallon  of  water.  This 
used  with  emulsion,  1  to  10  jjarts,  gave  almost  perfect  immunity  for  a 
period  of  three  days. 

My  work  shows  that  two  treatments  with  this  preparation  f)er  week 
almost  entirely  relieve  the  cattle  from  annoyance.  I  make  the  applica- 
tion with  a  knapsack  pump  fitted  with  a  cyclone  nozzle.  The  work  is 
most  conveniently  done  just  after  milking  in  the  morning.  Two  men 
treat  the  cows  rapidly,  requiring  about  one  minute  per  cow,  and  using 
from  one  to  two  pints  of  liquid.  The  preparation  as  given  above  causes 
no  particularly  unpleasant  odor,  and  thus  far  the  milkers  have  made  no 
complaint  whatever  concerning  its  use  on  the  cows. 

The  President  announced  that  he  had  received  letters  of  regret  from 
Mr.  J.  H.  Comstock,  Mr.  0.  W.  Hargitt,  Mr.  H.  Garman,  Mr.  C.  P.  Gil- 
lette, and  Mr.  C.  H.  Tyler  Townsend. 

On  motion  of  Mr.  Alwood,  seconded  by  Mr.  Smith,  it  was  resolved  that 
Mr.  Riley  be  requested  to  publish  the  proceedings  of  this  meeting  in 
Insect  Life,  and  on  motion  of  Mr.  Smith,  seconded  by  Mr.  Bruner,  the 
Secretary  was  instructed  to  send  an  abstract  of  the  proceedings  to  the 
Ca nadian  En  to m o logis t. 

On  motion  of  Mr.  Southwick,  the  Association  passed  a  vote  of  thanks 
to  Mr.  Riley  and  the  members  of  his  office  force  for  the  courtesies  to 
members  during  the  meeting  of  the  Association. 

On  motion  of  Mr.  Osborn,  a  vote  of  thanks  was  extended  to  the  Presi- 
dent for  his  able  efforts  to  make  the  meeting  a  success. 

The  Association  then  adjourned. 

L.  O.  Howard, 

Secretary. 

Just  after  the  adjournment  of  the  meeting  the  following  communica- 
tion was  received  from  Mr.  Snow,  one  of  the  vice-presidents  of  the  As- 
sociation, which,  although  it  can  not  properly  be  incorporated  in  the 
minutes,  may  be  properly  appended  here : 

THE  CHINCH  BUG  DISEASE  AND  OTHER  NOTES. 

By  F.  H.  Snow,  Lawrence,  Kans. 

In  response  to  your  circular  letter  asking  for  notes  of  work  done  in 
economic  entomology  during  the  past  year  I  beg  to  submit  the  follow- 
ing brief  and  incomplete  account  of  the  work  done  in  Kansas  this 
year  under  my  direction  in  the  matter  of  the  artificial  dissemination  of 
a  contagious  disease  or  diseases  among  chinch  bugs: 

The  legislature  of  the  State  of  Kansas  at  its  last  session  in  the  winter 
of  1890-'91  made  an  appropriation  of  $3,500,  available  during  the  years 
1891-'92,  for  the  purpose  of  carrying  on  these  experiments.     With  this 
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money  I  have  been  enabled  to  largely  increase  the  facilities  of  my 
laboratory  and  to  conduct  on  a  rather  extended  scale  practical  experi- 
ments in  the  field.  According  to  a  provision  in  the  act  of  appropria- 
tion, I  am  re<iuired  to  make  a  monthly  report  to  be  printed  in  the  official 
State  jjaper  of  Kansas,  the  Topela  Daily  Capital.  From  my  last  report, 
made  on  July  15,  I  quote  as  follows : 

Since  making  the  last  report,  June  15,  the  wheat  has  ripened  and  mostly  been 
harvested.  The  chinch  bugs  at  harvest  time  left  the  wheat  fields  and  invaded  the 
fields  of  young  corn.  The  exjieriments  of  1889  and  1890  were  carried  on  among  bugs 
in  the  corn  fields,  and  the  experiments  of  this  year  in  wheat  fields  are  thus  new  fea- 
tures in  the  work.  The  results  have  been  gratifying,  but  the  reports  from  this  year's 
corn  fields  and  the  investigations  of  my  field  assistant,  Mr.  Hickey,  show  that  the 
massing  of  the  bugs  in  the  hills  of  corn  ofters  more  favorable  conditions  for  the  suc- 
cessful workings  of  the  disease  than  the  usual  conditions  incident  to  the  presence  of 
bugs  in  wheat. 

The  hatching  and  appearance  of  the  young  bugs  is  a  feature  in  the  work  added 
since  the  last  report.  It  is  with  satisfaction  that  I  note  the  evident  communicability 
of  the  disease  from  old  to  young  bugs  by  contact.  The  young  bugs  are  as  susceptible 
to  the  infection  as  the  old  ones. 

The  part  of  the  State  reporting  bugs  in  the  corn  fields  lies  between  96°  30'  and  98° 
30'  west  longitude  ;  or  between  a  line  drawn  through  Marshall,  Pottawatomie,  along 
the  eastern  boundary  of  Geary,  Morris,  Chase,  and  along  the  eastern  boundary  of 
Greenwood,  Elk  and  Chautauqua  Counties,  and  a  line  drawn  along  the  eastern  boun- 
dary of  Jewell,  Mitchell,  Lincoln,  Ellsworth,  Rice,  Reno,  Kingman,  and  Harper  Coun- 
ties. This  bug-infested  belt  extends  clear  across  the  State  from  north  to  south. 
Scattering  reports  of  the  presence  of  the  bugs  are  in  from  various  eastern  counties, 
and  from  a  few  west  of  the  98°  30'  line. 

Up  to  date  (11  a.  m.,  July  15) infected  bugs  have  been  sent  out  from  my  laboratory  to 
1,700  applicants.  To  several  of  these  applicants  second  lots  of  infected  bugs  have  been 
sent,  owing  to  failure  to  use  the  first  lot  for  various  reasons,  and  occasionally  because 
of  failure  to  get  good  results  from  the  first  experiment.  But  as  many,  if  not  more,  per- 
sons have  got  dead  bugs  from  fields  wherein  the  bugs  are  dying  because  of  infection 
sent  out  from  my  laboratory  as  have  received  bugs  directly  from  me.  Each  success- 
ful field  experiment  has  been  the  means  of  establishing  a  secondary  distributing 
center.  It  is  evident  that  the  experiment  of  killing  chinch  bugs  by  infection  with 
fungoid  and  bacterial  disease  is  being  given  a  trial  on  a  large  scale.  The  reports  for 
the  past  month  (June  15  to  July  15)  have  been  gratifying,  in  that  they  show  a  good 
percentage  of  success.  However,  reports  are  not  made  out  as  carefully  as  they  should 
be,  and  worse,  many  experimenters  make  no  reports.  I  desire  to  have  a  report  on 
every  lot  of  infected  bugs  sent  out. 

Because  of  the  difficulty  of  getting  careful  reports  from  the  field,  I  sent  out  Mr.  E. 
C.  Hickey,  an  intelligent  university  student  doing  special  work  in  natural  history, 
as  a  field  agent.  Mr.  Hickey's  last  trip  was  through  Chautauqua,  Harvey,  Sumner, 
Cowley,  Butler,  Greenwood,  and  Elk  Counties,  lasting  from  June  12  to  July  6.  He 
visited  seventy-two  persons  who  had  experimented  with  infected  bugs,  and  found  over 
80  per  cent  of  the  seventy-two  experiments  successful.  Mr.  Hickey  personally  visited 
the  corn  fields,  and  verified  by  careful  observations  the  statements  of  the  farmers. 

The  laboratory  facilities  for  sending  out  infected  bugs  have  been  largely  increased, 
and  all  demands  can  be  promptly  met.  Application  for  infected  bugs  received  in  the 
morning's  mail  are  answered  with  bugs  and  directions  on  the  noon  outgoing  trains. 
The  work  of  scientific  investigation  in  the  laboratory  is  going  on  steadily  and  care- 
fully. Inoculation  experiments  from  pure  cultures  of  Sporotrichum  will  be  reported 
on  next  month.  A  feature  of  the  work  unnoticed  previously  in  this  report  is  the 
prevalence  of  Empusa,  the  fungus  with  which  the  first  successful  experiments  were 
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conducted.  Empusa  and  Sporotriclinm  develop  side  by  side  in  the  infecting  cages, 
and  dead  bugs  sect  in  from  (ields  where  the  bugs  are  dying  show  both  fungi.  At 
the  close  of  the  season  I  hope  to  present  a  full  report  of  the  laboratory  investigations, 
which  the  brief  monthly  reports  oft'er  no  space  for.  Prof.  S.  A.  F'orbes,  the  eminent 
State  entomologist  of  Illinois,  who  has  experimented  in  his  laboratory  on  the  devel. 
opment  of  parasitic  fungi  in  insects,  and  Avho  early  noted  the  bacterial  disease  of  the 
chinch  bugs,  visited  my  laboratory  last  week.  He  expressed  the  hope  that  a  series  of 
field  experiments  such  as  are  now  being  carried  on  in  Kansas  could  be  conducted  in 
Illinois. 

In  closing,  I  may  say  that  the  outcome  of  the  work  so  far  this  year  is  highly  en- 
couraging. 

Since  making  this  report  the  requests  for  infected  bugs  have  grown 
much  less  numerous.  The  laboratory  experiments  have  been  carried 
on  with  more  attention  paid  to  bacteria.  So  far  I  have  been  unable  to 
successfully  infect  bugs  in  the  laboratory  from  pure  cultures  of  Sporo- 
trichum.  The  Sporotrichum  grows  readily  on  a  medium  composed  of 
beef  broth  and  Irish  moss,  and  pure  cultures  are  easily  obtained. 
Other  experiments  with  these  cultures  are  necessary,  however,  to  make 
this  statement  positive.  Empusa  will  not  fruit  on  the  plates.  It  be- 
haves very  peculiarly.  Long  erect  filaments  are  sent  out  strikingly 
different  from  the  customary  hyj)haB,  but  no  spores  are  produced.  As 
regards  the  bacteria,  I  am  assured  that  the  forms  in  my  cultures  are 
identical  with  Burrill's  Micrococcus  insectortim,  two  slides  of  which 
have  been  furnished  me  by  Professor  Forbes.  This  Micrococcus  is  found 
almost  without  exception  in  bugs  which  have  died  in  the  field  and  been 
sent  in  for  examination.  Another  Micrococcus,  larger  and  almost  per- 
fectly circular  in  optical  plane,  is  often  present  in  dead  and  dying  bugs. 
Spraying  experiments  with  fluids  containing  this  Micrococcus  give  no 
successful  results  in  infection. 

I  am  not  in  position  at  present  to  make  a  full  report  of  the  season's 
work  in  the  field  and  laboratory.  This  report  1  shall  make  in  the  late 
fall. 

*  *  «  *  *  «  # 

Other  injurious  insects  besides  the  chinch  bug  in  Kansas  especially 
noticeable  this  year  were  the  Hessian  Fly,  in  about  the  same  abundance 
as  usual.  Much  damage  is  annually  done  by  this  pest.  The  Wheat 
Straw  Worm  (Isosonia  tritici)  was  reported  from  a  dozen  or  more  coun- 
ties of  the  state  in  June.  It  occasioned  considerable  alarm  and  really 
did  some  damage  to  the  wheat  in  central  and  western  Kansas.  I  re- 
ceived reports  of  the  presence  of  the  worm  from  twenty-seven  corre- 
spondents. It  appeared  in  wheat  which  had  been  planted  on  stubble 
ground,  though  the  state  of  affairs  shown  in  one  or  two  reports  contra- 
dicted this  general  condition.  One  correspondent  reports  the  worm  in 
wheat  planted  on  sod ;  another  in  a  field  of  40  acres  new  ground, 
only  grown  to  wheat  once  before,  plowed  last  fall  and  after  the  wheat 
had  come  up  fed  off'  so  close  that  the  field  looked  quite  bare.  The  Wheat 
Head  Army  Worm  {Leucania  albilinea)  was  reported  in  June  from  a 
few  fields.    However,  little  damage  was  done. 
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An  attempted  grasshopper  scare  was  i)ut  down  by  a  little  iuvestiga. 
tiou.  Grasshoppers  were  reported  to  be  in  immense  numbers  in  eastern 
Colorado  and  overflowing  into  Kansas.  I  made  a  trip  to  the  infested 
region  and  found  the  grasshoppers  to  be  a  local  species  (Dissosteira 
longi^ennis),  which  was  in  great  abundance  over  about  300  square 
miles  of  country  near  Arriba,  Colo.  Of  course,  no  danger  to  Kansas 
was  to  be  feared  from  these  locusts.  Arriba  is  70  miles  west  of  the 
Kansas  line.  The  limits  of  the  infested  area  extended  apj)roximately 
from  Limon  16  miles  east,  9  miles  north,  7  miles  west,  and  diagonally 
southeast  to  Hugo,  15  miles.  Within  this  area  the  two  favored  grasses 
of  the  range,  buifalo  and  gramma  grass,  were  eaten  to  the  ground. 
The  swarms  when  visited  (July  17)  were  almost  entirely  composed  of 
pupse.  Eeports  agree  that  the  eggs  from  which  these  swarms  were 
hatched  were  deposited  last  fall  by  the  locusts  which  flew  into  this  area 
in  August  and  September  from  the  south.  And  by  observations  during 
my  trip  and  by  regular  reports  received  since  then  I  discovered  that 
the  locusts  as  fast  as  their  wings  were  acquired  were  flying  south. 
Whenever  there  was  a  favoring  wind  from  the  north  the  winged  indi- 
viduals would  rise  high  in  the  air  and  fly  directly  southward,  having 
massed  in  great  numbers  along  the  southern  boundary  of  the  infested 
area.  When  the  wind  was  from  the  south,  however,  no  flying  would 
be  indulged  in. 

The  rate  of  progress  of  the  army  of  immature  locusts  was  northward 
at  the  rate  of  9  miles  in  about  two  weeks;  eastward  at  the  rate  of 
2^  miles  in  12  days.  Over  the  face  of  the  country  traversed  by  the 
hosts  the  ground  looked  bare  and  brown,  owing  to  the  almost  com- 
plete destruction  of  the  grass  leaves.  When  the  devouring  multitudes 
were  at  work  upon  the  grass  the  noise  of  the  grinding  of  their  jaws 
was  distinctly  audible  as  a  well-defined  crackling  sound.  About  the 
station  of  Limon  the  hogs  of  the  town  were  fattening  upon  the  locusts, 
which  also  furnished  food  for  turkeys,  chickens,  and  liawks. 
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EXTRACTS   FROM  CORRESPONDENCE. 

Fertilization  of  Yucca  in  Australia. 

Having  read  several  of  your  letters  relating  to  the  pollinization  of  Yucca  by  Pro- 
nuha  species  exclusively,  I  understand  why  tbe  plants  have  no  fruit  here  where  else 
they  grow  extremely  well.  However,  either  some  of  the  Pronubas  have  been  intro- 
duced here,  of  which  I  have  no  information,  or  else  some  native  moth  has  adapted 
itself  to  the  function,  for  on  November  11, 1889,  while  on  a  visit  to  our  Agricultural 
College  at  Roseworthy  with  the  Field  Naturalist  Section  of  the  Royal  Society  of 
South  Australia,  I  noticed  fruitsin  abundance  on  a  tree  in  the  garden  of  the  director, 
Professor  Lowrie,  to  which  I  drew  the  attention  of  several  of  the  party  at  the  time 
and  also  afterwards  mentioned  the  fact  in  the  Royal  Society.  As  my  office  duties 
prevented  my  making  observations  personally  at  a  distant  locality,  nothing  further 
has  been  learned  about  the  subject  since.  As  I  thought  the  matter  might  interest 
you,  I  inclose  the  only  fruit  secured  at  the  time.  *  *  *— [ J.  G.  O.  Tepper,  Curator 
of  Insects,  Somerset  Place,  Norwood,  South  Australia,  May  11, 1890. 

Reply. — I  am  very  much  obliged  to  you  for  your  kindness  in  sending  me  the  Yucca 
pod  accompanying  your  favor  of  the  11th  ultimo.  **  •  The  Yucca  pod  showed  no 
trace  of  Pronuba  and  the  fertilization  of  the  plant  must  be  explained  on  the  same  ex- 
ceptional grounds  on  which  I  have  already  ex^jlained  similar  pollinization  of  Yucca  in 
other  countries  where  Pronuba  can  scarcely  occur.  The  pod,  though  very  much  shriv- 
eled, shows  it  to  belong  to  the  aloifolia  section  of  tlie  genus,  but  without  a  know- 
ledge of  the  leaf  and  flower  it  wonld  be  risky  to  decide  specifically.  I  shall  be  very 
much  obliged  to  you  if  you  can  at  some  future  time  send  a  larger  supply,  since  it 
frequently  happens,  even  where  Pronw 6a  occurs,  that  the  pods  are  free  from  its  larva. — 
[June  16, 1890.  ] 

A  New  Sawfly  Enemy  to  Sweet  Potatoes. 

I  have  sent  you  by  to-day's  mail  a  box  containing  some  flies  and  their  eggs  on  some 
sweet  potato  leaves.  Last  year  was  the  first  time  they  made  their  appearance  in  my 
potato  patch.  They  came  the  1st  of  July  and  deposited  their  eggs  on  the  leaves; 
when  the  eggs  hatched  these  worms  would  eat  the  leaves  to  a  comb.  This  con- 
tinued for  about  4  weeks.  The  potatoes,  wherever  the  fly  was,  did  not  make  any 
yield  at  all.  This  year  the  fly  made  its  appearance  at  the  same  time  they  did  last 
year.  Will  you  please  tell  me  what  kind  of  a  fly  they  are,  and  whether  they  will  do 
any  serious  damage  ? — [George  W.  Stockley,  Keller,  Virginia,  July  2,  1891. 

Reply. — The  insect  which  you  send  is  entirely  new  as  an  enemy  of  the  Sweet  Po- 
tato. It  is  a  sawfly  known  scientifically  as  Schizocerus  jjrivaius.  Some  5  years  ago 
another  species  of  the  same  genus  was  discovered  feeding  upon  Sweet  Potato  at  Ocean 
Springs,  Mississippi.  You  will  find  it  described  on  page  44  of  no.  2,  vol.  i,  of  Insect 
Life.  Should  this  insect  become  very  abundant  it  can  be  readily  killed  by  the  appli- 
cation of  Paris  green  in  the  proportion  of  one-fourth  of  a  pound  of  the  poison  to  forty 
gallons  of  water.  It  is  hardly  likely,  however,  that  it  will  prove  to  be  much  of  a 
pest.— [July  8,  1891.] 

Injurious  Insects  of  Utah. 

Utah  is  certainly  a  most  unfavorable  place  to  make  observations  in  economic  ento- 
mology, for  there  are  neither  grasshoppers  nor  crickets  here  this  year.  There  is  only 
one  important  insect  enemy  visible  at  the  present  season,  viz,  that  Tent-caterpillar 
which  has  been  sent  to  you  on  several  occasions  from  this  Territory.  I  failed  to  see 
it  in  Salt  Lake  City,  as  well  as  near  Mill  Creek,  which  is  in  the  center  of  the  lower 
cultivated  (i.  e.,  irrigated)  area  of  Utah.     I  saw  it  first  at  Park  City  at  an  altitude 
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of  about  9,500  feet,  near  the  snow  line,  feeding  on  a  species  of  wild  Crataegus.  Of 
course  there  is  no  liorticulture  carried  on  at  tbia  altitude,  but  since  we  are  in  the 
upper  part  of  the  cultivated  district  (east  of  Utah  Lake)  we  find  this  Clisiocampa 
about  as  numerous  and  destructive  as  Hyphaiitria  cunea  is  in  the  worst  years  at  Wash- 
ington. It  is  confined  to  the  apple  trees,  and  only  when  these  are  utterly  defoliated 
does  it  attack  the  plum  trees  which  are  in  the  immediate  vicinity,  and  then  only  such 
as  have  their  branches  interlocking  with  the  apple.  The  caterpillars  are  now  full- 
grown  and  develop  a  marked  migratory  instinct ;  i.  e.,  very  few  web-up  on  the 
apple  trees,  but  they  descend  and  wander  about,  webbing  up  in  fence  corners,  and 
more  especially  between  the  leaves  of  other  bushes  and  trees,  and  by  this  habit  they 
become  injurious  also  to  the  gooseberries,  currants,  etc.,  because  the  webbed-up 
leaves  of  these  are  drying  up.  The  species  will  no  doubt  have  parasites,  but  I  fail 
to  find  any  insect  enemies,  since  there  are  neither  Calosomas  nor  large  Heteroptera 
to  be  seen  in  the  gardens.  But  there  is  a  bacterial  disease  raging  among  the  cater- 
pillars, and  thousands  may  be  seen  clinging,  dead,  to  the  fences  or  tree  trunks.  The 
pear  and  cherry  trees  are  absolutely  free  from  this  pest,  nor  did  I  succeed  in  finding 
here  a  single  specimen  on  the  few  wild-growing  bushes  (there  are  no  trees  here). 

Not  a  single  other  orchard  or  field-crop  pest  seems  to  exist  here,  but  in  the  gardens 
of  Salt  Lake  City  the  Woolly  Aphis,  Schizoneura  lanigera,  has  fairly  established  itself, 
doing  great  damage  there,  but  apparently  not  yet  distributed  over  the  open  country. 
The  Cottony  Maple  Scale,  Pulvinaria  innumeraMlis,  is  also  at  Salt  Lake  City  on  the 
box  elder,  Negundo  aceroides,  but  not  very  abundant. —[E.  A.  Schwarz,  American 
Fork,  Utah,  June  22, 1891. 

Reappearance  of  the  Wheat  Straw -Tvorm  in  Kansas. 

I  beg  to  inform  you  of  the  reappearance  in  damaging  numbers  of  the  "Wheat 
Straw- worm,''  your  Isosoma  tritici.  It  is  quite  prevalent  throughout  central  and 
northwestern  Kansas  and  the  damage  in  some  counties  will  be  very  severe.  In  this 
(McPherson)  county,  I  do  not  estimate  the  damage  to  exceed  5  per  cent.  They  occur 
usually  above  the  joint  near  the  head,  showing  that  the  eggs  were  deposited  late  in 
the  season.  As  a  result,  but  little  damage  is  done,  owing  to  the  practical  ripening 
of  the  head  at  this  time  and  before  the  larva  has  had  time  to  develop.— [W.  Kuaus, 
McPherson,  Kans.,  June  18,  1891. 

Reply. — Thorough  thrashing  ought  to  reduce  the  numbers  of  this  insect  consider- 
ably ;  but  if  it  does  any  great  damage,  we  also  have  a  remedy  in  our  hands  by  sac- 
rificing the  straw  and  burning  it,  as  so  few  of  the  insects  will  be  found  in  the  stubble 
that  this  source  of  reinfection  is  very  slight. — [June  22,  1891.] 

AUorhina  Injuring  Oaks. 

It  would  be  difficult  at  present  to  estimate  the  extent  of  injury  done  by  the  insects 
of  which  a  specimen  was  sent  you.  They  seem  to  increase  in  numbers,  and  their  size 
and  the  hardness  of  their  wing  cases  prevent  the  insectivorous  birds  from  doing  them 
much  harm,  though  the  jay  birds  appear  to  eat  a  few  of  them.  The  mocking  birds, 
catbirds,  etc.,  do  not  molest  them. 

They  bore  into  and  extract  the  sap  from  the  tender  branches  of  the  trees,  and  the 
leaves  soon  wither,  the  branch  becomes  dry,  and  either  of  its  own  weight  or  from  the 
force  of  the  wind,  breaks  and  hangs  down.  The  natural  growth  about  the  town 
consists  principally  of  black  and  scrub  or  post  oaks,  and  the  insects  seem  to  prefer 
the  juices  of  the  black  oak,  almost  entirely  neglecting  the  other  variety. 

In  feeding  the  insect  confines  itself,  so  far  as  I  have  been  able  to  observe,  to  the 
tops  of  the  trees,  presumably  because  it  finds  there  the  new  and  consequently  tender 
growth.— [Frank  Triplett,  Springfield,  Mo.,  July  22,  1891. 

Note.— The  beetle  referred  to  is  AUorhina  7iiHda.—Eda. 
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Ducks  and  the  Colorado  Potato  Beetle  ;  Additional  Note. 

Ill  JxsECT  LiiE,  vol.  Ill,  No.  9-10,  page  390,  I  tiud  an  article  oii  Ducks  aud  the  Col- 
orado Potato  Beetle.  I  wish  to  add  a  little  experience  of  last  year  in  my  garden, 
where  I  had  a  small  patch  of  jiotatoes.  lu  this  jiatch  my  two  ducks  and  one  drake  were 
very  partial  aud  not  one  of  the  Philistines  (hugs)  could  he  found.  We  thought  they 
had  left  for  hetter  clover  feed,  hut  on  reading  the  article  in  Ixsect  Life  I  think  it 
is  another  i)roof  of  the  duck's  usefulness  in  that  field  of  labor  or  direction.— [John 
Taylor,  New  Sharon,  Me.,  July  14,  1891. 

Kerosene  Emulsion  Treatment  for  the  Rose  Chafer, 

Having  another  year's  experience  with  the  Rose  Chafer,  I  will  relate  it  for  the  hen- 
efit  of  others.  Last  year,  as  I  wrote  you,  I  found  shaking  on  stretchers  saturated 
with  crude  petroleum  the  only  effective  remedy.  This  year  I  experimented  with  a 
preparation  called  sludgite,  a  comhination  of  petroleum  and  soap.  Found  it  of  no 
avail.  Then  I  prepared  a  lot  of  kerosene  emulsion,  2  gallons  of  oil,  1  gallon  of  water, 
ouehalf  pound  common  soap.  First  to  test  it  I  caught  anumher  of  the  hugs,  dipped 
them  in  the  emulsion  and  found  that  every  one  died  in  a  few  minutes.  I  tried  dip- 
ping in  the  sludgite  solution  and  found  that  it  did  not  kill  them.  Then  I  diluted 
the  emulsion,  one  part  of  emulsion  to  eight  parts  of  water.  Found  by  dipping  it  was 
just  as  effective  in  killing  the  bugs  as  the  standard  emulsion.  1  sprayed  my  vines 
and  found  it  killed  some  and  disturbed  all.  Thinking  this  might  not  be  effective,  I 
discontinued  on  grape  vines,  but  found  a  lot  of  cherry  trees  and  peach  trees  infested 
with  them.  I  sprayed  about  twenty  cherry  trees  from  which  hundreds  of  bugs  could 
have  been  picked,  and  was  so  successful  that  after  two  sprayings  not  a  bug  could  be 
found;  neither  did  they  trouble  the  trees,  either  peach  or  cherry,  again.  I  am  in- 
clined to  think  we  may  have  an  effective  remedj^  iu  the  emulsion,  and  I  think  it  will 
be  more  effective  when  warmed.— [E.  H.  Wynkoop,  Catskill,  N.  Y.,  July  31,  1891. 


The  Strawberry  Weevil  on  Blackberries. 

I  inclose  a  few  Curculionids  that  are  proving  quite  destructive  to  the  buds  of 
blackberries  (especially  of  the  Wachusett  variety)  about  here.  I  find  nothing  about 
any  such  pest  in  the  literature  of  my  own  library.  Can  you  give  me  the  name  or  any 
references? — [George  Dimmock,  Canobie  Lake,  N.  H.,  June  15,  1891. 

Reply. — This  is  a  species  commonly  known  in  collections  as  Anthonomus  musculus 
and  which  I  have  treated  in  my  report  for  1885  under  the  caption  of  "Strawberry 
Weevil."  You  will  find  a  somewhat  elaborate  article  in  this  report  on  pages  276  to 
282,  while  the  species  is  illustrated  on  Plate  7  at  Figs.  5  and  6.— [June  18,  1891.] 

Predaceous  Habit  of  Histeridce. 

All  of  the  authors  which  I  have  been  able  to  consult  upon  the  habits  of  Histeridfe 
(Packard,  Harris,  Le  Baron,  and  Horn)  state  that  these  insects  live  in  excrements,  in 
decayed  animal  or  vegetable  matter,  beneath  the  bark  of  trees,  in  ants'  nests,  aud  so 
on,  but  none  of  them  even  so  much  as  hint  at  their  predaceous  habits.  A  few  weeks 
ago  I  saw  an  adult  Mister  sexstriaius  Lee.  attack  a  nearly  full-grown  larva  of  Agroiis 
ypsilon  Rott.,  seizing  it  with  its  jaws  as  a  cat  would  a  rat  aud  holding  on  despite  the 
attempts  of  the  cut-worm  to  escape.  This  was  late  in  the  afternoon  of  a  cloudy  day. 
and  as  my  time  was  limited,  I  placed  both  specimens  in  my  cyanide  bottle,  where 
the  unequal  combat  soon  terminated. — [D.  W.  Coquillett,  Los  Angeles,  Cal.,  June 
8,  1891. 
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Imbricated  Snout-beetle  injuring  Apple  Trees. 

I  mail  you  a  little  box  of  bugs  which  I  found  ia  young  apple  trees  ;  the  largest  ones 
ate  the  young  growth  all  off. — [H.  J.  Lamb,  Stillwater,  Payne  County,  Oklahoma, 
June  5,  lf<91. 

Reply. —  »  *  »  The  beetle  which  is  injuring  the  young  growth  of  your  apple 
trees  is  the  so-called  Imbricated  Snout-beetle  {Epicwrus  imhricatus).  The  breeding 
habits  of  this  insect  are  not  known,  but  your  apple  trees  can  probably  be  protected 
if  the  beetles  are  very  numerous  by  spraying  with  Paris  green  or  London  purple  in 
the  proportion  of  1  pound  of  the  poison  to  200  gallons  of  water.— [June  i:i,  1891.] 

A  Longicorn  Pine-borer  injuring  Shoes. 

We  send  a  carton  containing  a  bug  and  shoes  which  in  our  thirty  years'  experience 
we  "never  saw  the  like."  You  will  see  the  tissue  paper  and  hole  in  the  box  was 
evidently  eaten  by  the  bug.  You  will  also  notice  the  destruction  to  the  shoes  it  has 
done.  Please  let  us  know  what  it  is. — [Winch  Bros.,  150-156  Federal  street,  Bos- 
ton, Mass.,  May  17,  1891. 

Reply. — The  specimen  is  the  common  Longicorn  Pine-borer  (Mono/iflwD/iMs  confusor 
Kirby).  It  has  probably  hatched  out  from  the  pine  wood  of  the  sboebox  and  find- 
ing its  way  obstructed,  it  has  tried  to  eat  its  way  through,  but  has  only  succeeded 
in  getting  inside  tlie  box,  neither  pasteboard  nor  kid-skin  being  especially  suited  to 
its  masticating  powers. — [May  20,  1891.] 

Blister  Beetles  on  Cabbage. 

An  army  of  which  these  are  specimens  has  possession  of  a  large  mature  bed  of  cab- 
bages, which  they  have  riddled,  and  a  footstep  is  enough  to  make  them  hurriedly 
drop  to  the  soil,  which,  from  their  aumbers,  [then  resembles  a  vast  colony  on  the 
move. — [Note  made  at  Jacksonville,  Florida,  May  25,  1891.  C.  B.  Bagster,  Vine- 
land,  N.  J. 

Reply.— The  specimens  are  the  Three-striped  Blister-beetle  {Epicauta  levmiscata 
Fab.),  previously  known  to  occur  in  potato  fields.  Cabbage  is  a  new  food-plant  for 
this  species. 

The  European  Leopard  Moth  injuring  Maples. 

First  letter. — On  the  25th  of  June,  1890,  I  wrote  you  for  information  concerning  a 
borer  which  has  been  damaging  my  young  maple  trees.  I  send  you  herewith  the  shell 
of  the  pupa  and  the  moth  itself.  I  refer  you  to  vol.  iii.  No.  4  of  Insect  Life,  page  161, 
which  gives  my  letter  and  your  views  on  the  subject  in  the  absence  of  the  specimen  I 
sent.  This  insect  is  doing  great  damage  in  my  neighborhood. — [Thomas  R.  Clark, 
Riverside  Park,  New  York,  N.  Y.,  July  6, 1891. 

Reply. — The  insect  is  the  so- called  Leopard  Moth  {Zeuzera pijrina)  introduced  from 
Europe.  It  has  now  become  firmly  established  in  thiscountry.  In  Europe  it  attacks 
the  Linden,  Soap  tree.  Walnut,  Elm,  Apple,  Pear,  Mountain  Ash,  Chestnut,  Birch, 
Alder,  and  a  few  other  trees.  The  moths  usually  issue  in  June,  and  there  is  probably 
one  generation  annually.  This  insect  will  be  a  difficult  one  to  fight  if,  as  is  so  often 
the  case,  it  increases  in  numbers  more  rapidly  in  America  than  in  its  native  home. 
With  your  young  maples  you  are  advised  to  spray  with  London  purple  or  Paris  green 
in  the  proportion  of  one-fourth  pound  of  the  poison  to  .50  gallons  of  water,  just  at  this 
time  of  the  year,  in  order  lo  poison  such  larvse  as  may  be  about  hatching  from  the 
eggs  and  entering  the  twigs  or  trunks.  Later  in  the  season  every  branch  which  is 
observed  to  wilt  should  be  pruned  and  burned  with  the  contained  larva-.— [July  8, 
1891.] 
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Second  letter.— Since  writing  you  I  find  that  nearly  all  the  maple  trees  in  the 
streets  of  Astoria,  Long  Island,  a  suburb  of  this  city,  are  filled  on  the  under  side  of 
the  branches  with  what  look  like  little  spots  of  white  cotton  wool  about  a  quarter 
of  an  inch  apart.  They  are  so  thickly  lined  with  these  that  the  branches  on  the 
under  side  look  white.  I  find  upon  examination  that  these  are  the  eggs  of  the  moth, 
which,  judging  from  one  I  have  in  my  possession,  must  lay  a  mass  of  them  in  24 
hours.  This  being  the  first  time  I  have  noticed  what  1  describe  above  and  the 
first  year  that  they  have  made  their  appearance  in  that  section,  I  fear  we  are  doomed 
to  a  great  deal  of  trouble  unless  something  can  bo  used,  not  too  costly,  to  destroy 
them.— [Thomas  R.  Clark,  Riverside  Park,  New  York  City,  July  13,  1891. 

Third  letter. — This  year  I  have  noticed  a  great  number  of  the  European  Leopard 
Moth,  the  larvte  of  which  attack  the  Maple  of  every  variety,  except  the  Rock  Maple, 
in  the  upper  part  of  the  city.  The  larviB  generally  enter  the  trunks  of  young  trees 
about  two  inches  from  the  ground,  although  the  height  varies  in  some  instances.  They 
seem  to  bore  upward  very  rapidly,  attacking  the  heart  of  the  tree,  and  rendering  it 
so  weak  that  a  strong  breeze  will  break  it  off. 

This  spring  I  have  found  in  at  least  sixteen  instances,  within  an  area  of  3.5  feet, 
the  shell  abandoned  by  the  larviB  on  its  transformation  into  the  moth  state.  The 
moths  are  large,  and  those  confined  lay  large  quantities  of  eggs  in  coils  or  ribbons, 
immediately  upon  emerging  from  the  shell ;  they  seem  to  exist  without  any  suste- 
nance for  a  week  or  more  in  confinement. 

As  this  species  is  very  new  to  this  country  I  am  watching  the  developments  with 
interest,  and  will  report  later.  The  moths  seem  very  tenacious  of  life,  although 
sluggish.  This  insect,  unless  some  effective  plan  of  extermination  is  found,  is  going 
to  prove  very  destructive  to  shade  trees  in  this  vicinity.  Already  I  notice  that  the 
larviB  have  developed  to  half  the  size  of  the  moth,  in  the  crotches  of  tree«,  covered  by 
a  very  thin  gauze  or  webbing  only,  so  that  the  elements  do  not  seem  to  affect  them 
very  much. — [Frederic  F.  Culver,  80  Broadway,  New  York  City,  July  17,  1891. 

A  Phycitid  Moth  attacking  Pecan  Buds. 

I  have  mailed  you  to-day  a  box  containing  some  of  the  chrysalides  from  the  worms 
that  attacked  the  pecan  bud  in  the  early  spring,  which  may  help  to  determine  the 
kind.  I  would  suggest  that  it  may  be  what  we  call  the  "  Careless  Weed  worm." 
Please  let  me  hear  from  you  as  to  what  remedies  to  apply  in  early  spring  so  that  I 
could  eradicate  same. — [F.  A.  Swinden,  Brownwood,  Tex.,  June  17,  1891. 

Reply. — I  have  bred  the  moth,  and  find  that  it  is  probably  new  to  science.  I  have 
reared  the  same  thing  here  in  the  District  of  Columbia  from  the  twigs  of  hickory 
It  is  entirely  different  from  the  insect  which  is  the  parent  of  what  you  call  "  Careless 
Weed  worm,"  and  is  probably  a  si)ecific enemy  of  the  hickory.  Knowing  the  habits 
of  this  early  generation  only  it  will  be  impossible  to  suggest  an  efficacious  remedy. — 
[June  26,  1891.] 

A  Corn  Crambus  in  Delaware. 

I  send  you  by  this  mail  two  specimens  of  the  insects  reared  from  the  larvne  that 
were  working  on  corn.  These  are  the  first  that  have  appeared  in  my  breeding  cages. 
The  larvai  can  seldom  be  found  at  this  date  in  the  corn  fields.  I  have  made  a  thor- 
ough search  and  have  been  able  to  obtain  a  very  few  specimens  of  the  larvae. — [M,  H. 
Beckwith,  Newark,  Del.,  July  17,  1891. 

Reply.— The  specimens  which  you  send  show  that  the  species  damaging  corn  is 
Crambus  caliginosellits,  an  insect  which  does  precisely  the  same  damage  at  Benning, 
Maryland,  a  few  miles  from  Washington.  We  wrote  up  this  insect  in  1886,  and  had 
figures  made,  but  the  account  has  never  been  published.— [July  22,  1891.] 
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Treatment  for  the  Horn  Fly. 

•  *  *  la  reply  to  your  qiiestiou  "What  is  being  done  by  the  people  in  your 
neighborhood  in  regard  to  the  Horn  Fly  ?  "  I  have  to  say,  hardlj^  anything.  There  is 
a  spasmodic  attempt  being  made  to  fight  this  pest,  but  nothing  systematic.  On 
our  place  we  have  several  times  thoroughly  annointed  our  fattening  cattle  with  a 
mixture  of  axle  grease,  tar,  and  carbolic  acid.  This  keeps  the  fly  from  worrying  them 
for  several  days.  This  week  I  had  a  mixture  of  fish  oil,  tar,  and  carbolic  acid  thor- 
oughly rubbed  over  our  milk  stock.  The  flow  of  milk  has  not  been  very  much  in- 
creased as  yet.  Heretofore  their  time  has  been  taken  up  in  fighting  the  flies,  which 
made  them  so  restless  it  was  hard  to  milk  them  at  all.  Now  they  stand  much  better 
and,  in  fact,  this  mixture  has  been  of  great  benefit.  I  shall  have  it  renewed  in  a  few 
days,  and  shall  advise  our  people  through  our  county  papers  to  use  this  or  some  sim- 
ilar remedy.  If  you  find  out  any  other  remedies  for  this  pest,  keep  me  posted.  *  *  * 
—[J.  S.  Strayer,  Port  Republic,  Va.,  June  26,  1891. 

A  New  Enemy  to  Currants 

I  send  you  a  bug  which  I  find  f  eeding  on  white  and  red  currants.  I  have  not  been 
able  to  find  it  on  any  of  the  forest  growth  here  and  in  6  years  have  not  seen  one  like, 
it.  I  presume  it  is  not  an  abun  dant  insect. — [H.  Stewart,  Highlands,  Macon  County, 
North  Caioliua,  June  10,  1891. 

Reply. — *  *  *  The  insect  is  the  so-called  Leaf-footed  Plant-bug  (Leptoglossus 
pTiyllopus).  It  is  found  commonly  throughout  the  South  and,  although  its  habits  are 
normally  predaceous,  it  has  occasionally  been  noticed  to  pierce  cotton  bolls  and  the 
buds  of  different  plants.  It  has  not  before  been  noticed,  so  far  as  I  am  aware,  as  an 
enemy  of  currants.  If  it  is  sufficiently  abundant  to  do  much  damage  I  would  advise 
you  to  spray  with  a  dilute  kerosene  emulsion  made  according  to  the  formula  given  on 
page  3  of  Circular  No.  1,  second  series.— [June  22,  1891.] 

A  California  Thrips  on  the  Potato. 

I  mail  you  to-day  specimens  of  a  Thrips  that  is  very  injurious  to  the  leaves  of  potato 
plants  in  various  portions  of  Los  Angeles  County.  I  find  them  only  on  the  under 
side  of  the  leaves,  and  when  numerous  they  cause  the  part  of  the  leaf  which  they  at- 
tack to  wither  and  finally  to  die.  I  saw  one  field  of  about  100  acres  of  potatoes  of 
which  a  large  percentage  of  the  plants  had  been  seriously  injured  by  these  pests.  I 
also  found  them  in  large  numbers  on  Onion,  and  this  species  may  prove  to  be  the  same 
as  the  one  I  sent  you  specimens  of  from  onions  last  year.  Besides  potatoes  and 
onions  I  also  found  them  in  large  numbers  on  a  plant  commonly  known  as  "Tumble- 
weed  ;  "  on  this  they  were  even  more  numerous  than  on  the  Potato.  I  would  be  glad 
to  receive  the  name  of  this  Thrips  and  to  learn  whether  or  not  it  is  an  introduced 
species.  I  am  now  carrying  on  a  series  of  experiments  against  it  with  Paris  green 
and  whale-oil  soap  and  will  report  results. — [D.  W.  Coquillett,  Los  Angeles,  Cal., 
June  8,  1891. 

Reply. —  *  »  »  This  is  the  same  species  which  you  sent  last  year  upon  onion, 
and  is  a  new  species  of  the  true  genus  Thrips. — [June  17,  1891.] 

Rocky  Mountain  Locust  in  North  Dakota. 

First  letter.— I  send  you  by  mail  a  few  specimens  of  an  insect  that  has  made  its 
appearance  here  in  some  spots  in  great  numbers.  We  believe  it  to  be  the  Rocky 
Mountain  Locust.  It  was  first  noticed  a  week  ago.  They  seem  to  have  been  hatched 
on  stubble  land  that  was  not  plowed.  Their  ravages  have  so  far  been  confined  to 
grain  bordering  on  such  land.  At  night  they  leave  the  grain  and  roost  on  the  ends 
of  prairie  grass  near  by.    Whenever  they  walk  or  jump  it  is  towards  the  south. 
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They  are  reported  from  three  neighborhoods. — [J.  Dexter  Peirce,  Larimore,  N.  Dak., 
June  20,  1891. 

Reply. —  *  »  *  The  insect  is  undoubtedly  the  Rocky  Mountain  Locust,  Calop- 
tenus  spretus.  Please  send  full  particulars  concerning  the  extent  of  country  over 
which  the  insect  occurs  at  present,  and  as  to  its  numbers.  Strenuous  etforts  should 
be  made  to  stamp  it  out,  and  the  best  means  to  accomplish  this  are  given  iu  Bulletin 
No.  25  of  this  division.     *     "     *     [June  27,  1891.] 

Second  letter. — The  locust,  Caloptenus  spretus,  has  made  its  appearance  upon  a 
strip  of  country  about  10  or  15  miles  wide,  extending  from  Larimore,  Grand  Forks 
County,  to  the  boundary  line,  and,  I  hear,  north  of  the  line.  They  appear  almost 
entirely  on  uuplowed  stubble.  Where  they  are  thickest  (judging  by  the  pans)  there 
are  about  two  bushels  on  each  acre,  ranging  from  one-third  grown  to  little  ones.  They 
do  not  cover  all  the  country,  but  are  in  patches  here  and  there. 

There  has  been  a  feeble  effort  to  fight  them  with  pans  containing  tar  or  kerosene 
and  water.  The  latter  works  best.  The  State  is  about  to  give  up  the  fight,  as  there 
are  no  funds  available.  Funds  and  men  are  needed  to  fight  them.  People  are  very 
apathetic,  especially  outside  the  district  already  invaded.  *  *  *  Can  the  Gov- 
ernment do  anything  for  us  ?  The  States  to  the  south  are  liable  to  be  invaded  if  they 
are  not  stopped  here.  There  are  no  funds  available  here,  and  the  farmers  are  too  poor 
to  fight  them  themselves  unless  material  is  furnished  them. — [J.  Dexter  Peirce,  Lari- 
more, N.  Dak.,  July  .3,  1891.] 

[Note. — Owing  to  the  fact  that  no  appropriation  was  available  to  the  authorities 
of  the  Department  of  Agriculture  out  of  which  materials  for  fighting  the  pest  could 
be  supplied,  Mr.  Peirce's  request  could  not  be  granted.  It  was  clearly  a  case  for  the 
State  to  take  hold  of,  and  two  years  ago  Minnesota  met  similar  conditions  by  a  special 
appropriation,  and  by  hard  work  and  the  expenditure  of  $3,500  the  invasion  of  this 
insect  was  completely  stamped  out.] 

Habits  of  Mantispa. 

I  send  by  to-day's  mail  a  specimen  for  identification.  I  showed  it  to  Prof.  G.  W. 
Dunn,  of  Oakland,  Cal.,  and  to  Dr.  Lorenzo  Yates  and  Prof.  H.  C.  Ford,  both  of  this 
city,  neither  of  whom  could  classify  it.  I  shall  feel  greatly  obliged  if  you  will  give 
me  its  class  and  name. — [T.   N.   Snow,  Santa  Barbara,  Cal.,  June  12,  1891. 

Reply.—  *  *  *  It  is  a  species  of  the  Neuropterous  genus  Mantispa,  a  remark- 
able genus  of  which  only  three  or  four  species  are  known  in  this  country.  So  far  as  I 
know  this  one  has  not  been  specifically  described.  These  insects  are  remarkable  not 
only  for  their  curious  figure,  which  somewhat  resembles  that  of  the  "  Rear-Horse  " 
or  "  Praying  Mantis"  of  the  order  Orthoptera,  but  also  from  their  habits,  as  their 
larvjB  are  parasitic  iu  the  egg-sacs  of  spiders.  The  eggs  of  the  only  species  whicli 
has  been  carefully  studied  (a  European  form)  are  rose-red  in  color  and  are  fastened 
upon  stalks.  They  are  laid  in  July  and  the  larv;e  issue  21  days  later.  They  pass  the 
winter  without  food  and  the  following  spring  find  their  way  into  the  nests  of  certaiu 
spiders,  where  they  feed  upon  the  young.  The  Mantispa  larva  undergoes  two  changes 
of  form  and  in  about  a  month  changes  to  pupa,  the  adult  issuing  iu  time  to  lay  the 
eggs  the  following  July. — [June  23,  1891.] 

A  Correction. 

In  Insect  Life,  vol.  II,  page  260,  there  is  a  note  entitled  "  North  European  Dragon 
Flies,"  dealing  with  Dr.  Trybom's  paper  "  Odonater  insaralade  under  Svenskaexpe- 
ditionen  till  .Jenisej,  1876,"  and  stating  that  these  species  were  collected  in  "North 
Sweden."  Rut  the  Yenisey  River  is  in  Siberia,  and  Siberia  is  not  in  Sweden  nor  in 
Europe  at  all.  It  is  desirable  that  this  curious  mistake  should  be  corrected.  [E, 
Bergroth,  Tammerfors,  Finland.] 
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GENERAL  NOTES. 

LEAD-BORING  INSECTS. 

We  notice  in  the  Scientific  American  of  June  13,  1891,  an  item  quoted 
from  the  Oesundheifs  Ingenieur  of  January  15,  1891,  in  which  K.  Hart- 
mann  relates  a  case  of  a  lead  pipe  "  cut  through  by  an  insect  that  was 
actually  found  with  its  head  in  the  hole  pierced  by  it.  A 
workman  was  called  to  repair  a  defective  pipe  which  had 
been  injured  on  a  previous  occasion,  as  was  reported,  by  a 
'nail  hole'  occurring  in  a  soldered  joint.  This  time  the 
worm  (a  '  wood  wasp ')  causing  the  mischief  was  found  in 
situ.  The  hole  on  the  exterior  of  the  pipe  was  of  a  rounded 
form,  about  one-quarter  of  an  inch  long  by  one-eighth  inch 
wide,  and  the  penetration  was  through  the  entire  thickness 

of  the  metal."  ^laU  gnawed 

A  similar  instance  of  an  insect  boring  through  metal  was  ijy  wood  bor- 
reported  by  Mr.  Charles  R.  Dodge  in  Field  and  Forest  for  '°^  ^Tn  "^*" 
June,  1877,  p.  217.     He  says  :  r.  Dodge). 

We  recently  received  a  singular  specimen  of  insect  injury  in  the  shape  of  a  "  minid  " 
ball  which  had  been  gnawed  through  by  a  wood-boring  larva.  The  ball  had  been 
fired  into  a  red  oak  tree,  probably  during  the  war,  and  when  split  out  of  the  log,  a 
few  days  ago,  was  found  in  the  track  of  a  full  grown  larva,  probably  of  an  Ortho- 
soma,  the  biirrow  leading  directly  through  the  bullet.  This  the  grub  had  evidently 
struck  at  its  concave  end,  boring  two-thirds  its  length  and  coming  out  at  one  side, 
somewhat  below  the  apex.  The  larva  was  found  in  the  burrow,  alive,  only  a  short 
distance  above  the  bullet,  the  latter  nearly  retaining  its  normal  shape,  the  end  only 
having  been  slightly  flattened.  The  specimen  was  found  by  Dr.  W.  0.  Eversfield 
near  the  Agricultural  College,  Maryland,  and  both  bullet  and  larva  are  preserved 
together. 

We  publish  an  illustration  of  the  minie  ball  described  above,  now 
preserved  in  the  National  Museum,  showing  the  burrow  of  the  larva 
from  the  concave  end  of  the  bullet  upward  and  outward. 

DAMAGE   TO   TURNir   AND   SWEDE   CROPS   IN   EASTERN   BRITAIN. 

BeWs  Messenger  of  July  27  contains  an  account  of  the  damage  which 
is  being  done  the  present  season  on  the  east  coast  of  Britain  to  the  tur- 
nip and  swede  crops  by  the  caterpillar  of  tiie  Diauiond-back  Moth 
{Plutella  cruciferarum),  known  in  this  country  as  the  Cabbage  Plutella. 
Miss  Ormerod  is  said  to  have  issued  a  leaflet  on  the  subject  and  to  have 
distributed  it  widely  through  the  affected  region.  The  principal  dis- 
tricts afiected  are  about  Lowestoft,  in  Norfolk ;  Holbeach,  in  Lincoln- 
shire, and  several  localities  in  Yorkshire  and  Northumberland,  Berwick, 
the  Lothians,  Fife,  and  Forfar. 
7911— No.  1 6 
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LOCUSTS  IN  THE  VILAYET  OF   ALEPPO,  SYRIA. 

The  following  consular  dispatch  from  Mr.  E.  Bissiuger,  United  States 
consul  at  Beirut,  transmitted  by  the  Department  of  State  to  the  Secre- 
tary of  Agriculture,  possesses  considerable  interest  as  indicating  still 
further  the  prevalence  of  locusts  all  over  the  locust  areas  of  the  world 
during  1890  and  1891 : 

The  province  of  Aleppo  has  not  only  been  infested  with  the  cholera,  but  invaded 
by  locusts  as  well,  as  will  be  observed  from  the  following  brief  report,  based  upon 
information  from  United  States  Consular  Agent  F.  Poche,  in  Aleppo,  which,  in  the 
abstract,  is  as  follows  : 

The  spring  rains  failed  us  this  year  in  the  vilayet  of  Aleppo,  and  in  the  mutessar. 
rifiate  of  "  Deir-el-Zor,"  and  as  the  locusts  did  not  find  sufficient  nourishment  they 
invaded  wheat,  barley,  cotton  and  sesame  fields,  sparing  neither ;  nor  did  meadows, 
trees,  or  vegetable  gardens  escape  these  voracious  creatures.  In  one  word,  there  is 
desolation  everywhere.  Cotton  and  sesame  fields  are  almost  entirely  destroyed, 
while  wheat  will  barely  yield  one-half,  and  barley  scarcely  a  third  of  the  average 
yearly  crops. 

The  evil  could,  in  all  probability,  have  been  prevented,  to  a  certain  extent  at  least, 
had  the  measures  usually  adopted,  been  employed  in  time.     These  consist  of— 

I.  The  plowing  of  the  ground  about  the  middle  of  July  in  those  localities  where 
the  locusts  are  known  to  have  deposited  thefr  eggs. 

II.  The  buying  up,  beginning  of  this  period  to  the  time  of  their  hatching,  of  all 
the  eggs  deposited. 

II.  Collecting  and  burying  the  locusts;  this  to  be  done  from  the  time  of  hatching 
uutil  able  to  fly. 

By  honestly  and  intelligently  employing  the  funds  designated  for  this  purpose,  the 
gravity  of  the  sit  nation  might  have  been  greatly  diminished,  even  if  the  evil  could 
not  have  been  entirely  abated;  as  it  is,  the  £2,000,  voted  by  the  State,  and  the 
£3,000,  collected  from  the  people,  have  been  lost  to  the  Treasury  and  to  the  people, 
as  no  efforts  were  made  until  after  the  locusts  were  able  to  fly  and  had  ravaged  the 
country. 

ANOTHER  GOVERNMENT   ENTOMOLOGIST   APPOINTED. 

Information  has  reached  us  of  the  appointment  of  our  valued  corre- 
spondent, Mr.  A.  Sidney  OUiff,  late  assistant  in  the  museum  at  Sydney, 
to  the  newly  instituted  office  of  entomologist  in  the  Department  of  Ag- 
riculture of  New  South  Wales.  His  duties  will  consist  largely  in  the 
investigation  of  insects  affecting  fruits  and  crops,  and  in  publishing, 
for  the  benefit  of  the  agriculturist,  the  results  of  his  studies. 

A   CURIOUS  BIT   OF  ENTOMOLOGICAL   CLASSIFICATION. 

The  time-honored  joke  of  the  verdict  of  the  English  railway  guard 
concerning  the  classification  of  the  '"edge-'og  as  a  hinsect"  is  paral- 
leled by  an  item  from  BeWs  Messenger,  (London,  July  27,  1891),  in 
which  it  is  stated  that  a  collection  of  butterflies,  consigned  to  a  high 
legal  official  in  Duisburg,  Germany,  was  detained  at  the  custom-house.. 
Upon  inquiry  the  fact  was  elicited  that  the  customs  officials  had  come 
to  the  conclusion  that,  as  butterflies  have  wings,  they  must  be  classed 
as  poultry,  and  so  be  subjected  to  the  same  duty.    It  was  only  after 
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much  time  and  patience  had  been  expended  on  the  part  of  the  ento- 
mologist that  the  officials  concluded  that  the  butterflies  came  under  the 
domain  of  science  and  art  and  were  not  subject  to  duty. 

A   CRITICISM  OF   CIRCULAR  NO.    1   OF   THIS  DIVISION. 

In  the  ScientifiQ  American  of  July  25,  Mr.  N.  W.  Motheral,  of  Han- 
ford,  Oal.,  criticises  the  resin,  caustic  soda,  and  fish-oil  wash  given  upon 
page  4  of  circular  No.  1  of  this  division  as  a  remedy  against  the  San 
Jose  scale  {As])idiotus  perniciosiis),  stating  that  it  is  not  only  compara- 
tively worthless  but  harmful  to  the  tree.  In  recommending  this  wash 
we  distinctly  stated  that  it  should  only  be  applied  in  winter  or  during 
the  dormant  period,  and  that  during  the  growing  period  it  will  cause  the 
loss  of  foliage  and  fruit.  As  a  substitute,  Mr.  Motheral  recommends  a 
mixture  of  lime  and  sulphur  diluted  with  water.  This  mixture,  while  it 
will  probably  destroy  the  young  lice  during  their  hatching  period,  will, 
in  our  estimation,  have  no  effect  upon  the  insects  after  the  scale  is  formed, 
while  the  resin  wash  absolutely  prevents  hatching. 

THE  HOST  PLANTS   OF   NORTH  AMERICAN  APHIDID^. 

Another  new  worker  comes  forward  in  the  person  of  Mr.  T.  A.  Wil- 
liams, of  South  Dakota,  who  has  just  published,  as  special  bulletin  No.  1 
from  the  Department  of  Entomology  of  the  University  of  Nebraska,  a 
tolerably  complete  list  of  the  food-plants  of  the  Ai^hididie  of  North 
America.  The  list  seems  full  and  will  undoubtedly  be  of  considerable 
value.  We  greatly  regret,  however,  that  the  author  has  not  made  it 
bibliographical,  at  least  to  the  extent  of  indicating  the  original  descrip- 
tions of  the  species  mentioned,  for  to  use  it  in  its  present  shape  re- 
quires a  thorough  knowledge  of  the  literature  of  the  group. 

A  NEW  RADISH  ENEMY  IN  CALIFORNIA. 

We  have  received  from  Dr.  James  H.  Lowe,  Knight's  Ferry,  Cal., 
the  eggs  and  newly  hatched  young  of  a  bug  which  he  found  upon  the 
leaves  of  Radish,  and  which  is  quite  probably  Murgantia  munda. 

NORTH   AMERICAN  SPECIES   OF   TRYPOXYLON. 

We  have  received  a  valuable  paper  on  the  North  American  species 
of  the  Digger  Wasps  of  the  genus  Trypoxylon,  by  Mr.  William  J.  Fox, 
of  Philadelphia.  He  finds  twenty  species  in  this  genus,  and  carefully 
tabulates  them,  following  his  table  with  full  descriptions  of  each  species. 
The  work  is  evidently  done  with  such  care  that  it  encourages  us  in 
the  hope  that  we  have  here  a  student  who  will  eventually  bring  the  fos- 
sorial  Hymenoptera  into  such  a  condition  that  these  interesting  insects 
can  be  readily  determined  by  collectors. 


84 

DESTROYING   THE   ROSE   CHAFER. 

Mrs.  George  Olirisman,  of  Kockingham  County,  Va.,  in  a  letter  to  the 
Country  Oentleman  of  July  2,  1891,  proposes  a  novel  course  to  be  fol- 
lowed under  certain  circumstances  in  fighting  this  noted  pest.  She  has 
observed  that  during  the  first  day  of  their  appearance  they  follow  a 
stream  or  damp  ground  of  some  sort,  never  flying  high,  and  can  be 
tracked  to  the  hatching  ground  in  that  way.  She  drains  the  hatching 
grounds  and  applies  salt  heavily  as  a  fertilizer.  On  the  second  day,  ac- 
cording to  her  observations,  they  seem  to  be  stronger,  and  leave  the 
water  course,  flying  higher,  when  it  is  difficult  to  track  them.  The  cir- 
cumstances in  her  locality  seem  to  be  peculiar,  but  where  similar  sur- 
roundings are  found  her  plan  is  a  good  one. 

QUASSIA  FOR   THE   HOP   APHIS. 

Washington  and  Oregon  hop-growers  are  again  trying  some  of  the  old 
remedies  against  the  Bop  Aphis.  Among  these  a  strong  decoction  of 
quassia  chips,  diluted  at  the  rate  of  one  hundred  gallons  of  water  to  "  a 
few  gallons"  of  the  decoction,  was  recently  recommended  through  the 
columns  of  a  California  journal.  Careful  experiments  made  in  the  New 
York  hop  yards  some  years  ago  (see  Keport  of  the  Entomologist,  1888) 
showed  that  while  a  situilar  wash  kills  the  lice  when  they  are  reached, 
it  will  not  spread  like  an  oily  mixture,  and  it  is  therefore  greatly  inferior 
to  a  well  prepared  kerosene  emulsion. 

SILK  NESTS   OF  MEXICAN   SOCIAL   LARV^. 

In  reference  to  the  note  on  pages  482-483  of  vol.  iii,  with  the  above 
heading,  Mr.  S.  H.  Scudderhas  kindly  referred  us  to  his  remarks  on 
page  1,038  of  his  "  Butterflies  of  New  England,"  in  which,  in  discussing 
the  general  characteristics  of  the  sub-family  Pierinie,  he  refers  to  species 
in  the  subfamily  which  are  social,  including  Apona  craUegi,  a  European 
caterpillar,  which  lives  in  company  "  beneath  a  web  spread  over  the  haw- 
thorn bushes."  He  refers  to  the  Mexican  species  as  Euclieira  socialis^ 
which  is  found  at  an  elevation  of  3,200  metres  above  the  sea,  "  where 
the  nest,  as  described  by  Humboldt  and  Westwood,  is  8  inches  long,  and 
made  of  tough  layers  of  parchment-like  silk,  which  Humboldt  says  can 
be  used  as  writing  paper,  and  indeed  was  used  as  such  by  the  early 
Spanish  fathers.  It  is  suspended  from  a  tree,  and  has  a  hole  in  the  bot- 
tom for  the  entrance  and  exit  of  the  caterpillars.  Within  this  sac  they 
undergo  their  transformations,  and,  being  thus  protected,  the  chrysalids 
are  attached  to  the  inner  walls  by  their  hinder  extremity  only,  having 
no  need  of  the  supporting  girth  that  is  otherwise  invariably  used 
throughout  this  family." 

In  reference  to  the  same  item,  our  esteemed  correspondent,  Dr.  Alfred 
Duges,  of  Guanajuato,  Mexico,  has  sent  us  the  following : 

In  Insect  Life,  vol.  iii,  Nos.  11  and  18,  p.  48:5,  I  find  the  description  of  a  large 
cocoon  found  on  the  Madrono  (Arhutus  sp.?),  and  I  notice  that  it  is  not  known  to  what 
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Lepidopteron  to  attribute  it.  We  have  at  Guanajuato  (Santa  Rosa  mountains)  ex- 
actly similar  cocoons  on  the  Madrono.  These  are  the  nests  of  Eucheira  socialis  Westw., 
as  I  have  been  able  to  assure  myself.  I  have  only  one  specimen  of  this  butterfly,  of 
which  I  have  been  able  to  breed  neither  larva  nor  pnpa;  but  in  the  month  of  Decem- 
ber many  of  these  cocoons  are  brought  to  Guanajuato  as  curiosities  only,  tor  they 
serve  no  useful  purpose,  though  it  is  possible  to  write  perfectly  well  on  their  surface. 
I  have  felt  impelled  to  give  you  these  details,  in  order  to  clear  up  the  obscure  point  of 
the  question. 

A   STRANGE   STORY. 

Under  the  caption  "  Millions  of  Fire-flies,"  the  Philadelphia  Times 
publishes  a  strange  story,  which  we  reproduce  herewith  in  its  entirety. 
Equally  startling  accounts  are  of  constant  occurrence  in  our  daily 
papers,  some  of  them  true  and  many  otherwise.  Of  the  former,  several 
have  received  mention  in  Insect  Life,  notably  in  vol.  in  (p.  477), 
where  several  cases  are  cited  of  insects  occurring  in  such  swarms  as  to 
cause  temporary  stoppage  of  whole  railway  trains. 

The  so-called  "  fire-flies"  are  not  true  flies,  but  beetles  of  the  family 
Lampyridfe.  They  are  not  known  to  migrate,  and  such  a  swarm  as  here 
reported  and  the  consequent  illumination  seem  hardly  credible.  To 
cause  such  an  illumination  not  millions  but  billions  of  the  beetles  would 
be  required.  Yet  the  congregation  of  these  insects  in  such  exceptional 
numbers  is  not  impossible,  and  we  would  be  glad  of  any  verification  of 
this  report  from  any  of  the  readers  of  Insect  Life  : 

Dunbar,  August  12. 

This  town  was  a  night  or  two  ago  treated  to  a  most  remarkable  and  beautiful 
spectacle.  Shortly  after  dusk  the  people  were  surprised  and  puzzled  to  behold  what 
appeared  to  be  a  cloud  of  light  conlte  sweeping  up  from  the  woods  lying  back  of  the 
town,  but  on  reaching  the  streets  it  was  seen  that  the  light  was  occasioned  by  an 
immense  swarm  of  fire-flies.  This  swarm,  numbering  millions,  dispersed  itself 
through  the  village,  illuminating  everything  with  a  light  more  golden  than  that  of 
day,  and  warmer  than  the  moon's  cold  beams. 

People  recognized  each  other  without  difficulty,  and  the  print  of  a  newspaper 
was  to  be  read  with  ease.  The  houses  were  filled  with  the  darting,  flashing  insects, 
which  seemed  to  be  panic-stricken  from  some  mysterious  cause.  Lamps  were  extin- 
guished by  the  swarms,  and  carpets  ruined  by  them  as  they  were  crushed  by  the  foot, 
while  delicate  plants  and  flower  beds  were  destroyed  by  the  weight  of  the  clustering 
flies. 

It  took  several  hours  for  the  swarm  to  pass  through  the  town,  but  it  slowly  disap- 
peared in  the  direction  of  the  river,  lighting  the  fields  as  it  went,  alarming  the 
country  people  as  it  approached  and  arousing  the  cattle  and  poultry,  which  seemed 
to  mistake  it  for  dawn.  Nothing  being  seen  of  it  next  day,  and  no  report  of  its 
being  seen  elsewhere  having  been  received,  it  is  believed  that  it  gradually  dispersed 
itself  over  the  marshes.  Where  the  insects  came  from  is  also  a  matter  of  conjecture, 
as  well  as  the  reason  of  the  sudden  invasion.  On  the  morning  after  their  visit  they 
were  found  in  drifts  under  the  hedges  and  fences,  and  against  the  sides  of  the 
houses,  while  quantities  of  provisions  left  exposed  were  destroyed  by  their  presence. 

WAS   HE   CRAZED    BY  MOSQUITOES   OR  BY  HEAT? 

In  the  last  issue  of  Insect  Life  (vol.  in,  p.  487)  a  case  was  cited  of 
a  boy  having  become  insane  from  destroying  caterpillars.    The  North 
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American,  of  Philadelphia,  of  August  33,  1891,  instauces  the  following 
similar  case,  insanity  occurring,  it  was  believed,  from  the  poisonous 
bites  of  mosquitoes : 

Elizabeth,  N.  J.,  August  13. 
Alexander  Gordon,  a  fancy  goods  dealer  here,  became  a  raving  maniac  to-day  from 
loss  of  sleep  caused  by  the  torture  be  endured  from  mosquito  bites,  combined  with 
the  intense  heat.  He  ran  through  the  streets  with  nothing  on  but  his  draweis,  and 
when  finally  captured  by  the  police,  he  tore  off  the  only  garment  he  had  on,  and  it 
was  necessary  to  wrap  a  rubber  blanket  around  him  to  get  hira  to  the  county  jail, 
where  he  had  to  be  put  in  a  strait-jacket.  It  is  said  his  blood  had  been  poisoned  by 
New  Jersey's  venomous  pests. 

THE   TRUE  MALE   OF  POCOTA  GRANDIS. 

In  his  synopsis  of  the  North  American  Syrphidae  Dr.  Williston  de- 
scribes this  large  and  baudsome  Syrphid  fly  from  a  single  specimen 
from  the  State  of  Washington  which  is  now  in  the  collection  of  the  U.  S. 
National  Museum.  By  a  clerical  or  proof-reader's  error,  the  sex  of  the 
type  is  stated  in  the  synopsis  to  be  male.  Prof.  O.  S.  Westcott,  how- 
ever, last  May,  sent  us  the  true  male,  which  he  collected  on  Vancouver 
Island  the  summer  before.  The  male  has  the  contiguous  eyes  found  in 
allied  species  and  genera,  but  the  most  remarkable  thing  about  it  is  a 
long  curved  spine  at  the  base  of  the  middle  femora,  and  which  is  one- 
third  the  length  of  the  femur  itself;  otherwise  this  sex  does  not  differ 
from  the  female.  Professor  Westcott  captured  the  specimens  on  an 
enormous  elder  bush. 
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SPECIAL  NOTES. 

Entomological  Work  at  the  low^a  Experiment  Station.* — This  Bulletin  con- 
tains, as  its  fifth  article,  reports  of  the  entomological  work  of  Herbert 
Osboru  and  H.  A.  Gossard.  The  subtitles  are:  The  Clover-seed  Cater- 
pillar {Grapholitha  inter stinci ana  Clem.),  Experiments  with  the  Hopper- 
dozer  for  Grass  Leaf-hoppers,  Kerosene  emulsion  for  Plant-lice,  Xote 
on  Grasshoi>pers,  The  Flavescent  Clover- weevil  {Sitones  flavescem  All.), 
and  the  Wheat  Bulb-worm  {Meromyza  americana).  As  the  first  of  these 
articles  appeared  in  the  last  number  of  Insect  Life  in  the  Proceedings 
of  the  Association  of  Economic  Entomologists,  it  ^^^ll  not  require  further 
mention.  The  second  describes  a  home-made  hopperdozer  and  the  re- 
sults of  its  use  on  the  campus  of  the  Iowa  Agricultural  College.  Many 
grass  leaf-hoppers  were  captured,  and  multitudes  of  the  Clover  Mite 
{Bryobia  pratensis)  were  also  caught.  The  hay  crop  from  the  treated 
portion  of  the  campus  was  compared  with  that  taken  from  an  untreated 
portion  of  the  same  size,  with  a  result  of  34  per  cent  in  favor  of  the 
treated  plat.  The  authors  conclude  that  the  yield  of  hay  or  pasture 
land  may  be  increased  from  one-fourth  to  one-third  at  a  cost  not  exceed- 
ing 10  cents  per  acre,  by  the  use  of  the  hopper-dozer.  The  conclusion 
arrived  at  from  experiments  with  kerosene  emulsion  for  i^lant  lice  is, 
that  this  substance  is  a  perfect  remedy  against  these  insects,  if  the 
application  is  thoroughly  made,  and  that  it  need  not  be  repeated  to  give 
certain  results.  The  note  on  grasshoppers  comprehends  a  brief  sum- 
mary of  the  outbreaks  of  the  season  and  a  few  paragraphs  upon  the 
ordinary  remedies.  The  most  interesting  note  in  the  bulletin  is  that 
announcing  the  apjiearance  of  Sitones  ffavescens  in  injurious  numbers 
upon  clover  in  Iowa.  This  weevil  is  imported  from  Europe,  and  while 
it  has  been  found  to  be  abundant  in  clover  fields  in  the  Eastern  States 
during  the  past  few  years,  its  occurrence  as  far  west  as  Iowa  is  unwel- 
come news.  The  Wheat  Bulb-worm  has  been  found  at  Ames  in  mod- 
erate numbers,  but  it  is  preyed  upon  abundantly  by  Coelinius,  its  Brac- 
onid  parasite,  and  injurious  multiplication  is  not  feared. 


*  Iowa  Agricultural  J^xperiment  Station,  Bulletin  No.  14,  Des  Moines,  August,  1891. 
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Annual  Report  of  the  Entomologist  of  the  Ne-wr  Jersey  Experiment  Station. — 
Prof.  J.  B.  Sniitirs  Aiuiual  Eeport  as  Entomologist  of  the  Agricultural 
Experiment  Station  of  New  Jersey  Las  just  been  published  as  an  au- 
thor's extra  from  the  Annual  Report  of  the  Station  for  1890.  The  re- 
port includes  a  reconsideration  of  the  different  topics  which  have  been 
treated  in  the  bulletins  published  from  time  to  time  during-  the  year? 
together  with  a  few  additional  notes  on  insects  of  less  importance  than 
those  treated  in  the  bulletins.  A  most  interesting  appendix  to  this  re- 
port is  a  series  of  chemical  tests,  mainly  ^vith  London  purple,  Paris 
green,  and  white  arsenic,  made  by  the  chemist  of  the  New  Jersey  Sta- 
tion. These  tests  were  undertaken  with  a  view  of  indicating  the  exact 
proportions  of  lime  and  water  to  be  added  to  the  arsenical  mixtures  to 
prevent  the  burning  of  the  foliage  of  the  plants  treated,  and  were  sug- 
gested by  certain  statements  made  by  Mr.  Gillette,  of  the  Colorado  Sta- 
tion. It  was  found  that  the  object  of  adding  the  lime  water  was  to  take 
up  the  soluble  arsenic  and  unite  with  it  in  the  form  of  normal  calcium 
arsenite,  which  is  insoluble  in  water.  The  amount  of  arsenious  oxide 
in  London  purple  varies  considerably  in  different  samples,  but  for  ordi- 
nary use  it  is  recommended  that  a  mixture  of  one  pound  of  London  pur- 
ple to  three-fourths  of  a  pound  of  fresh  lime  be  thoroughly  mixed  in  one 
gallon  of  hot  water  and  allowed  to  digest  about  two  hours.  If  the  water 
can  be  conveniently  kept  hot  during  the  entire  time,  it  will  be  advisable 
to  do  so.  Water  can  then  be  added  in  suflficient  quantities  to  bring  it 
to  the  desired  strength,  and  it  will  be  found  that,  with  the  average 
sample  of  the  purple,  the  soluble  arsenic  has  been  taken  up  by  the  lime. 
In  Paris  green  there  is  a  very  small  amount  of  soluble  arsenic — in  one 
sample  only  0.4  per  cent  was  found.  This  small  quantity  can  be  readily 
rendered  insoluble  by  the  addition  of  a  small  quantity  of  lime  when 
mixing.  With  white  arsenic,  a  substance  which  we  have  only  been 
able  to  use  with  cold  water,  without  injury  to  the  trees,  experiments 
show  that,  by  the  addition  of  lime  in  the  proportion  of  1.5  parts  by 
weight  to  1  part  of  the  arsenious  oxide,  allot  the  soluble  arsenic  Avill  be 
made  insoluble. 


Bacterial  Disease  of  the  Chinch  Bug. — We  have  just  received  from  Prof. 
S.  A.  Forbes,  State  entomologist  of  Illinois,  a  copy  of  his  paper  entitled, 
"  On  a  Bacterial  Insect  Disease,"  reprinted  from  the  Sej^tember  num- 
ber of  the  North  American  Practitioner.  The  disease,  Micrococcus  in- 
sectorum  Burrill,  is  confined  to  a  single  portion  of  the  digestive  tract, 
which  is  fully  described.  The  closing  remarks,  particularly  the  para- 
graph bearing  upon  the  economic  value  of  the  disease,  are  s])ecially 
interesting  and  conform  so  closely  to  our  own  views  in  the  mattei-,  and 
have  such  an  important  bearing  on  Prof.  Snow's  work,  that  we  quote 
them  entire : 

Concerning  the  utilization  of  urtificial  cultures  of  Microccocus  for  a  propagation 
of  this  disease  among  insects  not  aftected.  1  am  at  present  able  to  say  but  little,  as 
I  have  not  vet  succeeded,  in  either  season  when  it  was  common,  in  finding  lots  of 
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chinch  bugs  sufficiently  free  from  it  to  make  them  suitable  subjects  for  experi- 
mental attempts  at  its  transfer.  It  will  be  readily  understood  by  any  one  that  it  is 
useless  to  test  the  utility  of  artificial  cultures  of  the  disease  germs  by  apjilying  them 
to  insects  which  are  already  affected  by  the  disease  in  question.  The  first  step  of 
any  really  scientific  investigation  of  the  economics  of  this  matter  is  to  determine 
positively  the  absence  of  the  disease  in  the  lots  of  insects  to  be  used  in  the  experi- 
ments. -Every  lot  of  chinch  bugs  thus  far  obtained  by  me  from  central,  south  cen- 
tral, and  northern  Illinois  during  the  months  of  July  and  August  of  this  year  gave 
evidence,  under  critical  study,  of  the  presence  of  this  microbe  in  the  cceca  of 
a  larger  or  smaller  percentage  of  pujue  and  imago-s.  My  previous  obsei-vations — less 
carefully  made,  however,  than  my  recent  ones — have  been  to  the  general  effect  that 
hibernating  chinch  bugs  and  young  preceding  the  so-called  pupa  state  are  little 
liable  to  the  spontaneous  occurrence  of  the  intestinal  trouble,  and  I  consequently  do 
not  despair  of  finding,  before  the  present  season  is  over,  opportunity  for  experiments 
which  will  determine  beyond  question  the  economic  value  of  this  chinch  bug 
cholera. 

In  comj)aring  this  with  similar  human  diseases  we  must  ta"ke  account  of  the 
poverty  of  the  circulatory  fluid  of  the  chinch  bug  and  the  simplicity  of  its  circula- 
tory apparatus,  which  forbid  the  marked  develo^jment  of  any  of  their  phenomena  of 
fever  or  inflammation.  Indeed,  it  seems  to  me  that  insect  diseases  generally  are 
characterized  by  the  absence  of  a  vigorous  physiological  reaction  which  their  rela- 
tively low  structure,  nervous  and  circulatory,  makes  impossible.  The  features  of 
this  disease,  for  example.  I  think  may  be  wholly  accounted  for,  consistently  with  the 
physiology  of  the  insect,  as  results  of  the  simple  destruction  of  the  epitheliiun  of  the 
cceca  and  the  consequent  suppression  of  the  functions  of  those  organs,  combined 
with  the  toxic  effects  of  the  products  of  bacterial  action. 

Is  it  not  quite  possible  that  the  student  of  pathology  may  find  in  the  study  of  the 
diseases  of  those  lower  forms  of  life,  experiments  prepared  for  him  by  Nature  which  it 
would  be  quite  impossible  for  him  to  imitate  on  animals  of  more  complicated  sensi- 
tive and  sympathetic  organization;  and  that  he  may  thus  sometimes  simplify  a 
problem  whose  complexity  must  otherwise  prevent  its  solution  ? 


Injurious  Insects  of  New  South  Wales — Since  we  last  referred  to  the 
entomological  matter  iu  the  Af/ricultural  Gazette  of  Xeic  South  Wales, 
we  have  received  parts  4,  5,  aud  6  of  volume  ii.  Mr.  OUitt'  has,  in  part 
4,  au  interestiug-  article  on  the  Fig  Leaf  Beetle  {Galerucella  semipullata), 
a  species  which  feeds  iu  all  stages  ou  the  youug  shoots  aud  foliage  of 
wild  aud  cultivated  tigs.  Figures  of  all  stages  are  giveu,  as  well  as  a 
detailed  account  of  the  life  history.  Spraying  with  Paris  green  is  rec- 
ommended as  a  remedy.  In  part  5  the  same  author  treats  of  a  Tachinid 
parasite  of  the  Plague  Locust,  flguriug  it  in  all  stages,  aud  giving  a 
technical  description  by  Mr.  F.  A.  Skuse  under  the  name  Masicera 
pachytili.  This  parasite  has  appeared  iu  great  numbers,  aud  in  one 
locality  from  00  to  70  per  cent  of  the  grasshoppers  were  affected  by  it. 
He  also  makes  some  mention  iu  the  same  number  of  a  species  of  Chermes 
on  Pine,  the  Oyster-shell  Bark-louse  of  the  Apple,  and  the  Orange  Rust- 
mite.  In  part  6,  Mr.  Ollilf  publishes  an  account  of  the  Pine  Case-moth, 
Oiketicus  huebneri,  with  a  full-j^age  plate  illustrating  its  transformations. 
It  is  closely  related  to  the  Bag  Worm  of  the  United  States,  aud  has 
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proved  a  serious  pest  to  the  Pine  in  New  South  Wales.  He  also  men- 
tions the  fact  that  one  of  the  walking-stick  insects,  known  as  Fodacan- 
thus  wilJcinsoni,  has  been  damaging  Eucalyptus  trees  in  the  vicinity  of 
Walcha,  New  England,  New  South  Wales.  The  same  number  contains 
a  description  of  Dactylophis  herbicola,  a  new  scale  insect  infesting  the 
stems  of  grass  near  Penrith,  New  South  Wales,  by  Mr.  W.  M.  Maskell. 


Economic  Entomology  in  Mississippi.* — In  Bulletin  No.  14,  of  the  Mis- 
sissippi Station,  received  September  24,  Mr.  H.  E.  Weed  treats  of  the 
Screw  Worm,  the  Pea  and  Bean  Weevils,  the  Striped  Cucumber-beetle, 
the  Peach-tree  Borer,  the  Ox  Warble  Fly,  the  Plum  Curculio,  the  Cod- 
ling Moth,  insecticides,  and  spraying  machinery.  The  Screw  Worm 
article  is  a  thorough  and  careful  summary  of  the  habits  of  the  insect, 
drawn  up  from  personal  observation.  The  best  remedy  is  said  to  de- 
pend upon  the  condition  of  the  wound.  Preference  is  given  to  chloro- 
form in  a  fresh  case,  and  to  carbolic  acid  in  older  cases.  In  treating  of 
remedies  for  the  Pea  and  Bean  weevils  we  notice  that  Mr.  Weed  adopts 
the  plan  suggested  by  Prof.  A.  J.  Cook,  of  inserting  a  gas  pipe  to 
the  bottom  of  the  quarantine  bin  in  order  to  send  the  carbon  bisulphide 
to  the  bottom  of  the  mass  of  peas.  This,  as  we  have  elsewhere  stated, 
involves  an  erroneous  principle,  and  we  have  recommended  that  the 
bisulphide  be  placed  in  shallow  vessels  on  the  top  of  the  weevil-infested 
mass,  as  the  vapor  is  heavier  than  air  and  falls  rather  than  rises.  The 
peas,  beans,  or  grain  will  be  more  thoroughly  permeated  in  this  way. 
The  other  articles  are  mainly  compiled. 


A  Bulletin  on  Plant-lice,  from  Wyoming.t— Mr.  F.  J.  Niswander,  the 
recently  appointed  entomologist  of  the  Wyoming  Experiment  Station, 
has  published  a  short  bulletin  on  the  subject  of  Plant-lice,  which  we 
notice  as  the  first  entomological  publication  from  this  State.  The  bul- 
letin gives  the  habits  of  Plant-lice  in  a  general  summary,  but  mentions 
particularly  the  species  occurring  upon  Cottonwood,  Pemphigus  populi- 
monilis,  and  Chaifophorus  mminalis.  A  number  ot  the  natural  enemies 
are  mentioned,  and  the  kerosene  emulsion  (Cook  formula)  is  recom- 
mended as  a  remedy,  whether  or  not  from  the  author's  experience  does 
not  appear. 

*  Mississippi  Agricultural  Experiment  Station,  Bulletin  No.  14,  Injurious  Insects. 

Howard  Evarts  Weed,  Entomologist,  Agricultural  College,  Mississippi,  March,  1891. 

t  Wyoming  Experiment  Station,  Bulletin  No.  2.    Plant-lice.     Laramie,  August, 
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The  Wheat  Midge  in  Ohio.*— Ill  a  recent  bulletiu  of  the  Ohio  Agricul- 
tural Experiment  Station  our  agent,  Mr.  F.  M.  Webster,  treats  of  the 
Wheat  Midge,  and  brings  together  all  of  the  earlier  references  to  the 
appearance,  spread,  and  depredations  of  this  species  within  the  State 
of  Ohio.  He  republishes  Fitch's  figures  of  the  insect  and  summarizes 
the  life  history,  recommending  as  the  only  thoroughly  practical  pre- 
ventive the  deep  plowing  of  the  wheat  stubble  in  the  fall,  thereby 
covering  the  insects  so  deep  in  the  earth  that  they  are  unable  to  reach 
the  surface  in  the  spring.  This  should  be  done  as  soon  as  possible  after 
harvest.  The  burning  of  the  stubble  before  plowing  is  also  recom- 
mended, and  a  rotation  of  crops  is  said  to  add  to  the  efficacy  of  the 
plowing.  The  author  has  found  larvae,  which  he  thinks  belong  to  this 
species,  under  the  sheaths  of  young  plants.  He  has  also  reared  the 
adults  from  the  heads  of  rye  in  July  and  from  volunteer  wheat  from 
September  1  to  November  3. 


Injurious  Insects  in  Queensland. — We  have  just  received  Bulletin  'No.  10 
of  the  Department  of  Agriculture  of  Queensland,  which  is  a  report  of 
several  agricultural  conferences  held  in  Queensland  during  1891.  One 
of  the  papers  published  in  this  bulletin  is  an  abstract  of  an  address 
given  by  Prof.  E.  M.  Shelton,  who  recently  Avent  out  from  this  country 
to  take  a  position  in  Queensland.  His  address  dealt  with  the  subject 
of  insect  pests,  and  was  an  admirable  summary  of  some  of  the  general 
facts  connected  with  economic  entomology.  He  spoke  particularly  of 
the  arsenical  sprays  and  the  use  of  kercisene  emulsion,  and  exhibited  a 
spray  pump  and  cyclone  nozzle,  showing  the  character  of  the  spray. 
He  recommended  the  bisulphide  of  carbon  for  grain  w^eevils,  and  an- 
nounced the  fact  that  he  was  experimenting  with  kainit  as  a  fertilizer 
and  as  a  remedy  for  underground  insects.  His  remarks  were  received 
with  much  interest,  and  the  agriculturists  of  Queensland  are  evidently 
very  much  alive  to  the  necessity  for  work  against  injurious  insects. 


A  Bulletin  from  New  Mexico-^ — Mr.  Townsend  treats,  in  his  first  bulle- 
tin as  entomologist  of  the  New  Mexico  Agricultural  College  Experi- 
ment Station,  of  some  of  the  insects  injurious  to  fruits  in  that  Territory. 
The  insects  treated  are  the  Grape  Leaf-hopper,  the  Grapevine  Flea- 
beetle,  The  Codling  Moth,  the  Oyster-shell  Bark-louse,  the  Woolly  Eoot 
Aphis  of  the  Apple,  the  Scurfy  Bark-louse,  the  Apple-tree  Tent-cater- 

*  Bulletin  of  the  Ohio  Agricultural  Experiment  Station,  Second  Series,  vol.  iv,  No. 
5,  September  1,  1891.  Article  viii,  The  Wheat  Midge,  Diplosis  tritici,  l>y  F.  M.  Web- 
ster, Consulting  Entomologist. 

tNew  Mexico  Agricultural  College  Experiment  Station.  Bulletin  Xo.  3.  A  pre- 
liminary account  of  some  insects  injurious  to  fruits,  by  C.  H.  Tyler  Townsend,  I^as 
Cruces,  January,  1891. 
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pillar,  the  Peach-tree  Borer,  the  Peach  Aphis,  the  Greeu  Jime-bu^ 
(AUorhina  nifidaj  the  Plum  Aphis,  and  the  Twelve-spotted  Diabrotica. 
The  bulletiu  is  a  summary  of  the  kuowu  habits  of  these  species,  with 
indications  of  the  best  methods  of  treatment,  the  article  on  the  Vine 
Leaf-hopper  being  perhaps  the  most  important. 


Corrections  to  Packard's  Report  on  Forest  Tree  Insects. — We  call  atten- 
tion to  a  valuable  article,  in  another  part  of  this  number,  by  Dr.  John 
Hamilton,  regarding  certain  corrections  and  additions  to  Dr.  Packard's 
report  on  forest  insects. 

The  changes  which  Dr.  Hamilton  i^roposes  in  the  nomenclature  of 
various  species  of  Coleoptera  are  justified  by  the  law  of  i>riority,  and 
nearly  all  of  his  other  corrections  and  suggestions  are  fully  justified. 
Similar  synonymical  or  critical  notes  could  be  made  in  nearly  all  the 
other  orders  of  insects,  and  no  one  will  be  more  thankful  to  receive 
them  than  Dr.  Packard  himself,  as  he  has  particularly  requested  such 
corrections  and  additions,  and  is  fully  aware  of  the  imperfections  of  the 
report  in  this  respect.  It  is  further  due  to  ourselves  to  state  in  this 
connection  that  while  aiding  Dr.  Packard  so  far  as  time  would  permit 
in  the  getting  out  of  the  report,  it  was  utterly  impossible  and  would 
have  been  entirely  inappropriate  to  include  all  the  facts  and  informa- 
tion at  our  command,  and  that  for  want  of  time  the  unpublished  notes 
which  were  furnished  to  Dr.  Packard  were  limited  to  certain  trees  and 
were  neither  revised  nor  amplified.  In  connection  with  Dr.  Hamilton's 
coleopterologicai  comments  it*  may  be  well  to  add  a  few  further  facts 
and  suggestions,  referring,  as  he  has  done,  to  the  pages  of  Packard's 
report  which  evoke  them. 

In  cases  where  economic  articles  are  quoted  from  the  older  American 
authors,  the  names  employed  by  said  authors  should,  in  our  judgment, 
be  used  in  note  or  brackets,  where  they  are  superseded  by  some  prior 
name.  If,  for  instance,  Hylurgops  glahrntus  Zett.  is  used  to  supersede 
the  name  of  Hylastes  pinifex  Fitch,  without  reference  to  the  hitter's 
name,  it  would  be  difficult  for  anyone  not  especially  familiar  with  the 
synonymy  of  Coleoptera  to  refer,  for  the  sake  of  identification,  to  Fitch's 
original  article. 

In  reference  to  the  misapplication  of  popular  names  which  Dr.  Ham- 
ilton calls  attention  to,  in  the  case  of  Magdalis  olyra  Hb.,  the  same  may 
be  said  of  a  large  number  of  other  names.  When  the  names  are  based 
on  the  food-habit,  they  have  become  misnomers  chiefly  through  subse- 
quent experience  and  investigation  having  multiplied  the  food-plants. 
A  striking  case  in  point  is  that  of  the  Clover  Stem-borer  {Languria 
mozardi),  which  is  now  known  to  bore  in  the  stems  of  a  number  of  com- 
mon weeds. 

(Page  215.)  Balaninus  rectus  Say. — Our  article  quoted  by  Dr.  Pack- 
ard was  published  in  the  Canadian  Entomologist  just  20  years  ago  (vol. 


III,  1871,  pp.  137, 138),  or  before  the  appearance  of  tlie  synopsis  of  Bal- 
aninus  by  Dr.  Horn,  and  long-  before  tliat  by  Mr.  Blanchard.  After  tlie 
appearance  of  the  former  paper  we  had  ascertained  by  further  rearing 
and  comparison  that  the  specimens  formerly  considered  by  ns  as  B.  rectus 
were  all  referable  to  B.  it  u  if  or  mis  Lee. 

We  take  this  opportunity  to  place  <^)n  record  an  abstract  of  our  notes 
on  the  breeding-  habits  of  this  genus. 

Balaninus prohosciiJeuH  Fabr. — Bred  in  x^ugust,  1881,  from  Chinquapin 
nuts  collected  at  Washington,  D.  C,  in  September,  1880.  The  larvie 
were  noticed  to  leave  the  nuts  on  September  30,  1880. 

One  beetle  found  by  Mr.  L.  O.  Howard,  October  3,  L879,  with  its  beak 
imbedded  in  a  Chinquapin  nut  near  Washington,  D.  C. 

One  beetle  received  from  Massachusetts  with  the  note  "  from  Chestnut." 

Balaninus  ciwya'  Horn. — One  specimen  bred  from  Hickory  nuts,  Au- 
gust 3,  1871,  at  St.  Louis,  Mo. 

Specimens  bred  July  13,  1877,  fi'om  Hickory  nuts  collected  at  St. 
Louis,  Mo.,  October  8,  187(5. 

One  specimen  is  marked  "  Bred  from  acorn  September  17,  1873,"  but 
no  further  notes  are  preserved. 

Several  specimens  received  November  21,  1885,  from  Mr.  J.  T.  Kich- 
ardson,  Clarksville,  Montgomery  County,  Tenn.,  with  the  statement  that 
they  puncture  the  stalks  of  tobacco  plants. 

Balaninus  rectus  Say. — Two  specimens  bred  from  Chincpiapin  nuts 
collected  at  Washington,  D.  C,  September,  1880.*  One  si)eciinen  issued 
from  the  groun<l  on  x^ugust  10, 1881,  and  the  other  on  February  15, 1882. 

Several  specimens  bred  July  30, 1880,  from  larv;e  infesting  Chestnuts 
received  November  2,  1885,  from  Mr.  Fred  H.  Card,  Sylvania,  Bradford 
County,  Pa. 

Balaninus  uniform  is  Lee. — Several  specimens  marked  "bred  from 
acorns  September  17,  1873"  without  further  notes.  Others  bred  April 
26,  1875,  from  acorns  collected  near  St.  Louis,  Mo.,  October  17,  1874. 
On  September  21,  1875,  one  of  these  larvse  was  still  aiive. 

One  specimen  found  on  leaves  of  Hazel,  Cadet,  Mo.,  Mr.  J.  G.  Barlow, 
Oct.  1,  1886. 

Balaninus  quercus  Horn. — Specimens  bred  from  acorns  by  Mr.  J.  Pet- 
tit,  of  Grimsby,  Ontario,  were  received  October,  1871. 

Balaninus  nasicus. — One  specimen  bred  April  26,  1875,  from  the  same 
lot  of  acorns  from  which  B.  uniformis  was  obtained  (see  above). 

Many  specimens  bred  in  April  and  May,  1883,  from  acorns  of  Quercus 
grisea  received  July  26,  1882,  from  Mr.  H.  K.  Morrison,  Fort  Grant, 
Ariz.     (This  is  published  in  Dr.  Packard's  report.) 

(Page  470.)  Chrysomela  pallida  Say. — This  article  has  many  errors. 
The  description  of  the  larva  is  credited  to  Mr.  French  instead  of  to  Mr. 
Coquillett  (C«H«(7.  Entom.  xv,  1883,  p.  21),  The  description  itself  would 
apply  to  many  Chrysomelid  larvie  but  can  not  be  referred  to  any  species 

*  This  is  the  same  lot  of  Chinquapin  nuts  from  which  B.  proboscideus  had  been  bred 
as  mentioned  above. 
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of  Chrysomela  or  T)oriJph(yra.  Tlio  description  of  the  imago  is  a  copy  of 
SayV  description  of  (''o^^s7^/^•J^rt///f/a,  ii()w  kii<)wn  as. l/ffrtr7<row*«,j>«7^/d?rm,* 
and  tlie  reason  why  Dr.  Packard  considered  this  as  being  identical  with 
Coquillett's  species  is  not  clear  uidess  he  was  misled  by  ]Mr.  Coqnillett's 
incorrect  reference  to  Say  as  the  anthor  of  his  species,  and  the  fact  that 
Dr.  Packard  gives  15  millimetres  as  the  length  of  the  beetle  instead  of 
^0%  of  an  inch  adds  to  the  confusion.  In  the  absence  of  typical  speci- 
mens it  is  difficult  to  determine  i)ositi vely  Mr.  Coquillett's  species,  though 
it  is  probably  CliryHomela  pallida  of  Linnseus,  now  known  as  Gonioctena 
pallida  Linn.,  which  Prof  A.  J.  Cook  reports  as  injurious  to  Populus 
tremuloides  in  Michigan. 

(Page  529.)  Galeruca  sanguinea. — Packard's  descri])tion  of  the  beetle, 
according  to  Mr.  Schwarz,  can  only  be  referred  to  Galeruca  {Adimonia) 
cavicolU.s  Lee,  which  is  a  common  northern  species. 

(Page  (3G0.)  Micraeis  suturalis  Lee. — Dr.  Hamilton's  statement  that 
this  species,  as  well  as  M.  aculeata,  requires  two  years  for  its  develop- 
ment is  of  great  interest  and  in  contradistinction  to  previous  exi)erience 
regarding  the  life  duration  of  Scolytidte. 

(Page  3C7.)  Apion  rostrum. — Mr.  Schwarz  has  already  pointed  out 
(Proc.  Entom.  Soc.  Washington,  ii,  No.  1,  1891,  p.  76)  that  this  species 
should  no  longer  be  referred  to  among  the  Black  Locust  insects  and 
that  the  Apion  so  common  on  this  tree  is  A.  n if/ rum  Hbst. 

(I'age  372.)  Spermophagus  rohinice. — The  impossibility  of  this  species 
breeding  in  the  seeds  of  Bohinia  pseudacacia  has  also  already  been 
pointed  out  by  Mr.  Schwarz  (1.  c).  Eichhoff  asserts  that  there  are  two 
annual  generations;  while  Judeich  and  Mtsche,  the  latest  authorities, 
state  that  the  development  is  not  as  regular  as  described  by  former 
authors,  and  that,  in  some  species  at  least,  three  generations  are  dis- 
tributed over  two  years.  At  any  rate,  no  species  is  said  to  have  a  bien- 
nial generation,  and  before  accepting  the  corrections  of  Dr.  Hamilton's 
statement  we  would  suggest  the  retardation  in  development  caused  by 
indoor  breeding. 


The  first  introduction  of  Blastophaga  psenes  into  California.— On  l)age  408, 
volume  III,  we  published  some  correspondence  relative  to  the  desira- 
bility of  importing  the  European  Blastophaga  into  California  for  the 
Sm;yTna  i\g.  We  have  recently  seen  numerous  newspaper  statements 
to  the  effect  that  such  an  importation  has  already  been  accomi)lished 
the  present  summer,  but  these  accounts  have  been  conflicting  in  some 
impcu'tant  points  and  lacking  in  essentia'l  details.  We,  therefore,  take 
pleasure  in  giving  in  this  number  an  authoritative  account  of  the  suc- 
cessful exj^eriment  from  the  pen  of  Mr.  Gustav  Eisen,  of  San  Francisco, 
a  well-known  authority  on  grai)e  and  lig  culture,  with  whom  we  have 
corresponded  for  some  time  upon  this  subject. 


*  The  hirvte  of  the  species  of  Metachroma  still  reraaiu  uukuowu,  hut  there  is  every 
reason  to  believe  that  they  are  root-feeders  and  uot  leaf-feeders. 
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THE  LARGER  CORN  STALK  BORER.* 

(Diatra'a  saccharali-s  V.) 


Bv  L.  O.  Howard 


The  attention  of  English-speaking  people  was  first  called,  in  a  scientific 
way,  to  the  ravages  of  a  lepidopterons  borer  in  sugar-cane  by  the  Rev. 
Lansdown  Gruilding  in  his  account  of  the  insects  infesting  the  sugar- 
cane, in  the  Transactions  of  the  Society  of  Arts,  1828,  vol.  xlvi,  pp. 
143-153.  He  described  the  insect  as  Diatrwa  sacchari,  and  for  his 
paper,  which  comprehended  also  an  account  of  the  sugar-cane  and  palm 
weevils,  he  was  awarded  the  gold  Ceres  medal  of  the  society.  His 
studies  were  made  in  the  island  of  St.  Vincent  in  the  West  Indies,  and 
from  its  occurrence  there  at  this  early  date,  and  from  Guilding's  state- 
ment that  it  had  been  long  known,  there  is  reason  to  suppose  that  the 
insect  may  be  an  indigene  of  South  America  or  of  the  West  Indies, 
where  the  cultivation  of  sugar-cane  was  first  begun  in  America. 

In  1850  a  select  committee,  appointed  to  investigate  the  damage 
caused  by  the  cane  borer  in  Mauritius,  reported  through  W.  Bojer,  and 
the  insect,  which  is  called  in  the 
report  Proceras  saechariphaaus^ 
w^as  treated  at  some  length,  and 
an  account  was  given  of  its  intro 
duction  into  the  island.  In  tlie 
same  year  AVestwood  reviewed  this 
report  at  length  in  the  Gardeners^ 
Chronicle  of  July  5,  gave  a  wood- 
cut of  the  insect,  and  pointed  out 
that  it  w^as  probably  identical  witli 
the  species  described  by  Guilding 
at  St.  Vincent.  He  also  called  at 
tention  to  the  fact  that  the  species 
named  many  years  pre\iously  by  F,a 
Fabricius  as  Phalwita  savdiaralU 
is  probably  the  same  thing.  This  insect  was  described  by  Fabricius 
{JEntomologia  systematica^  vol.  iii,  part  2,  p.  238),  from  South  America, 
no  more  definite  locality  being  given.  The  probabilities  are,  how- 
ever, that  he  refers  to  Dutch  Guiana  on  account  of  the  early  settle- 
ment of  that  country  and  from  the  fact  that  he  refers  to  a  figure  of  the 
larva  by  Myhlenfels.  He  makes  the  statement  that  it  feeds  in  sugar- 
cane, perforating  and  destroying  the  stalks  and  becoming  a  pest  in 
plantations.  He  describes  the  larva  as  six-footed,  of  a  pale  hyaline 
color,  and  with  the  head  and  eight  spots  brown.  The  larval  descrip- 
tion, however,  is  drawn  up  from  a  figure  by  Myhlenfels,  which  may  have 


J. 

— Diatrcea  saccharalis:   a,  female;  h.    wings 
of  male;  c.  pupa — enlarged  (original). 


*  Read  before  the  Society  for  the  Promotion  of  Agricultural  Science,  Washington, 
Aug.  17,  1891. 
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been  iuaecurate.  As  Fabrieius's  work  was  published  in  1 703,  further  evi- 
dence is  thus  afforded  that  the  insect  is  indigenous  to  the  western  hemi- 
sphere. This  insect  still  does  similar  damage  in  the  vicinity  of  the 
original  source  of  our  information,  as  is  indicated  by  two  articles  by 
Miss  Ormerod  in  the  Proceedings  of  the  Entomological  Society  of  Lon- 
don, 1870,  xxxiii-xxxvi  and  xxxvi-xl,  and  by  the  reports  of  Mr.  Im- 
Thurm,  curator  of  the  British  Guiana  Museum  at  Georgetown,  pub- 
lished some  time  previously,  but  which  we  have  not  seen. 

In  an  added  note  to  his  Gardener's  Chronicle  article  Westwood  states 
that  according  to  information  given  him  by  "  an  intelligent  Jamaica 
cane-grower"  the  borer  was  very  destructive  in  Jamaica  some  lo  years 
previously  [1842],  but  that  its  ravages  had  been  greatly  checked  by 
allowing  the  refuse  to  accumulate  on  the  ground  and  then  tiring  the 
whole  plantation,  the  old  roots  subsequently  throwing  up  more  vigorous 
shoots. 

Mr.  H.  Ling  Roth  has  studied  what  he  believes  to  be  the  same  species 
in  Queensland  (Parasites  of  the  Sugar-cane,  reprinted  from  the  Sugar 
Cane,  March  and  April,  1885.  London,  1885).  And  in  the  same  year 
M.  A.  Delteil  (La  Caune  a  sucre,  Paris,  1885)  treats  of  the  Mauritius 
borer  and  considers  it  to  have  beeii  imported  from  Java,  whereas  the 
1856  commission  had  considered  that  it  was  derived  from  Ceylon.  In 
1800  Dr.  W.  Kruger  published  in  the  Berichte  der  Yersuchsstation  fiir 
Zuckerrohr  in  West  Java,  Heft  I,  Dresden,  1800,  an  account  of  the 
Javan  sugar-cane  borers,  and  figures  and  describes  a  species  determined 
as  Biatrwa  striatalifi  Snell.,  which  almost  precisely  resembles  our  species, 
and  which  he  says  occurs  not  only  in  Java,  but  also  in  Borneo,  Sumatra, 
and  Singapore.  In  this  same  report  another  similar  borer  is  described 
by  Snellen  as  CMlo  infuscatellus. 

The  West  Indian  cane  borer  made  its  appearance  in  the  sugar-cane 
plantations  of  Louisiana  at  an  early  date.  J.  B.  Avequin,  writing  in  the 
Journal  de  Pharmaeie  for  1857  (vol.  xxxii,  pp.  335-337),  upon  the  ene- 
mies of  the  sugar-cane  in  the  Antilles  and  Louisiana,  stated  that  during 
the  two  or  three  preceding  years  this  insect  had  spread  over  some  of  the 
cane  fields  of  Louisiana,  but  without  having  caused  up  to  that  time 
any  great  damage.  He  thought  that  the  early  frosts  towards  the  end 
of  October  or  November  destroyed  great  numbers.  It  appears  to  have 
been  first  noticed  in  the  ])arish  of  St.  John  Baptist  in  the  year  1855. 

Since  this  time  the  insect  nuist  have  been  constantly  present  in  the 
Louisiana  cane  fields,  and  has  probably  been  reintroduced  from  time  to 
time  with  fresh  shipments  of  seed  cane  from  the  West  Indies.  In  the 
fall  ot  1878  a  few  specimens  were  sent  to  Dr.  Riley  by  a  correspondent 
in  Assumption  Parish,  Louisiana,  and  in  the  spiring  of  1870  Mr.  E.  A. 
Schwarz  sent  in  a  bit  of  cane  containing  larvje  from  the  Bahamas.  In 
the  spring  of  1881,  I  was  sent  to  Louisiana  by  Professor  Comstock^ 
then  entomologist  of  the  Department  of  Agriculture,  to  study  the  sugar- 
cane beetle  {Ligyrua  rugiceps),  and  had  the  opportunity  of  studying  this 
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borer  upon  the  plautatiou  of  Dr.  J.  B.  Wilkinson,  some  40  miles  south 
of  New  Orleans  on  the  Mississippi  River.  Dr.  Wilkinson  intV)rnied  me 
that  in  1857  they  were  very  abundant  in  the  Lower  Mississippi,  and 
that  the  crop  upon  one  plantation  was  utterly  destroyed,  the  oane 
breaking  to  pieces  as  they  attempted  to  cut  it.  A  summary  of  the  ob- 
servati(ms  which  I  made  at  that  time  was  i^ublished  in  Special  Report 
No.  11  of  the  Dejjartmeut  of  Agriculture,  and  in  the  Annual  Report 
for  1880,  pp.  210-242. 

The  life  history  as  then  ascertained  is  briefly  as  follows :  In  early 
spring'  the  parent  moth  lays  her  eggs  u^jon  the  leaves  of  the  young  cane 
near  the  axles  and  the  young  borer  penetrates  the  stalk  at  or  near  the 
joint  and  commences  to  tuunel,  usually  upwards,  through  the  soft  pith. 
The  larval  growth  is  rapid  and  the  borer  is  active,  and  frequently 
leaves  the  stalk  at  one  place  and  enters  at  another,  making  several 
holes  in  the  course  of  its  growth.  When  ready  to  transform,  it  bur- 
rows to  the  surface,  making  a  hole  for  the  exit  of  the  future  moth,  and 
transforms  to  the  x)uj)a  state.  There  are  several  generations  in  the 
course  of  a  season  and  the  insect  hibernates  in  the  larval  state  within 
the  stalks. 

It  must  be  a  number  of  years  since  what  is  apparently  this  same 
insect  first  transferred  its  attentions  in  part  from  sugar-cane  to  corn,  as 
it  is  figured  upon  one  of  Glover's  unpublished  plates  as  "  injuring 
maize  in  South  Carolina."  In  July  of  1881  specimens  of  the  insect  were 
received  from  Abbeville  County,  S.  C,  and  were  studied  at  tbe  Divi- 
•sion  of  Entomology.  The  considerable  damage  which  was  done  in  that 
locality  was  treated  in  the  Annual  Report  of  the  Department  of  Agri- 
culture for  1880,  pp.  243-245.  It  was  also  received  about  the  same  time 
from  Lincoln  County,  G-a.,  where  the  damage  to  the  corn  crop  was  esti- 
mated by  a  correspondent  of  the  Department  at  from  10  to  25  per  cent. 

Late  in  the  summer  of  1881  I  was  sent  by  Professor  Riley  on  a  trip 
through  South  Carolina  and  Georgia,  principally  to  study  rice  insects, 
but  also  to  give  some  attention  to  the  smaller  corn  stalk-borer  [Pem- 
pelia  Ugnosella).  I  then  incidentally  found  the  work  of  this  larger  borer 
in  an  extensive  field  near  Atlanta,  Ga.,  and  very  abundantly  near 
Columbia,  S.  C,  upon  the  plantation  of  Mr.  James  Sims.  It  was  there 
the  exception  to  find  a  stalk  which  had  not  one  or  more  holes  in  it.'  The 
work  of  the  late  broods  had  not  api^arently  injured  the  "  make  "  very 
much,  and  frequently  a  stalk  which  had  contained  several  larvte  bore 
its  full  and  hard  ears  of  corn.  The  early  weakening  of  the  stalk  was 
■what  had  proved  destructive.  The  worm  seemed  never  to  deform  the 
stalk,  and  the  larva  was  almost  invariably  found  above  ground  in  the 
first  three  sections.  I  found  one  stalk,  for  instance,  which  in  these 
three  sections  was  riddled  by  no  less  than  thirty  holes  and  the  center  of 
which  was  comi^letely  eateu  out.  According  to  my  observations  in  that 
locality,  the  insect  was  (confined  to  high  ground,  and  no  trace  of  it  was 
found  in  the  cornfields  along  the  Congaree  River,  where  I  studied 
Bill-bug  damage  to  the  corn  crop. 
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.  For  nine  years  nothing  was  heard  at  the  Department  about  damage 
done  by  this  insect  to  corn,  save  that  in  his  report  on  Insects  Injurious  to 
Garden  Crops  in  Flori(hi  (Bulletin  No,  14,  Division  of  Entomology),  Mr. 
Ashmead  mentioned  the  fact  that  this  species  damages  corn  near  Jack- 
sonville. In  1880  Mr.  W.  J.  Thompson,  of  Louisiana,  Avrote  concerning 
damage  to  sorghum,  which  he  had  begun  to  grow  upon  his  large  plan- 
tation in  St.  Marys  Parish,  and  in  an  article  in  the  Louisiana  Sugar 
Planter^  of  November  2,  1889  (reprinted  in  Insect  Life,  vol.  ii,  pp. 
389,  390),  Mr.  Thompson  reconmiended,  as  the  outcome  of  his  particu- 
lar experience,  the  remedies  which  I  had  suggested  in  1881,  viz,  the 
burning  of  the  toi)s,  the  avoiding  of  flat  or  round  mats  for  seed  cane, 
and  the  planting  of  canes  in  the  autumn,  selecting  such  as  are  least 
affected. 

There  can  be  no  doubt,  however,  but  that  the  insect  has  been  gradu- 
ally on  the  increase  in  more  northern  cornfields  for  a  number  of  years, 
occurring  usually  in  such  small  numbers  as  to  be  unnoticed.  The  only 
serious  outbreaks  seem  to  have  been  those  in  Lincoln  County,  Ga.,  and 
Abbeville  County,  S.  C,  in  1881.  That  the  worms  may  have  been  quite 
abundant  in  many  fields  without  being  noticed  by  planters,  or  at  least 
with(mt  attracting  sufficient  attention  to  cause  a  report  to  State  or  Gov- 
ernment authorities,  is  shown  by  my  observations  near  Columbia,  just 
mentioned. 

Through  favorable  seasons  and  through  gradual  increase  the  species 
has  now,  however,  become  a  somewhat  serious  pest  as  far  north  as 
the  Maryland  border  line,  as  we  have  recently  ascertained.  In  July, 
1890,  Mr.  W.  J.  Morton,  of  Fredericksburg,  Va.,  sent  in  a  few  speci- 
mens to  the  Division  with  the  statement  that  the  corn  croi)  was  suffer- 
ing severely  in  his  neighborhood  (Insect  Life,  vol.  iii,  p.  64).  The 
third  week  in  July,  1801,  Mr.  Fielding  Lewis,  an  employe  of  the  De- 
partment of  Agriculture,  brought  to  the  Division  from  his  place  in  King 
George  County,  some  40  miles  south  of  Washington,  some  sections  of 
cornstalk  completely  riddled  by  this  larva. 

On  July  24,  Mr.  Cordley,  of  the  Division  of  Entomology,  was  sent  to 
Chatterton  Landing,  Potomac  River,  King  George  County,  and  he 
brought  home  considerable  material  and  reported  that  examination  of 
twenty-seven  fields  showed  about  25  per  cent  of  the  stalks  to  be  infested. 
Early  planted  corn  was  found  to  be  worst  infested.  Of  corn  planted  dur-' 
iug  the  first  and  second  weeks  in  April,  25  per  cent  was  affected;  of  that 
planted  in  the  third  and  fourth  weeks  in  April,  20  per  cent  was  affected; 
of  that  planted  May  1  to  15,  15  per  cent  was  affected;  of  that  planted 
from  the  15th  to  the  31st  of  May,  12  per  cent  was  attacked ;  while  of  that 
planted  from  the  1st  to  the  15th  of  June,  about  8  per  cent  was  affected. 
Corn  planted  after  the  1st  of  June  was  not  infested  to  any  extent.  The 
average  injury  to  crops  planted  upon  stalk  land  or  land  in  corn  last 
year  was  25  per  cent,  while  the  average  injiuy  to  corn  planted  on  sod 
land  was  10  per  cent.     One  sod  field,  with  stalk  land  on  three  sides,  was 
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found  to  have  been  injured  20  per  cent.  Corn  on  high  or  low  -land 
seemed  to  be  affected  in  about  the  same  proportion.  On  Mr.  Lewis's 
place,  one  field  was  found  in  which  over  50  per  cent  of  the  stalks  were 
damaged,  and  upon  the  farm  of  a  Mr.  Taylor  nearly  every  stalk  in  one 
field  contained  borers,  and  his  yield  was  estimated  to  have  been  re- 
duced to  from  6  to  8  barrels  per  acre  to  2  barrels. 
.  Most  of  the  larvae  were  found  below  the  second  joint.  In  one  stalk, 
from  which  Mi-.  Cordley  took  12  larvie,  they  were  arranged  as  follows : 
Seven  below  first  joint,  1  between  first  and  second,  3  between  second 
and  third,  and  1  between  third  and  fourth.  In  another  stalk  from  which 
8  larvae  were  taken,  1  was  found 
jn  the  tap  root,  5  between  first 
and  second  joints,  1  between  fifth 
and  sixth  joints,  and  1  between 
eighth  and  ninth  joints. 

Dr.  J.  S.  Massey,  of  Comorn, 
King  George  County,  Va.,  an  in- 
telligent gentleman  who  has  paid 
considerable  attention  to  this  in- 
sect the  present  season,  informed 
Mr.  Cordley  that  in  his  opinion 
the'  territory  embraced  between 
the  Rappahannock  and  Potomac 
rivers  and  extending  from  Fred- 
ericksburg to  the  Chesapeake 
Bay  was  pretty  well  infested  by 
the  borer,  which  first  made  its 
appearance  in  this  section  dur- 
ing tbe  season  of  1890  on  the 
farm  of  Senator  Newton,  of  Co- 
morn. Subsequent  to  Mr.  Cord 
ley's  visit  I  made  some  effort  to 
ascertain  by  correspondence  and 
otherwise  whether  the  insect 
occurred  in  a  more  accessible  lo- 
cality than  Chatterton  Landing, 
but  was  unable  to  hear  of  it  in  the  vicinity  of  Colonial  Beach,  a  sum- 
mer resort  some  20  miles  farther  down  the  river,  to  which  Washington 
steamers  run  daily. 

August  8,  however,  I  visited  this  latter  locality,  and  although  in- 
dividuals about  the  resort  were  unable  to  give  me  any  information,  I  was 
fortunate  in  finding  the  borer  in  the  first  cornfield  which  I  visited. 
Large  well-grown  stalks  of  corn  were  infested  only  to  a  slight  extent 
and  then  evidently  only  by  large  larvae  which  had  migrated  from 
smaller  stalks  which  had  been  killed  some  time  previously.  On  the  farm 
of  Mr.  J.  S.  Newton,  of  Maple  Orove,  Westmoreland  County,  some  6 
9676— No.  3 2 


Fig.  3.— Work  of  larger  corn  stalk-borer:  a,  general  ap- 
pearance of  atalk  infested  by  first  brood ;  h,  same  cut 
open  to  show  pupa  and  larval  burrow  (original). 
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miles  from  Colonial  Beach,  considerable  damage  had  been  done  to  young 
coru  planted  about  the  1st  of  May  in  a  very  large  field  Mhich  was  grown 
to  corn  the  previous  year.  The  damage  was  first  noticed  by  Mr.  New- 
ton about  July  1,  although  the  worms  had  undoubtedly  been  at  work 
for  several  weeks  at  that  time.  At  the  time  of  my  visit  (August  9, 1891) 
at  least  98  per  cent  of  the  worms  had  transformed  to  pupte  and  the  moths 
had  issued.  I  found  some  pupte,  however,  and  a  few  larvjie  which  had  not 
yet  changed.  This  corn  by  July  1,  when  the  damage  Avas  first  noticed, 
had  reached  a  height  of  from  a  foot  to  18  inches,  and  every  infested  stalk 
on  August  9  remained  at  this  height,  stunted  and  deformed,  the  only 
visible  sections  of  the  stalk  averaging  not  more  than  1^  inches  in  length. 
The  larval  burrow  was  invariably  in  the  first  section  and  usually  ex- 
tended down  into  the  tap  root,  and  in  no  case  were  more  than  two  bur- 
rows found  in  the  same  stalk. 

From  these  observations  we  may  conclude  that  the  insect  is  normally 
two-brooded  in  Virginia,  the  moths  laying  the  eggs  for  the  first  brood 
during  May,  the  larvsie  arriving  at  maturity  from  the  middle  of  July 
on,  transforming  to  pupa?  and  issuing  as  moths  in  from  ten  days  to  two 
weeks  later.  The  eggs  for  the  second  brood  must  be  laid  soon  after- 
Avards  on  the  well-grown  stalks  and  the  larvae  must  be  full-grown  by 
harvest  time.  Judging  from  our  experience  with  the  specimens  from 
South  Carolina  in  1881  and  with  the  individuals  in  sugar-cane  in  the 
spring  of  the  same  year  the  insect  will  hibernate  in  the  larval  state  in 
the  stalk  and  in  this  fact  we  have  our  simple  means  of  cure. 

With  the  more  careful  and  thorough  methods  of  cultivation  in  the 
North  this  insect  will  have  no  chance  for  its  life.  It  will  reach  its  maxi- 
mum in  localities  like  parts  of  South  Carolina  where  corn  is  sim^Dly 
stripped  for  fodder  in  early  August  and  the  bare  stalk  with  the  ear 
attached  stands  until  after  the  cotton  is  picked,  ginned,  and  shipi^ed,  and 
where  even  after  the  ears  are  harvested  the  stalks  are  seldom  burned. 
In  Virginia,  however,  the  conditions  are  nearly  as  favorable  for  the  con- 
tinuous development  of  the  insect.  Where  it  is  not  intended  to  follow 
corn  with  winter  grain  the  corn  is  cut  in  October  and  the  butts  stand  in 
the  ground  until  the  following  spring,  affording  the  larvte  safe  places  of 
hibernation:  P^ven  in  plowing  for  another  crop  of  corn  in  the  spring 
many  of  the  old  stalks  are  not  destroyed  bu.t  still  remain  standing 
through  winter.  Under  these  conditions  there  is  no  check  whatsoever 
to  the  increase  of  the  pest.  Where  winter  grain  follows  corn  the  stalks 
are  not  thoroughly  dragged  off  (they  seem  never  t<i  be  systematically 
pulled  as  in  some  i^arts  of  Maryland  and  other  localities)  and  even 
when  dragged  off'  and  collected  they  are  not  burned. 

Where,  however,  the  old  stalks  are  systematically  removed  from  the 
field  and  burned  after  harvest  or  during  wiuter,  or  where  a  constant 
rotation  of  crops  is  practiced,  the  corn  stalk-borer  will  never  become  a 
serious  pest,  and  the  Virginia  and  South  Carolina  farmers  have  it  in 
their  hands  to  check  it  at  any  time  by  pursuing  these  methods. 
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THERE    ARE    SEVERAL   DISTINCT    SUGAR-CANE   BORERS. 

Ever  since  Guikling  described  his  Diatrcea  sacchari,  nearly  all  crambid 
borers  in  sngar-cane  have  been  assumed  to  be  identical  with  this  species. 
I  assume  that  Guilding's  insect  may  be  identical  with  our  Louisiana 
borer  since  it  is  West  Indian,  and  is  likely  to  have  been  introduced 
into  Louisiana  with  seed  cane.  I  can  not,  however,  consult  the  descrip- 
tions of  Guikling-  as  his  work  is  inaccessible.  There  are  no  salient 
points  which  would  readily  distinguish  the  moth  or  the  pupa  in  a  brief 
or  a  popular  description ;  but  the  larva  is  rather  peculiar  among  the 
Crambidie.  The  ordinary  form  in  corn  (Fig.  4,  a)  when  full-grown  is  about 
25  millimeters  long,  stout,  5  millimetres  in  diameter,  and  of  the  ordinary 
subcylindrical  form.  It  is  dirty  white  in  color  and  is  profusely  spotted 
with  black  or  brown,  the  ordinary  piliferous  spots  being  large  and  dark 
colored.  They  are  arranged  about  as  in  the  larva  of  Heliothis  armigera. 
The  anterior  dorsal  spots  of  the  last  two  thoracic  and  first  seven 
abdominal  joints  are 
large  and  round,  those 
on  the  eighth  and 
ninth  abdominal  joints 
being  confluent  (Fig. 
4,  e).  The  posterior 
dorsal  spots  are  more 
widely  separated,  are 
transversely  elonga- 
ted, and  become  con- 
fluent, forming  a  band 
on  the  second  and 
third  thoracic  joints 
(Fig.  4,  d).  The  head 
and  thoracic  i>late  are 

honey  yellow.  There  Vig.  t.—IHatrcea  mccharaUs:  a,  b,  c,  varieties  of  larva  enlarged ;  rf. 
is  considerable  Varia-  third  thoracic  segment;  e,  eighth  abdominal  segment;/,  abdominal 
,.        •      ,1         •  r.  J.1  segment  from  side;  fir,  same  from  above— still  more  enlarged  (origi- 

tion  in  the  Size  of  these      nai). 

spots,  and  in  some  individuals  they  are  comparatively  small,  while  in 
others  (alcoholic)  they  are  so  large  as  to  give  the  whole  larva  a  brownish 
efitect.  There  are  frequently  in  the  alcoholic  specimens  two  subdorsal 
purplish  longitudinal  lines,  and  the  head  and  prothoracic  plate  vary 
from  bright  honey-yellow  to  brown. 

The  Mauritius  larva  is  described  by  Westwood  as  follows: 

The  caterpillar  has  the  head  covered  with  a  hhick  plate,  and  the  neck  is  also  cov- 
ered with  a  paler  colored  plate,  and  the  hody  is  furnished  with  a  numher  of  short 
black  hairs  arising  from  small  black  points  connected  laterally  by  a  pink  band. 

This  description  shows  the  Mauritius  species  to  be  difterent  from  ours, 
and  presumably  from  the  West  Indian  form. 

Fabricius's  description  of  the  larva  of  the  South  American  species  is 
as  follows : 
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Larva  hexapoda,  pallide  liyalina:  capite  punctisque  utrinque  octo  brunneis. 

This  also  differs  from  our  species,  but  the  description  was  drawn  up 
from  a  figure  only  which  may  have  been  more  or  less  inaccurate. 

The  Queensland  borer  is  described  by  H.  Ling  Roth  as  "  a  white  cat- 
erpillar with  a  purple  speckled  back,  one  and  a  quarter  inches  in  length." 
This  is  more  like  our  species. 

The  British  Guiana  borers  received  in  1879  by  Miss  Ormerod  from 
Mr.  D'Urban,  of  Exeter,  resemble  our  own  from  the  few  brief  words  of 
description  which  she  gives: 

*  *  *  and  the  larvae  also  have  larger  spots  than  those  figured  and  accompany- 
ing the  excellent  paper  given  by  Professor  Westwood.     *     ~     ^ 

Dr.  Kruger  describes  four  distinct  lepidopterous  borers  from  Java : 
Scirpopliaga  intacta  Snell.,  Grapholitha  schistaeeana  Snell.,  Chilo  infusca- 
tellus  Snell.,  and  Diatraea  striatalis  Snell.  Of  these  the  latter,  as  else- 
where stated,  is  extremely  similar  to  our  species  in  corn. 

All  of  the  larvffi  which  we  had  seen  from  sugar-cane  up  to  the  present 
year  were  entirely  white,  with  yellow  head  and  thoracic  shield,  but  these 
were  all  full-grown  individuals  ready  for  hibernation,  or  which  had  hiber- 
nated (Fig.  4,  c).  In  Prof.  Comstock's  article  (Annual  Eeport  of  the 
Department  of  Agriculture  for  1880)  it  is  shown  that  all  hibernating 
larvae  found  in  corn  by  his  correspondent.  Dr.  Anderson,  of  Abbeville 
County,  S.  C,  were  pure  white  without  a  trace  of  brown  spots.  There- 
fore the  brown  spots  on  the  midsummer  individuals  in  corn  in  South 
Carolina  and  Virginia  afford  no  argument  for  the  nonidentity  of  the 
sugar-cane  and  corn  borers.  Moreover  specimens  from  sugar-cane  from 
Florida  collected  in  October  of  the  present  year  show  the  brown  spots 
and  variation  of  the  color  of  head  and  prothoracic  shield  noticed  in 
corn  specimens  and  are  in  fact  indistinguishable  from  these.  In  addi- 
tion to  this,  from  my  observations  in  Westmoreland  County,  Va.,  the 
past  August,  it  seems  probable  that  the  loss  of  the  spots  is  character- 
istic of  the  i)erfectly  full-grown  larva,  as  at  this  late  date  the  few 
delayed  individuals  of  the  first  brood  are  all  white. 

There  may  be,  however,  still  some  doubt  as  to  the  identity  of  the  sugar- 
cane borer  of  Louisiana  and  the  corn  stalk-borer  of  more  northern 
States,  but  it  is  thought  worth  while  to  place  these  facts  concerning  the 
corn  stalk-boier  on  record  at  the  present  time  and  to  await  an  absolute 
decision  as  to  identity  until  a  large  series  of  moths  from  both  food 
plants  can  be  reared  and  carefully  examined  by  one  more  competent  in 
the  study  of  the  Crambidse.*     The  larvai  collected  by  Schwarz  in  the 

*Prof.  Eiley,  who  has  examined  the  moths,  both  from  corn  and  sugar-cane,  since 
the  above  was  written,  finds  that  they  all  belong  to  one  species.  Of  over  fifty 
specimens  reared  there  is  great  variation  both  as  to  the  distinctness  of  the  trans- 
verse lines  and  of  the  terminal  series  of  dots,  and  as  to  the  general  ground  color.  It 
is  also  noticeable  that  the  later-bred  specimens  from  the  South  are,  on  the  whole, 
darker.  The  males  are  generally  much  darker  than  the  females.  The  material 
leaves  no  question  that  oblUeralelhis  Zeller  and  crambidoidcs  Grote,  are,  as  they  have 
been  made  by  Prof.  Fernald,  merely  sjmouyms. 
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Bahamas  show  the  identity  of  the  West  Indian  borer,  which  we  can  not 
but  suppose  is  Guilding's  Diatrwa  sacchari,  with  the  Louisiana  cane 
borer. 

Concerning-  the  South  American  species  and  those  of  Mauritius, 
Java,  and  Queensland  there  is  doubt,  and  it  seems  altogether  likely 
that  in  different  parts  of  the  world  we  have  several  distinct  species  of 
Orambidse  uniting  in  the  sugar-cane-boring  habit,  although  those  of 
South  America  and  Java  may  be  identical  with  our  own. 

ANOTHER  FOOD  PLANT. 

Mr.  Pergande,  of  the  Division  of  Entomology,  discovered,  June  25, 
a  small  larva  boring  in  the  stalks  of  Gama  grass  or  Sesame  grass 
[Tripsacum  dactyloides)  at  the  southern  end  of  the  Long  Bridge  cross- 
ing the  Potomac  River  at  Washington.  Other  larvse  were  found  from 
time  to  time,  and  full-grown  specimens  were  found  July  14.  These 
precisely  resembled  the  larvse  found  in  corn  farther  south  in  Virginia, 
and  August  13  the  first  moth  isvsued,  setting  at  rest  any  doubt  as  to 
the  identity  of  this  species  with  the  corn  stalk-borer.  The  Gama  grass 
has  a  large  stem  and  grows  to  a  height  of  6  or  more  feet,  and  its  leaves 
are  almost  as  large  as  those  of  Indian  corn,  to  which  it  is  closely  allied. 
It  grows  wild  in  moist  soils  from  Connecticut  southwards,  and  has  been 
used  for  fodder.  The  borer  in  this  food  plant  introduces  a  variation  in 
habit,  and  it  feeds  mainly  in  the  upper  joints,  some  larvte  even  having 
been  found  by  Mr.  Pergande  feeding  upon  the  seed  head.  At  my  sug- 
gestion he  examined,  on  August  12,  the  corn  fields  adjoining  this  patch 
of  Gama  grass,  and  found  that,  while  the  grass  was  quite  extensively  in- 
fested, but  one  stalk  of  corn  had  been  bored  by  this  larva. 

We  have  then  as  the  food  plants  of  this  insect  the  four  closely  related 
species.  Sorghum  vulgare,  Sacchanim  officinarum,  Tripsacuni  dactyloides, 
and  Zea  mays. 

Where  the  Gama  grass  grows  in  any  quantity  in  the  vicinity  of  corn- 
fields it  will,  therefore,  be  very  necessary  to  burn  it  over  every  winter, 
an  act  of  easy  accomplishment  and  one  which  will  probably  materially 
reduce  the  numbers  of  the  hibernated  individuals  which  would  other- 
wise fly  out  over  the  cornfields  in  spring. 

ADDITIONAL   NOTE. 

Since  this  article  was  written  a  note  by  Mr.  C.  H.  Tyler  Townsend 
was  read  before  the  Association  of  Economic  Entomologists  at  Wash- 
ington, August  17,  iu  which  he  stated  that  he'  had  found  the  larva  of 
the  sugar-cane  borer  infesting  corn  in  two  localities  in  Kew  Mexico, 
and,  in  discussion,  Mr.  H.  E.  Weed  stated  that  the  same  insect  was 
occasionally  found  in  corn  in  Mississippi.  It  may  also  be  mentioned 
that  Prof.  H.  A.  Morgan  has  treated  of  the  damage  to  sugar-cane  in 
Louisiana  in  Bulletin  ]^o.  9,  Second  Series  of  the  Louisiana  Experiment 
Station. 
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ON  THE  HABITS  AND  LIFE  HISTORY  OF  DIABROTICA  12-PUNCTATA 

OLIV. 

By  C.   V.  KiLKY. 

In  Psyche  for  February  aud  March,  1891,  Prof.  H.  Garinan,  of  the 
Kentucky  Agricultural  Experiment  Station,  gives  a  detailed  aud  lengthy 
summary  of  the  literature  on  the  subject  of  the  habits  of  this  well-known 
enemy  of  cucurbitaceous  plants,  and  follows  vnt\\  a  careful  account  of 
his  observations  upon  its  early  states,  showing  that  during  1889-'90  the 
damage  of  the  larvae  to  corn  attracted  attention  over  a  wide  area  of 
country,  including  the  States  of  Virginia,  Alabama,  Mississippi,  Louisi- 
ana, Arkansas,  Kentucky,  Illinois,  and  Ohio.  His  own  observations 
began  July  15,  1889,  and  in  brief  may  be  summarized  as  follows : 


Yia.  5.— Diahrotica  12-pnnctata:  a,  egg— greatly  enlarged:  b,  larva;  c.  corn-stalk  showing  jmnctiires; 
rf,  i>upa;  (',  adult — b,  rf,  and  ^  enlarged  (original). 

The  young  larvjie  were  noted  upon  July  15,  1889,  and  became  full 
grown  by  the  29th  of  the  same  month,  they  having  pupated  in  small 
cells  in  the  earth  at  the  latter  date.  Adult  beetles  dissected  at  this 
time  contained  eggs  of  a  relatively  large  size.  August  3  most  of  the 
larvae  had  pupated.  No  very  young  worms  were  seen,  and  one  adult 
was  found.  A  second  brood  was  expected,  but  towards  the  end  of 
August  the  females  had  disappeared  and  none  were  observed  with 
developed  eggs  during  the  remainder  of  the  season.  LarvsB  and  pupse 
were  rare  from  this  time  on  until  the  first  of  November,  wheu,  in  a  field 
of  late-planted  corn,  numerous  larvj^e,  pupjie,  and  recently  transformed 
adults  were  found.  Observations  made  by  Mr.  Lugger  showed  that  the 
insect  breeds  upon  the  roots  of  Rudbeckia,  and  Professor  Garman  sur- 
mises that  the  majority  of  the  second  brood  will  be  found  to  breed  upon 
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this  food-plant,  as  corn  planted  sufficiently  late  to  enable  root-breeding- 
is  rare.  The  adult  beetle  was  found  at  all  times  from  July  10,  1889,  to 
December,  1890,  while  during-  the  winter  it  was  found  among  rubbish  in 
strawberry  beds,  and  in  gardens  and  meadows.  During  the  fall  and 
winter  those  taken  and  dissected  contained  no  developed  eggs,  but  in 
the  latter  part  of  May,  1890,  when  the  corn  was  a  few  inches  high,  the 
females  collected  contained  eggs  in  an  advanced  stage  of  development. 
No  eggs  were  found  after  oviposition,  but  the  author  concludes  that  they 
are  placed  like  those  of  D.  longicornis  in  the  ground  <it  the  roots  of  the 
corn. 

In  the  course  of  his  treatment  of  jjrevious  writings.  Professor  Garman 
justly  calls  in  question  a  statement  made  in  Insect  Life,  vol.  i,  p.  59, 
where,  by  a  typographical  oversight,  this  insect  is  said  to  have  "bred" 
ui)ou  instead  of  "  fed  "  upon  melons.  The  error  is  self-evident  from  the 
language  and  from  the  tenor  of  the  article,  which  does  not  treat  of  larval 
habits  but  of  the  food -habits  of  the  beetle.  We  would  bring  together 
here  our  record  of  observation,  communicated  to  Mr.  Grarman,  and  an 
abstract  of  which  he  has  published  in  Psyche  for  May  last. 

Our  knowledge  of  the  corn-feeding  habit  of  the  larvje  of  this  insect 
dates  from  April  30,  1883,  when  Judge  Lawrence  Johnson  forwarded 
from  Allenton,  Wilcox  County,  Ala.,  a  number  of  larvse,  of  which  he 
wrote  as  follows  : 

I  sent  you  last  week  from  Alleutou  specdineus  of  the  same  destructive  "1)U(1  worm" 
that  I  once  mentioned  as  heard  of  but  not  seen.  This  is  about  the  right  time,  for 
they  are  now  going  into  the  pupa  stage,  and  in  the  sand  you  will  find  one  of  the 
pupjE.  The  worm  leaves  the  corn  after  doing  its  mischief,  and  the  pupa  referred  to 
■was  found  immediately  under  the  stalk  among  the  roots.  I  have  never  met  with 
this  worm  except  on  the  prairie  regions  of  southern  Alabama,  but  have  heard  of  it 
in  Mississippi. 

The  larv?e  sent  by  Judge  Johnson  transformed  to  pupee  May  8,  and 
the  beetles  were  obtained  May  21,  1883.  The  injury  done  is  to  young 
corn  immediately  or  soon  after  germination,  the  larvae  burrowing  into 
and  eating  the  stalk  just  above  the  root.  The  common  name  of  "bud 
worm,"  by  which  the  larva  is  known  in  the  South,  is  derived  from 
this  habit. 

October  3, 1884,  Judge  Johnson  again  forwarded  alcoholic  specimens 
of  the  larvaj  and  beetles,  obtained  from  Maj.  M.  F.  Berry,  of  Pachuta, 
Miss.    Judge  Johnson  wrote  that — 

From  March  to  the  middle  of  May  they  so  abounded  iur  the  southern  belt  of  the 
Mississippi  prairie  as  to  destroj'  the  corn  crop.  We  have  no  corn  except  a  little  of 
the  early  planting  (before  the  middle  of  March),  and  the  late  corn  planted  after  the 
15th  of  May.  This  last  was  a  second  or  third  planting  of  the  same  fields  and  might 
have  done  well  but  for  the  unusual  drouth  of  the  period,  this  year  unusually  per- 
sistent. If  you  can  suggest  a  certain  remedy  you  will  immortalize  yourself  in 
southern  Mississii^pi. 

On  June  18,  1886,  Mr.  Lukens,  of  Mount  Vernon,  Ya.,  complained 
that  his  young  corn  was  being  ruined  by  some  small  worms,  a  field  of 
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sweet  corn  being  chiefly  affected.  Examination  showed  the  damage  to 
be  caused  by  this  insect,  and  we  had  some  extended  observations  made 
on  its  habits  by  Mr.  Pergande,  from  whose  notes  the  following  facts  are 
summarized : 

The  general  aspect  of  the  field  was  as  though  it  had  been  attacked  by 
Cramhus,  the  central  leaf  Aviltiug  and  drooping  and  the  whole  plant 
exhibiting  a  withered  appearance.  In  a  great  many  of  the  rows  not  a 
single  i^lant  was  left,  every  one  having  been  attacked  and  destroyed  as 
soon  as  it  made  its  aijpearance  above  the  ground,  and  in  many  cases 
the  plant  was  killed  almost  as  soon  as  sprouted.  The  corn  still  stand- 
ing was  about  six  inches  high  and  the  greater  portion  of  it  had  been 
recently  infested,  as  was  plainly  indicated  by  the  withering  of  the  cen- 
tral blades.  Examination  of  these  plants  almost  invariably  disclosed  the 
larva,  sometimes  buried  for  two-thirds  of  its  length,  actively  at  work 
in  the  heart  of  the  plant  immediately  above  the  roots,  working  in  pre- 
cisely the  manner  of  Crambus,  of  which,  however,  no  specimens  could 
be  found. 

Two  or  three  of  the  Diabrotica  larvte,  which  are  here  also  known  as 
the  "  bud  worm,"  were  occasionally  found  in  a  single  hill  of  corn. 

Larvfe  collected  June  18  changed  to  pupte  June  22,  and  the  beetles 
appeared  July  0.  A  number  of  the  beetles  Avere  at  once  placed  in  ajar 
with  earth  and  corn  plants  to  ascertain  the  facts  regarding  their  ovi- 
position.  On  the  day  following,  July  7,  large  numbers  of  eggs  had  been 
placed  beloAv  the  surface  of  the  soil  near  the  plants,  in  cracks,  or  im- 
mediately about  the  base  of  the  plants.  They  were  placed  either  singly 
or  in  groups  of  two  or  twelve,  or  even  more. 

From  these  eggs  larvie  were  subsequently  obtained.  These,  when 
first  noted  on  July  15,  were  already  of  considerable  size,  but  were  not 
carried  to  full  growth  on  account  of  the  difficulty  of  obtaining  the  plants 
of  corn. 

The  above  indicates  that  this  insect  is  at  least  double-brooded,  in 
which  resi)ect  it  differs  from  the  closely  allied  D.  longicornis,  which  is 
single-brooded  and  winters  usually  in  the  egg,  though  occasionally  in 
the  adult  state. 

The  second  brood  of  Biahrotica  12-punctata  doubtless  winters  over, 
and  deposits  eggs  about  the  young  corn  or  other  plants  in  the  spring. 
Eggs  of  the  last  brood  are  also  perhaps  deposited  in  the  fall,  and 
winter  over,  as  is  usually  the  case  with  longicornis. 

Mr.  Webster's  experience  with  this  insect  in  Tensas  Parish,  La.,  dur- 
ing April,  1887,  published  in  our  Annual  Report  for  1887,  is,  we  believe, 
the  first  published  record  of  the  corn-feeding  habit  of  this  insect. 

No  pupfe,  as  stated,  were  found,  but  the  larvje  and  beetles  were  col- 
lected and  forwarded  to  the  I)ei)artment  in  (piantity,  and  the  connection 
between  the  two  was  unequivocally  shown  by  comparison  with  the  com- 
plete material  already  in  our  possession.  In  addition  to  these  records, 
we  have  received  the  larva?  from  Mr.  J.  M.  Thomas  of  Abbeville,  S.  0., 
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with  tlie  report  of  tlieir  boring-  into  young  corn ;  and  on  May  31  Mr. 
William  H.  Ashinead  found  the  larvje  in  numbers  in  young  corn  in 
Somerset  County,  Md.,  where  they  occurred  in  company  with  one 
of  the  wire-worms  {Drasterlus  elegans  Fabr.).  Mr.  Ashmead  in  his  re- 
port (Insect  Life,  hi,  p.  54)  erroneously  referred  the  larva  to  Diabro- 
tica  vittata,  and  the  mistake  was  not  discovered  until  the  article  was  in 
print.  Early  in  October,  1890,  Mr.  Webster  forwarded  a  larva,  without 
much  doubt  of  this  insect,  which  he  had  jnst  taken  in  the  act  of  eating 
into  the  stem  of  Wheat  in  early  sown  fields.  The  larva  sent  was  identi- 
fied by  comparison  with  specimens  in  our  possession.  This  discovery 
adds  a  very  interesting  fact  to  our  knowledge  of  the  food-plants  of  the 
larva  of  this  insect. 

The  adult  is  known  to  be  a  very  general  feeder,  and  our  unpublished 
notes  show  that  it  has  been  found  feeding  on  the  blades  of  Corn,  eating 
long  slender  holes,  as  observed,  and  Mr.  Pergande  has  observed  them 
feeding  on  mold  and  on  the  leaves  of  Solanum  caroUnense.  They  have 
also  been  found  in  the  vicinity  of  Washington,  feeding  on  the  ears  of 
green  Corn,  and  Mr.  Webster  reports  that  he  has  found  them  eating  the 
partly  matured  kernels  of  wheat.  In  Bulletin  22  of  this  Division,  p.  52, 
Mr.  Webster  also  reports  their  feeding  on  Wheat,  Cabbage,  Cauliflower, 
and  Beans  in  April,  and  on  volunteer  Oats  in  December.  This  autumn 
we  have  found  it  for  the  first  time  a  grievous  luiisance  in  ouV  garden, 
aS  it  has  destroyed  the  choicest  roses  just  as  they  were  about  to  open. 

Its  seriously  defoliating  young  apple  trees,  reported  in  Insect 
Life,  i,  p.  58,  is  recorded  on  the  authority  of  Mr.  William  B,  Alwood, 
but  from  the  investigation  of  similar  injury  the  year  following  by  Mr. 
Marlatt  (Insect  Life,  i,  p.  365)  it  appears  that  Mr.  Alwood  had  over- 
estimated the  damage  occasioned  by  this  insect — the  injury  in  great 
part  being  chargeable  to  Lacltnosterna. 

The  early  stages  of  Diahrotica  13-punctata  are  scarcely  diflerent  Irom 
those  of  D.  longicornis,  which  have  been  so  admirably  described  by 
Professor  Forbes  in  his  first  report  as  State  entomologist  of  Illinois. 
The  egff  (Fig.  a)  is  larger,  being  0.03  by  0.02  of  an  inch  as  against  0.025 
by  0.015  in  the  case  of  longicornis.  In  color,  instead  of  being  dirty 
white,  it  is  dull  yellowish.  The  hexagonal  pits  are  exactly  like  those 
on  the  eggs  of  longicornis  but  are  perhaps  smaller,  as  there  are  30  to  35 
-in  its  entire  length  as  against  20  only  in  the  smaller  egg  of  longicornis. 
The  minute  depressions  which  occur  in  the  bottom  of  the  x)its  of  the 
latter  species  are  also  found  in  the  eggs  of  12-pnnctata  .  (See  fig  5  a.) 

The  larva  differs  from  that  of  longicornis  only  in  being  somewhat 
larger.  Before  changing  to  the  pupa  it  attains  a  length  of  0.5  inch  as 
against  0.4  in  the  case  of  longicornis.  In  some  specimens  there  are  two 
minute  tubercles  near  the  apex  of  the  anal  plate  above,  but  these  are 
not  constant  and  are  sometimes  entirely  wanting,  as  is  always  the  case 
in  longicornis. 

Briefly,  the  larva  is  linear  in  shape,  the  first  two  segments  taperin-g 
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to  the  head,  and  is  yellowish-white  in  color,  with  the  head,  thoracic 
legs,  and  anal  plate  brownish.  Beneath  the  last  segment  is  a  promi- 
nent false  leg  or  pro- leg,  which  is  not  shown  in  tlie  drawing.  A  few 
scattering  hairs  occnr  on  the  body  and  a  nnniber  of  longer  ones  on  the 
border  of  the  anal  plate.     (See  Fig.  5  h.) 

Before  transforming  the  larva  contracts  very  considerably  and  the 
posterior  i^^rtion  becomes  greatly  enlarged.  This  contraction  was 
already  begun  in  the  specimen  tigured. 

The  2^^'P<^  affords  fe^Y,  if  any,  characters  except  that  of  size  to  sepa- 
rate it  from  the  i)npa  of  longicornis.  The  illustration  (Fig.  5  d)  indicates 
the  characters  suflQciently  well.  The  wing-pads  are,  however,  too  much 
abbreviated. 

The  heetle  is  too  well  known  to  need  further  description.  It  is  well 
represented  in  the  accompanying  illustration  (Fig.  5  e).  The  colors  are 
black  and  yellow,  or  yellowish-green — the  latter  being  the  prevailing 
shade  of  the  wings. 

We  have  reared  two  Dipterous  parasites  from  this  insect — one  from 
the  larva  and  pupa,  and  a  Tachinid  from  the  beetle.  The  larva  of  the 
latter  escapes  from  the  beetle  through  the  suture  between  the  pro-and 
meso-sternum.    The  puparium  is  covered  with  spines. 


A  NEW  HERBARIUM  PEST. 

By  C.  V.  Riley. 
(Carphoxeru  uov.  geu.,  jitclearia  u.  sp.) 

In  September,  1890,  a  number  of  small  Geometrid  larvfE,  recalling 
somewhat  in  appearance  those  of  the  genus  Aplodes,  were  found  by  the 
botanists  of  the  Department  of  Agriculture  infesting  certain  dried 
plants  in  the  Department  herbarium,  and  especially  those  which  had 
been  received  from  Mexico  and  Lower  California  from  Dr.  Edward 
Palmer.  Dr.  J.  N.  Rose  first  observed  it  in  January,  1890,  on  plants 
from  La  Paz,  but  it  Avas  still  more  abundant  in  a  collection  from  the 
State  of  Columa,  Mexico,  nmde  in  the  beginning  of  the  present  year. 
The  first  moth  emerged  October  22, 1890,  and  others  were  subsequently 
reared  from  material  received  from  time  to  time  from  the  Department 
herbarium.  While  the  larva  was  first  discovered,  as  stated,  on  Mexi- 
can plants,  it  has  not  confined  its  work  to  such  plants,  but  has  spread 
to  others,  and  is  by  far  the  most  destructive  herbarium  pest  which  the 
botanists  in  charge  have  to  deal  with.  Plants  of  the  genus  Coulterella, 
for  example,  which  were  sent  by  Dr.  Rose  to  Dr.  O.  Hoffman  in  Berlin, 
have  been  rei^orted  as  so  injured  that  but  one  perfect  tiower  remained; 
yet,  according  to  the  observations  of  Mr.  L.  H.  Dewey,  in  overhauling 
the  herbarium,  the  insect's  work  is  still  mostly  confined  to  southwestern 
plants;  after  those  from  Mexico,  chiefly  those  from  California.     In  some 
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cases  eastern  plants  have  not  been  attacked,  even  when  associated 
with  western,  but  in  one  case  at  least,  viz,  Rhun  toxicodendron,  eastern 
plants  have  been  extensively  infested. 

The  larvfe  feed  on  the  flowers  and  also  to  some  extent  on  the  leaves. 
More  rarely  they  feed  on  the  hard  fruits  and  seeds.  The  following  list 
of  the  plants  upon  which  the  larva  had  been  found  prior  to  its  work 
on  Rhus  will  be  of  interest  in  this  connection.  It  has  been  kindly 
prepared  for  me  by  Mr.  Dewey,  who  read  a  short  note  on  the  subject 
at  the  late  meeting  of  the  Botanical  Club  A.  A.  A.  S. : 


Species. 


Ptelea  aptera 

Ceanothiia  sorediatus 

Dalea  seemannii 

Lupinus  coccineus 

Purshia  trirtentata 

Prunua  demissa 

Ribes  viburnifolia 

Epilobium  angustitblium* 

Arctostaphylloa  oppositifolius . 

Eriodictyon  glutinosum 

Gilia  riisbyi 

Pentstemoiu  secundiflorus 

Audibertia  clevelandii 

Dracocephalum  parviflorum  . . . 
Salvia  ballotaeflora 


Rutace£E 

Rhamnaceaj  . 
Leguminosfe . 
Leguminosae . 

Rosacea} 

Rosacea! 

SaxifragacefB 


Ericaceaj 
Hydrophyllacea^ . 
Polemoniaceae  - . . 
Scrophulariaceie . 

Labiatso 

Labiataj . . . 

Labiatse 


Locality. 


Southern  California. 

Southern  California. 

Southern  California. 

Arizona. 

Arizona. 

Southern  California. 

Southern  California. 

Eastern  Massachusetts. 

Southern  California. 

Southern  California. 

Arizona. 

Arizona. 

Southern  California 

Arizona. 

Arizona. 


*  E.  angustifoliura  grows  in  the  west  but  mostly  in  northern  California  and  Oregon. 

The  eggs  are  laid  npon  the  plants  or  on  any  surrounding  object. 
They  are  but  slightly  attached,  bluntly  ovoid,  0,3  millimetres  wide  and 
0.4  millimetres  long.     They  are  steel-gray  in  color,  the  shell  white,  with 


Fig.  6.  Carphoxera  ptelearia:  a,  larva  from  side;  h,  do,  from  above;  c,  .side  view  of  abdominal  joint  of 
same;  rf,  tubercle  of  same;  e,  pupa;  /,  do,  cremaster;  g.  do,  abdominal  projection— a,  6,  rf,  enlarged 
about  6  times;  c,  d,/,  still  more  enlarged  (original). 

faint  iridescence  when  empty,  and  faintly  and  irregularly  reticulate. 
The  duration  of  the  larval  period  has  not  been  determined.  Growth, 
however,  is  very  slow  and  the  period  from  the  egg  to  the  full  larval 
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Fig.  7.  Carphoxera  ptelearia:  a,  larva;  6,  co 
coou ;  c,  moth ;  d,  egg— all  enlarged  (origi 


iial). 


growth  is  variable.  The  larval  life  extends  in  some  cases  certainly  over 
a  period  of  three  months.  When  full  grown  the  larv^se  attain  a  length, 
extended,  of  8  millimetres;  contracted,  when  disturbed  or  at  rest,  of  5 

to  ()  millimetres.  Whenever  disturbed 
they  contract  considerably,  and  become 
rigid  and  motionless.  The  larva  is 
shown  in  characteristic  positions  in  the 
accompanying  illustration  (Fig.  6,  a,  h). 
It  is  dull  grayish  in  color,  varying  con- 
siderably in  different  specimens.  On 
reaching  full  growth,  the  larva  con- 
structs a  cocoon  of  loose  white  silk» 
forming  an  irregular  open  network,  as 
shown  in  Fig.  7,  h.  The  cocoon  is  usu- 
ally placed  in  a  fold  of  the  leaf  or  is 
otherwise  protected  by  the  plant,  and  is 
occasionally  partly  covered  with  bits  of 
anthers  or  fragments  of  leaves.  In 
shape  it  is  irregularly  ovoid  and  is  about 
6  by  3.5  millimetres.  The  change  to 
l)upa  takes  place  about  three  days  after 
the  cocoon  is  completed,  and  the  moth 
usually  appears  18  to  20  days  after  pu- 
pation. The  pupa  is  5  millimetres  in  length,  somewhat  robust,  and  is 
slightly  yellowish  in  color,  with  sutures  and  tip  biownish,  the  latter  be- 
ing quite  dark.  A  peculiar  pad  or  tiap-like  pro- 
jection occurs  on  the  side  of  the  fifth  abdominal 
joint  (Fig.  6,  e,  g).  The  cremaster  is  produced, 
notched  at  the  tip,  and  armed  with  six  long 
hooked  hairs  or  spines  (Fig.  6,/).  The  adult 
insect  is  about  5  millimetres  long,  and  expands 
from  12  to  14  millimetres.  The  general  color 
is  grayish  yellow,  inclining  to  saffron,  the  pri- 
maries being  somewhat  darker.  The  wings  are 
marked  (Fig.  7)  with  transverse  bands  of  dusky 
shade  and  each  Aving  has  a  discal  spot.     The 

head  is  dark  brown,  with  the  atennte,  including  p,c  «  ueha  ce>m,ia  a  lana  <n 
a  large   spot  on   the  vertex,   yellowish.    The    i'"gf<i  t  joints  of  same  lateral 

T  „  .  ,  ,  ii         T       1        view:  c,  do,  dorsal  view;  d,  tip 

under  surface  is  nearly  concolorous,  the  dark     of  body-stiii  more  enlarged;  e, 
bands  being  less  distinct  and  the  discal  spots    adult  (original). 
more  intensified.     The  fringes  are    concolorous  with  the  ground-color 
and  with  black  dots  beyond  the  veins. 

This  insect  has  become  a  source  of  positive  alarm  in  the  Department 
herbarium,  on  account  of  its  rapid  increase  and  the  harm  it  occasions. 
It  behooves  botanists  to  be  on  the  lookout  for  it  and  to  adopt  such 
measures  as  will  insure  immunity  from  it  if  dry  specimens  are  being 
received  from  Mexico  and  the  Southwest,  or  fi'om  herbaria  in  which  it 
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is  known  to  occur.  The  custom  of  botanists  of  poisoning  their  plants 
with  corrosive  sublimate  to  protect  them  from  various  enemies,  such  as 
book  mites,  Psoci,  etc.,  should  give  immunity  from  the  attacks  of  this 
insect  if  the  poison  has  been  thoroughly  applied.  If  to  the  corrosive 
sublimate  a  quantity  of  arsenic  is  added  the  protection  will  be  more 
effectual.  I  would  also  recommend  as  very  useful  in  disinfecting  her- 
baria of  this  and  other  pests  an  air-tight  quarantine  box  of  zinc  or 
galvanized  iron,  in  which  plants  may  be  temporarily  placed  and  sub- 
mitted to  the  fumes  of  bisulphide  of  carbon,  which  are  very  sure  to 
destroy  all  insect  life. 

The  fact  that  this  insect  has  appeared  on  dry  plants  from  the  com- 
paratively arid  western  regions  may  furnish  a  clue  to  its  original  habit. 
It  would  seem  possible,  if  not  probable,  that  it  normally  feeds  on  the 
dead  or  dry  plants  of  Mexico  and  adjacent  arid  regions,  and  that  it  has 
simply  adapted  itself  to  the  somewhat'  similar  conditions  prevailing  in 
herbaria. 

This  is  the  first  true  Geometrid,  so  far  as  I  know,  recorded  as  feeding 
on  dry  and  dead  vegetation.  In  the  PjTalidina  a  number  of  species  are 
known  to  be  not  only  truly  carnivorous, 
feeding  on  other  insects,  but  also  to  feed 
upon  grass  and  rejectimenta  as  well  as  dead 
leaves.  Some  Tineina  are  also  known  to 
have  similar  habits,  while  in  the  Deltoid 
group  of  the  Noctuids  several  genera  are 
known  to  me  as  feeding  on  dead  leaves. 
Thus  Helia  {Epizeujcis)  cemula  Hiibn.  (Fig.  8) 
has  been  found  in  the  autumn  feeding  on 
dead  leaves  of  Hickory  in  Virginia,  the  larva 
hibernating  and  the  imago  issuing  the  fol- 
lowing spring.  Palthis  asopialis  Guen.  and 
Zanclognatha  miriivaUs  Grote  (Fig.  9)  have  also  been  found  feeding  on 
^j^^M-^m^^  tli6  dead  leaves  of  Oak.    These  facts  are  recorded 

^■^^^^^^^~-^f%  in  Packard's  Report  on  Forest  Insects  (Fifth 
p'^^j^O  ^  ^  *^^^  Report  U.  S.  Entomological  Commission)  from 
%  1  ,        '1  'V    my  notes,  but  it   is   worthy  of   remark    that 

Packard  also  bred  H.  cemula  from  larvoe  beaten 
from  spruce  trees,  though  whether  they  were 
feeding  on  the  dead  leaves  or  on  the  living  was 
not  ascertained.  So  Helia  amer kalis  Guen.  (Fig. 
10),  as  recorded  by  me  in  the  American  NaUi- 
ralist,  October,  1883,  has  been  found  in  the  nests 
of  Formica  integra  JS^ylander  (wliich,  according 
to  Mr.  Pergande,  is  a  race  of  ri(fa).  It  was  origi- 
nally found  in  such  nests  by  Messrs.  Pergande 
and  Schwarz  and  has  since  been  ascertained  to 
be  very  conunon  in  such  situations.  Yet  Guenee 
records  this  species,  but  without  authority,  as  living  on  leguuiiuous 


¥ia.  9.— Zanclognatha  minivalis:  a 
adult;  b,  d  antenna;  c,  larva;  d,  e, 
joints  of  same;  a,  and  c,  natural  size; 
6,  d,  and  e,  enlarged  (original). 


Tig.  \0.-  Helia  americalis :  a, 
larva  and  moth;  6,  joint  of 
larva,  dorsal  view ;  c,  do,  lat- 
eral view ;  d,  tip  of  pupa— en- 
larged (original). 
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plants.  Myrmicocela  ochracella,  a  European  lepidopteron  allied  to  the 
Tineina,  is  also  known  to  occur  in  ants'  nests.  In  most  of  these  cases 
it  is  probable  that  the  species  preferred  the  dead  vegetation  to  the  liv- 
ing, and  such  we  know  to  be  the  case  with  the  Pyralid,  Asopia  costaliSy 
the  Clover  Hay- worm. 

As  might  have  been  supposed,  from  the  region  of  country  whence 
it  comes,  the  insect  under  consideration  has  been  somewhat  difficult 
to  place.  It  is  without  question  a  new  species,  and  though  having  the 
general  aspect  of  Eupithecia,  nevertheless,  upon  close  study  of  its 
structure,  has  affinities  nearer  to  Acidalia;  but  it  can  not  be  placed  in 
either  of  these  genera  nor  in  any  other  of  the  Phalienid  genera  charac- 
terized in  Packard's  Monograph  or  known  to  occur  in  America.  In  fact 
it  hardly  fits  into  any  of  the  subfamily  definitions,  and  will,  perhaps, 
some  day  be  included  in  a  separate  subfamily,  but  for  the  i)resent  it  may 
be  placed  in  the  Acidalinae.     It  is  characterized  below : 

CARPHOXERA  geu.  UOV. 


Having  most  of  the  characters  of  the  subfamily  Aciflalin.T,  as  defined  by  Packard, 
except  in  the  primaries  being  siibfalcate,  and  the  first  subcostal  venule  (vein  11)  short 
and  not  originating  at  the  subcostal  cell,  but  some  distance  beyond  it.     Agrees  with 

Acidalia  in  having  the  head 
short,  the  front  being  some- 
what sunken  between  the  large 
gloljose  eyes,  the  antennie  be- 
ing simple  or  nearly  so  in  both 
fsexes,  the  pectinations  being 
but  slight,  and  in  the  short, 
slender  palpi  l)arely  projecting 
beyond  the  front.  Differs  from 
Aiidalia  in  the  longer,  nar- 
rower primaries ;  in  the  sub- 
costal cell  being  elongate  or 
rhoraboidal;  in  the  first  sub- 
costal venule  (vein  11)  being 
short,  not  much  longer  than 
the  second  and  originating  be- 
yond the  apex  of  the  sub- 
costal cell.  The  fifth  subcostal  venule  (vein  7)  branches  from  vein  8  at  a  point  be- 
tween the  first  and  second  subcostal  venules.  Legs  slender  and  elongate,  the  hind 
tibia3  not  thickened,  spurred;  tarsi  as  long  as  or  longer  than  the  tibiie. 

Carphoxera  ptelearia  u.  sp.  Imago.—  9  ;  average  length,  4  to  5  millimetres;  alar 
expanse,  12  to  14  millimetres.  Head,  including  eyes,  dark  brown  except  a  large  trans- 
verse oval  spot  on  the  vertex,  including  the  base  of  the  antennae,  which  is  pale 
Inteous;  palpi,  dark  brown;  autenniB,  Inteous  above  and  behind,  darker  beneath ; 
where  they  are  faintly  serrate.  Thorax  and  abdomen  pale  luteous,  flecked  with 
brown;  legs  slightly  more  dusky ;  wings  sparsely  scaled. 

Primaries  grayish-yellow  inclining  to  saffron,  with  the  ordinary  discal  patch  and 
five  more  or  less  distinct  obliquely-transverse  bands,  as  follows :  one  rather  broad, 
and  across  basal  one-fourth  of  the  wings,  arched  posteriorly  near  costa,  and  thence 
obliquing  basally  to  inner  border,  along  which  it  extends  to  inner  angle;  a  second 
of  same  width,  obliquing  more  directly  from  middle  of  costa  to  middle  of  inner 


Fig.  n.— Carphoxera  ptelearia,-  outline  of  wings,  showing 
venation.    Enlarged.    (Original.) 
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border,  and  often  coalescing  with  the  discal  spot;  a  third,  narrower,  but  more  coin- 
cident with  the  hasal,  starting  from  outer  third  of  costa  and  reaching  outer  fourth 
of  inner  border;  a  fourth,  subterminal,  more  pale  and  diffused,  anteriorly  parallel 
with  and  close  to  third,  more  irregular  and  jagged  posteriorly,  and  the  fifth,  termi- 
nal and  also  faint,  narrowing  toward  anal  angle  and  broadening  toward  costa;  all, 
especially  1,  2,  and  3,  arc  broadened  and  intensified  on  costal  and  inner  borders; 
fringe  broad,  concolorous,  with  nine  more  or  less  distinct  dark  spots  along  base  in  a 
line  with  the  veins. 

Secondaries. — Slightly  paler  in  color,  with  four  less  distinct  transverse  dark  bands; 
the  first  across  basal  fourth,  the  second  across  middle  and  involving  discal  spot,  the 
third  more  diffuse  and  between  it  and  the  terminal  and  the  fourth  terminal ;  the 
basal  two  darker  and  narrower  than  the  others ;  all  somewhat  intensified  and  broad- 
ened on  the  inner  border.  Fringe  marked  with  dark  spots  near  base  and  in  line 
w'ith  the  veins. 

Under  surface  of  the  wings  somewhat'  darker  than  upper  surface,  more  uniform 
in  shade,  with  the  pattern  of  the  upper  surface  more  faintly  discernible  except  the 
discal  spot,  which  is  more  intense. 

No  especial  sexual  colorational  difl'erences,  the  males  being  somewhat  smaller  and 
having  rather  darker  front  legs. 

There  is  some  variation,  not  only  in  the  general  color  but  also  in  the  distinctness 
of  the  transverse  lines.  In  some  of  the  specimens  there  are  a  number  of  dusky 
scales  on  the  light  background  between  the  bands,  making  these  more  diffuse;  in 
others  the  bands  are  very  abruptly  and  distinctly  separated  from  the  ground  color. 

Egg. — Bluntly  ovoid,  0.04  millimetres  in  length,  pale  grayish  and  usually  quite 
delicate,  but  firm  enough  to  retain  its  shape  after  hatching,  and  irregularly  reticu- 
late. 

Full-grown  larva. — Seven  millimetres  in  length,  normal,  and  possessing  but  one 
pair  of  abdominal  prolegs,  pale  olive  gray,  with  medial  dorsal  and  subdorsal  darker 
lines;  head  honey-yellow  inclining  to  brownish;  antenna^  paler  and  with  a  few 
pale  short  fleshy  bristles;  the  whole  body  is  transversely  wrinkled  on  the  longer 
and  middle  segments,  showing  from  six  to  seven  or  more  of  these  transverse  folds. 
In  the  dorsal  region  on  each  of  the  anterior  and  posterior  folds  are  two  spatulate 
processes  arising  from  rounded  tubercles,  while  subdorsally  and  laterally  there  are 
a  series  of  about  four  to  each  segment  and  subventrally  two  of  these  same  spatu- 
late processes.  On  the  anal  segment  these  spatulate  processes  are  more  numerous 
and  close  together. 

Pupa. — The  pupa  is  characterized  chiefly  by  a  lateral  projection  on  the  fifth 
abdominal  joint  and  by  a  somewhat  brief  cremaster  with  six  rather  long  hooked 
bristles. 

Described  from  numerous  specimens. 


UGIMYIA  SERICARI^  ROND.,  THE  PARASITE  OF  THE  JAPANESE 
SILKWORM. 

By  Frof.  J OSY.PU  MiK,  Vienna,  Austria.* 

Through  the  kind  intercession  of  Prof.  C.  V.  Riley,  of  Washington,  I 
received  the  hirva,  pupiirinm  and  one  pair  of  the  imago  of  the  Tachinid 
fly  which  Rondani,  without  having  any  knowledge  of  the  imago,  had 
named  (Boll.  Soc.  Entom.  Ital.,  T.  ii,  1870,  p.  137)   Ugimyia  sericarice. 

*  Translated  from  the  German  in  the  Weiner  entomologische  Zeitung,  vol.  ix.  No. 
10,  December,  1890,  pp.  309-316,  and  published  in  Insect  Life  at  the  suggestion  of 
the  author. 
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From  the  notes  received  reg^arding  the  parasitic  mode  of  life  of  the 
larva  as  well  as  from  a  study  of  the  larva  and  the  puparium  which  had 
been  commimicated  to  him,  Eondani  recognized  the  parasite  as  a  Tach- 
inid  and  undertook  to  erect  for  the  same  a  new  genus,  Ugimyia  (from 
the  i)opular  name  of  the  parasite  "  TJji'''').* 

Soon  afterward.  Professor  Cornalia  received  the  fly  of  which  he  fur- 
nished a  description — but  an  unsatisfactory  one — intrc  ducing  the  species 
under  the  name  of  Uf/imyia  sericaricv  Rond.  (1.  c,  p.  223).t 

In  spite  of  the  insufficient  character  of  his  description  of  the  fly^ 
Cornalia  will  have  to  be  cited  as  the  author  of  the  species;  for  in  the 
previously  published  note  by  Guerin  Meneville  (Comptes  Rendus  de 
PAc.  d.  Scieuces,  Paris,  April  18,  1870,  p.  844)  there  is  a  new  name  for 
the  parasite,  viz,  Tachina  oudji,  but  certainly  no  description  whatever,  f 

Several  other  articles  by  different  authors  have  been  published  on 
this  parasite,  §  which  is  called  Uji  in  its  native  home,  but  a  correct  inter- 

*  The  larvBB  of  tlie  TachinidiB  are  by  no  meaus  so  fully  known  that  upon  this  stage 
alone  a  new  genus  could  be  established. 

t  To  give  an  example  of  the  character  of  this  description  I  quote  the  following : 
''Le  ali  sono  due.  II  margine  anteriore  o  costa  e  grosso,  con  delle  dentellature. 
Questo  njargine  e  lungheggiato  da  una  nervatura  sottomargiuale.  Dall'  angolo  poi 
partono  6  altre  radiate  che  vanno  assottigliandosi  al  margine  libero  posteriore. 
Questo  in  vicinanza  all'  inserzione  presenta  la  smarginatura  e  il  lobo,  notto  sotto  il 
nome  di  cucchiaio.  Al  di  dietro  di  esso  havvi  una  traccia  di  bilanciere."  The 
figures  of  the  imago  given  by  Professor  Cornalia  also  prove  the  want  of  correct  ob- 
servation (1.  c,  tav.  Ill,  Figs.  14-22) ;  they  are  all  quite  poor  and  incorrect.  In  Fig. 
14  (dorsal  view  of  the  fly)  the  general  form  is  well  represented,  but  the  legs  are  al- 
together too  thin,  th^  wings  show  a  venation  running  in  arbitrary  directions,  and, 
also,  there  is  nothing  of  a  correct  pubescence  to  be  seen  in  the  figure.  The  head 
from  above  (Fig.  15)  is  a  very  queer  figure ;  the  frontal  bristles  are  arbitrarily  drawn 
and  resemble  a  wooden  set  net.  Fig.  16  (head  from  the  side)  is  entirely  wrong — 
no  bristles  whatever.  Fig.  14  represents  the  male,  judging  from  the  long  claws,  stiU 
the  front  is  in  the  drawing  broader  than  the  eye.  Professor  Meinert,  likewise,  finds 
fault  with  the  illustrations  (cf=  Entom.  Meddelels,  Kopenhagen,  1890,  ii,  p.  162,  line 
5  from  bottom). 

t  Since  the  Comptes  Eendus  are  not  readily  accessible  I  quote  the  above  note  ver- 
batim: "M.  Gudrin  Meneville  adresse  des  observations  sur  la  nature  de  I'uji  ou 
oudji,  insecte  parasite  qui  a  fait  ^prouver  recemment  une  diminution  notable  a  la  pro- 
duction des  graines  de  vers  a  sole  au  Japon.  Les  observations  faites  recemment  par 
M.  Adams,  Secret,  d.  1.  legation  d'Angleterre  au  Japon,  qui  a  pu  voir  a  la  fois  le 
ver,  la  chrysalide  et  la  mouche  a  I'^tat  parfait,  et  qui  a  public  des  figures  de  I'iusccte 
a  ces  trois  ^tats  font  voir  que  I'oudji  est  un  diptere,  comme  la  mouche  chinoise  sig- 
nal^e  par  M.  Castellani  et  comme  la  mouche  frangaise  qui  a  si  facilement  adopts  le 
ver  a  soie  de  I'ailante.     II  propose  de  lui  donner  le  nom  de  Tachina  oudji. " 

$  The  bibliographical  references  are  found  in  the  following  articles  by  Dr.  Meinert: 
''How  does  the  Ugimyia  larva  imbed  itself  in  the  Silkworm?"  (Ann.  and  Mag.  Nat. 
Hist.,  London,  1890,  pp.  103-104),  and  "Ugimyia  Larveu  og  dens  Leie  i  Silkeormen" 
(Entom.  Meddel.,  1890,  ii  Bd.,  pp.  162-163).  For  the  sake  of  completeness  I  cite 
here  the  note  by  Guerin,  mentioned  in  Cornalia's  article  (1.  c.)  in  R«5vue  Uni- 
verselle  de  s6riculture.  No.  3,  April  1870;  also  the  notes  by  Bigot  (Bui.  Soc.  Entom. 
France,  1888,  p.  xxxix ;  by  Riley  [and  Howard]  (Insect  Life,  1888,  vol.  i,  p.  62)  and 
by  myself  (Verh.  Zool.  Bot.  Ges.,  Wien,  1889,  Sitz.  Ber.  51). 
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pretation  of  the  species  rej^ardiug-  its  systematic  position  has,  so  far  as 
known  to  me,  not  yet  been  given  by  any  one.  Those  who  have 
expressed  an  opinion  (ni  this  snbject  either  possessed  an  insnfficient 
knowledge  in  dipterology,  or  they  were  in  donbt  or  made  erroneons 
statements,  sin(;e  they  drew  their  conchisions  solely  from  the  insnffi- 
cient descriptions  and  illnstrations  of  the  imago  of  this  parasite. 

Aside  from  those  determinations,  according  to  which  the  Uji  belongs 
to  the  TachinidjB,  we  find  in  the  literatnre  three  opinions  regarding  the 
genns  to  which  this  fly  shonld  be  referred. 

The  first  statement  is  made  by  Cornalia,  who,  in  the  above-cited  arti- 
cle, Avhile  discnssing  Gu6rin's  note*  on  Tachina  oudji,  says  that  this 
fly  probably  belongs  to  the  snbgenus  Phorocera. 

During  the  years  1883-'85  Prof.  C.  Sasaki,  of  Tokyo,  Japan,  carefully 
investigated  this  parasite  and  published  the  results  in  the  Journal  of 
the  College  of  Science,  Imperial  University,  Tokyo,  1886,  vol.  i,  part  1, 
without  discussing,  however,  the  question  of  the  systematic  position  of 
the  fly. 

In  my  review  of  this  interesting  paper  in  Wien.  Ent.  Zeit.  (1888,p.  45) 
I  indicated  that  judging  from  the  figure  given  by  Sasaki  the  fly  appeared 
to  resemble  Nemoroea.  But  nothing  that  was  certain  could  be  said, 
since  neither  from  the  description  nor  from  the  figure  could  the  char- 
acters necessary  to  the  determination  of  the  genns  be  made  out.  Sasaki's 
description  of  the  fly  is,  however,  the  best  which  we  have  so  far.  He 
calls  the  i^arasite  erroneously  Uginiyia  sericaria  Rond.  instead  of  seri- 
caricc  Rond. 

Mons.  Bigot,  of  Paris,  arrived  at  a  different  result.  His  conclusion, 
drawn  from  Sasaki's  figure,  is  that  Ugimyia  sericarice  should  be  referred 
to  the  genus  LesMa  R.  Desv.  (cf.  Bull.  Soc.  Ent.  France,  1888,  p.  Ixxxix). 
However,  a  glance  at  Sasaki's  tab.  i,  Fig.  3,  where  the  wings  are  repre- 

*  As  already  stated  there  is  in  this  note  nothing  regarding  the  systematic  position 
of  the  Uji,  bnt  it  is  iiossible  that  Gueriu  expressed  an  opinion  on  this  point  in  an 
article  in  Eevtie  et  Magaz.  Zobl.,  ser.  2,  torn.  22,  pp.  178-181,  cited  after  Meiuert, 
which  is  unknown  to  me.  It  is  possible  that  Cornalia  only  thought  of  Phorocera, 
because  Gu6rin  had  bred  a  species  of  this  genus  from  the  Ailanthus  silkworm.  It 
would  seem  to  be  of  interest  to  reproduce  here  Cornalia's  words  (Boll.  Soc.  JEntom. 
Ital.,  1870,  p.  219) :  '^11  Gu6rin  infsitti  pote  osservare  nell  baco  dell'  Ailanthus,  da  lui 
introdotto  in  Europa,  una  mosca  parasitta  la  cui  larva  vive  nel  bruco  e  uella  crisa- 
lide'di  quello;  e  la  Phorocera piimicata  Meig.  La  Saturnia  cynthia  dnnque  originaria 
della  China,  ha  qui  pure  fra  noi  la  sua  malattia  del  moscone."  I  also  quote  here  what 
Cornalia  says  in  connection  with  these  remarks :  ''E  qui  opportune  il  dire  che  il  conte 
Castellaili,  il  quale  fu  in  China  in  cerca  di  buon  seme  del  bombice  del  gelso,  nel  suo 
libretto  suF  Educazione  del  baco  da  seta  in  China  {Firenze,  1860,  pp.  139-148),  accenua 
come  anche  neirimi^ero  Chinese  il  baco  del  gelso  sia  soggetto  ad  asser  vittima  di  una 
mosca,  che  ne  fa  strage,  mosca  che  il  Gu^rin  chiamo  Tachina  casfellanii.  Dalla  des- 
crizione  che  il  viaggiatore  italiano  fa  del  parasitto  non  si  potrebbe  ritenere  differente 
la  specie  giapponese  dalla  Chinese ;  ma  cio  solo  potranno  decidere  ulteriori  e  precise 
osservazioui.  Secondo  FAclams  I'Ugi  attaca  al  Giappone  anche  la  Saturnia  (della 
querela)  Tama-mai,  diffuse  pure  in  Europa  per  opera  del  Gueriu."  I  believe  that 
Tachina  castellanii  Guer.  is  only  a  manuscript  name. 
967G— :N'o.  3 3 
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sentecl,  coutradicts  at  ouce  Mous.  Bigot's  assertion;  this  is  not  the 
venation  of  LesMa.  Moreover,  the  figures  of  the  imago  show  a  very 
stont  form  of  the  body,  so  that  it  can  not  possibly  be  united  with  LesJcia.* 

This  is  all  that  is  known  to  me  from  the  literature  regarding  the  at- 
tempts to  fix  the  systematic  i^osition  of  Ugimyia.  Having  subsequently 
seen  the  imago  I  was  enabled  to  properly  interpret  this  parasite  of  the 
silkworm  (cf.  Verh.  Zool.  Bot.  Ges.,  Wien,  1889,  Sitz.  Ber.,  p.  51)  and  ar- 
rived at  the  following  conclusion : 

Ugimyia  sericarice  has  all  the  essential  characters  of  the  genus 
Sturmia  Rob.  Desv.t  and  could  very  well  be  referred  to  this  genus.  It 
differs,  however,  from  Sturmia  by  the  pubescence  of  the  abdomen, 
Sturmia  having  on  the  dorsum  of  the  first  and  second  abdominal  seg- 
ments marginal  macrochette  which  are  entirely  w^anting  in  Ugimyia 
sericariiv.  At  the  present  state  of  the  classification  of  Tachinidw,  this 
difference  may  be  sufficient  to  consider  Ugimyia  sericariw  as  the  type  of 
a  new  genus  for  which  I  propose  the  name  Crossocosmia  mihi.  The 
characters  of  this  genus  are  as  follows : 

Crossocosmia  n.  g, — First  and  second  abdominal  segments  on  the  dor- 
sum without  marginal  and  discal  macrochetai,  the  first  two  joints  of  the 
antennal  seta  very  short  and  almost  absent.  Everything  else  as  in  the 
genus  Sturmia  E.  Desv. 

The  synonymy  of  the  species  is  as  follows : 
Sturmia  (Crossocosmia)  sericarice  Corn. 

Ugimyia  sericarice  Cornalia,  1870  ( Ugimyia  serricarice  Rond.  1870). 
Tachina  oudji  Gu^rin,  1870.  (?)  Tacliina  castellanii  Guer.  (i.  litt?). 

In  order  to  distinguish  Crossocosmia  from  other  allied  genera  it  suf- 
fices to  point  out  the  following  characters  which,  at  the  same  time, 
plainly  show  the  close  relationship  with  Sturmia.  Front  in  the  $  wide, 
still  wider  in  the  9  ;  in  the  former  the  frontal  orbits  are  hairy  and 
furnished  with  erect  bristles  which,  arranged  in  a  row,  descend  to  the 
base  of  the  third  antennal  joint,  where  they  are  more  approached  to 
the  internal  margin  of  the  eyes  than  to  the  frontal  stripe.  Besides 
these  there  are  in  the  female  two  anteriorly  curved  and  stronger  ex- 
ternal bristles  (orbital  bristles).  The  antennie  are  inserted  above  the 
middle  of  the  eyes,  joint  3  being  at  least  twice  as  long  as  joint  2.  The 
eyes  are  naked,|  the  palpi  well  developed,  facial  ridges  nearly  parallel, 

*Leskia  aurea  in  the  caterpillars  of  Sesiicls  (cf.  Wachtl.,  Wien.  Eut.  Zeit.,  1882,  p. 
278;  and  Brischke,  Schrift.  <1.  Naturf.  Ges.,  Danzig,  1884,  Sep.,  p.  2). 

tThe  name  Sturmia  E.  Ucsv.  was  clianged  by  Roudani  to  Bhpharipa  (Prodrom., 
1856,  I,  p.  71);  byKowarz  to  Ctenocnemis  (Verh.  Zool.  Bot.  Ges.,  1875,  p.  460)';  and  by 
Brauer  to  BJejiharipoda  (Denkschr.  Akad.  Wiss.,  Wien,  1889,  p.  96).  All  these  changes 
are  superflnous)  cf.  Wien.  Ent.  Zeit.,  1890,  p.  155).  In  his  Fauna,  Schiner  united  the 
genus  Sturmia  with  Masivera,  but  this  is  no  longer  admissible  in  the  light  of  our 
recent  knowledge  of  the  family  Tachinidse. 

X  Under  strong  magnifying  power  the  eyes  in  Crossocosmia  appear  to  be  beset  with 
extremely  scattered,  short,  rod-like,  but  fine,  yellowish  hairs,  but  even  under  a  good 
lens  they  appear  to  be  naked,  so  that  the  genus  can  well  be  placed  among  those  with 
naked  eyes. 
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wide,  cushion-like,  elevated,  and  with  several  rows  of  bristles,  which, 
however,  ascend  only  to  the  tip  of  the  third  autennal  joint.  The  gense 
are  densely  covered  ^rith  erect  hairs;  on  the  lower  margin  of  the  same 
are  longer  setjie.  The  bristles  of  the  head  are  more  dense  in  the  female 
than  in  the  male,  bnt  in  the  latter  the  bristles  are  somewhat  longer. 
The  scutellum  has,  besides  the  marginal  bristles,  on  the  disk  two  very 
pronounced  macrochetiie  amidst  the  shorter  pubescence.  The  abdomen 
shows  along  the  entire  hind  margin  of  the  third  segment  one  row  of 
macrochette;  the  fourth  segment  is,  on  its  upper  surface,  beset  with 
long  hairs  and  bristles,  the  latter  being  denser  in  the  male  than  in  the 
female.  Aside  from  these  there  are  no  macrochetse.  The  wings  have 
no  distinct  marginal  thorn;  the  jwsterior  transverse  vein  is  nearer  to 
the  curvature  of  the  foiu'th  longitudinal  vein,  which  has  no  api)en- 
dicular  branch,  than  to  the  small  transverse  vein.  The  posterior  tibiai 
are  furnished  on  the  upper  side  with  a  row  of  equally  long,  very  stout 
and  dense  sette,  which  sometimes  are  closely  applied  to  each  other  so 
that  the  tibia  has  the  apjjearance  of  being  unistriately  ciliate.  The 
pulvilli  and  the  claws  are  longer  in  the  i  than  in  the  ?  ;  the  front 
tarsi  of  the  latter  are  hardly  flattened, 

I  must  remark  here  that  in  his  Hist,  Naturelle  des  Dii),  des  Environs 
de  Paris  (1863,  i,  j).  893),  Eobineau  Desvoidy  has  established  a  genus, 
Verremtxia,  on  a  Tachinid  from  Tasmania,  which  appears  to  be  very 
closely  allied  to  Crossocosmia  m.  It  agrees  with  the  latter  in  the  ar- 
rangement of  the  bristles  of  the  abdomen  as  well  as  in  the  shortness  of 
the  two  basal  joints  of  the  arista,  but  the  frontal  pubescence  is  quite 
different,  and  is  described  as  follows:  "  Front  u'ayant  que  de  cils  raids, 
petits  et  pen  prononces," 

Regarding  the  specific  determination  as  given  by  Sasaki,  in  his  above 
cited  paper,  the  following  points  could  be  added :  The  fly  resembles  in 
general  appearance  NemorKapellucida.,  Meig,*  The  antennae  are  shorter 
in  the  male  than  in  the  female;  the  first  and  second  joints,  as  well  as 
the  blackish  pubescent  palpi,  the  suctorial  flaps  of  the  proboscis,  and 
the  distinctly  separated  oval  margin  are  rust  colored ;  the  arista  is  long, 
moderately  thick  at  basal  half,  thence  gradually  narrowing.  The  frontal 
stripe  is  velvety  black,  the  frontal  orbits  are  black  inferiorly,  Avith 
whitish  pruinescence,  which  extends  more  densely  over  the  whole  face 
and  over  the  gense,  and  which  has  a  more  yellowish  tinge  in  the  $  , 
The  bluish-black  thorax  is  sparsely  grayish- white  pruinose,  especially 
in  front,  and  has  four  narrow,  equidistant,  black  longitudinal  stripes, 
of  which  the  two  inner  ones  do  not  extend  much  beyond  the  transverse 
suture,  and  show  between  them,  anteriorly,  a  trace  of  a  median  stripe.t 
The  scutelkim  is  rust-brown  with  a  slight  whitish  tinge;  the  bluish- 

*There  is  no  need  of  changing  this  to  Nemorcea  conjuncta  Eoncl. 

tThe  four  rows  of  dorso-central  bristles  consist  in  front  of  the  transverse  suture,  of 
three  bristles  in  each  row,  behind  the  transverse  suture  the  two  inner  rows  have 
three  bristles  each,  the  outer  ones  each  four. 
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black  abdomen  shows  likewise  at  the  anterior  margins  of  the  segment 
a  whitish  (in  the  S  more  yellowish)  tinge  of  wide  extent,  which,  at  the 
median  line,  is  internipted  by  a  black,  narrow  longitndinal  stripe.  Tlie 
yellowish-red  maculation  of  the  S  occupies  the  sides  of  the  ftrst  three 
segments.  The  third  segment  has  on  the  dorsum  about  six  macro- 
chette.  The  genitalia  are  not  visible.  The  tibiae  are  dark  piceous, 
nearly  black,  but  rust -brown  in  transparent  light;  knees  rust-brown. 
The  posterior  tibite  have  on  their  upper  side  very  densely  placed  cilia, 
not  mentioned  by  Sasaki,  who  also  incorrectly  figures  the  bristles  on 
thorax  and  abdomen.  The  claws  of  the  S  are  rusty-yellow,  black  at 
tip;  the  black  portion  of  the  anterior  claws  appears  to  break  off  easily, 
since  it  is  wanting  in  my  specimen.  The  female  has  the  claws  black 
and  more  persistent.  The  pulvilli  are  rusty  yellow.  The  wings  are  fus- 
cous, and  along  the  longitudinal  veins  rusty  brown,  the  curvature  of 
the  apical  transverse  vein  [Spitzenquerader]  is  nearly  rectangular,  the 
posterior  transverse  vein  is  only  above  the  fifth  longitudinal  vein  a  little 
curved ;  there  are  from  two  to  three  bristles  at  the  base  of  the  third 
longitudinal  vein.  The  teguloe  are  large,  pure  white,  the  small  halteres 
yellow. 

Note. — In  regard  to  the  puparium,  Mr.  Sasaki  has  made  a  quite  im- 
portant error  to  which  Professor  Brauer  had  previously  called  my  atten- 
tion. By  an  examination  of  the  puparium  itself  I  have  now  been  able 
to  ascertain  the  following:  The  operculum  of  the  puparium  divides  in 
the  process  of  opening  into  two  halves,  a  lower  and  an  upper  one.  A 
longitudinal  furrow,  running  over  the  anterior  terminal  point  of  the 
puparium  and  extending  on  each  side  as  far  as  the  anterior  margin  of 
the  metathoracic  segment  (the  fifth  segment,  according  to  Sasaki),  shows 
the  mode  of  the  future  splitting  of  the  operculum.  This  furrow  runs 
along  the  sides  of  the  puparium,  and  Sasaki,  while  (on  PI.  vi.  Figs.  12 
and  13)  correctly  representing  two  puparia  from  the  ventral  side,  has 
ngured  the  operculum  turned  around  00  degrees.  In  Fig.  12  the  suture, 
c.  d.,  appears  therefore  erroneously  on  the  ventral  side  of  the  puparium, 
whereas  in  reality  it  runs  along  the  sides  of  the  puparium,  and  can  for 
this  reason  not  be  seen  in  a  ventral  illustration.  In  the  same  way  the 
opened  operculum  in  Fig.  13  is  turned  around  00  degrees.  The  two 
small  circles  on  the  ventral  side  of  the  fifth  segment  in  both  of  the  fig- 
ures just  cited  are  not  stigmata,  as  stated  by  Sasaki  in  his  descriptions, 
but  small  warts  which  originate  in  the  i)uparium. 

Finally,  I  desire  to  call  attention  to  Sasaki's  remarkable  observation, 
according  to  which  the  eggs  are  deposited  by  the  fly  on  the  under  side 
of  the  mulberry  leaves;  that  they  are  eaten  by  the  silkworm  with  the 
latter,  and  that  they  develop  afterward  to  young  larva^  in  the  intestinal 
canal  of  the  caterpillar.  Although  Sasaki  has  established  the  identity 
of  the  eggs  on  the  leaves  with  those  in  the  vagina  of  the  fly;  although 
ex])eriments  have  been  made  in  Japan  with  caterpillars  in  well  closed 
breeding  cages;  further,  although  Meinert  is  likewise  of  the  opinion 
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that  the  caterpilhir  kitroduces  into  itself  the  eggs  of  the  parasite  with 
the  food,  and  that  the  same  could  well  be  the  case  with  many  other 
caterpillars  infested  with  Tachinids,  yet  I  can  not  sui^press  some  doubt 
regarding  this  mode  of  involuntary  introduction  of  the  parasite.  Pro- 
fessor Riley  has  also  expressed  his  doubt  on  this  point  (Insect  Life, 
1888,  vol.  I,  p.  02.)  The  peculiar  provisions  in  female  Tachinids  for  the 
deposition  of  the  eggs,  their  hasty  behavior  while  in  search  of  the  hosts, 
and  further,  the  fact  that  many  eggs  of  the  parasites  nuist  be  crushed 
by  the  caterpillar  in  feeding;  finally,  the  observation  (cf.  Rob.  Desv. 
Ann.  Soc.  Ent.,  France,  1850,  p.  162)  that  in  Tachinids  oviposition  on 
the  host  actually  takes  place — all  this  renders  the  unusual  introduction 
said  to  take  place  in  the  Uji  hardly  probable. 


FURTHER  NOTES  ON  PANCHLORA. 

By  C.  v.  Riley. 

Since  publishing  the  article  on  the  viviparous  cockroach  in  the  last 
number  of  Insect  Life,  I  have  ascertained  some  further  interesting 
facts  relative  to  the  viviparity  of  the  insect.  In  conversation  with  Mr. 
Gustave  Guttenberg,  teacher  of  biology  in  the  Pittsburg  High  School, 
at  the  recent  meeting  of  the  A.  A.  A.  S.,  and  also  by  a  letter  received 
from  him  August  27,  transmitting  si)ecimens,  he  informed  me  that  he 
had  found  a  green  cockroach  which,  while  being  examined  by  one  of 
his  scholars,  had  given  birth  to  about  thirty  living  young,  besides  some 
individuals  still  in  their  "  pupa  cases  "  [egg  sacs]  and  a  cluster  of  about 
twelve  "pupte"  [eggs]  arranged  side  by  side.  The  adult  insect  was  said 
to  have  been  yellowish-green,  while  the  young  were  about  the  same  color. 
These  were  active  and  began  to  scatter  at  once.  The  specimens  in 
question  proved,  as  I  suspected,  to  be  an  adult  female  with  young, 
of  Panchlora  viridis.  The  eggs  were  arranged  in  a  double  row  side  by 
side,  with  no  visible  enveloping  membrane.  A  number  of  them  had 
hatched,  and  others  still  contained  embryonic  larvae.  The  young  larvie 
that  were  born  viviparously  were  mucili  darker  in  general  color  than 
the  adult,  but  were  lighter  colored  than  the  specimens  previously  ob- 
tained by  me.  The  arrangement  of  the  eggs  was  not  perfect,  and  indi- 
cated that  the  cluster,  as  it  originally  existed,  had  been  broken  up,  and 
also  that  a  number  of  the  eggs  were  separated,  so  that  the  exact  shape 
of  the  mass  could  not  be  determined. 

Very  fortunately,  however,  another  specimen  of  the  insect  was  re- 
cently forwarded  to  me  by  Dr.  Carl  F.  Gissler,  of  Brooklyn,  N.  Y., 
with  the  report  that  he  had  captured  it  on  his  window  sill,  and  that  it 
was  alive.  The  insect  in  question,  which  was  a  large  pregnant  female, 
died  in  transit.  Dissection,  however,  resulted  in  obtaining  a  perfect 
egg-cluster.     This  was  arranged  in  a  semicircle,  and  consisted  of  a 
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double  row  of  closely  packed  eggs,  as  shown  in  the  accompauying  illus- 
tiatiou  (Fig.  12),  the  cluster  comprising  about  forty-four  eggs.  No 
euvelopiug  niembraue  again  was  apparent.  The  individual  eggs  were 
considerably  narrowed  by  lateral  compression  of  the  abdominal  joints 
toward  the  inner  and  smaller  circumference  of  the  semicircle,  and  all 
of  them  plainly  showed  the  segmentation  of  the  future  insect,  the  more 
developed  being  just  ready  to  burst  from  the  enveloping  shell.  The 
individual  eggs  are  a  trifle  over  2  millimetres  long,  and  the  egg-cluster, 
in  longest  diameter  fi'om  tip  to  tip,  is  about  8  millimetres.  The  eggs 
were  not  all  of  the  same  color,  the  more  mature  being  darker  than 
the  rest. 

These  two  specimens,  with  the  additional  facts  obtained  on  the  repro- 
ductive habits  of  the  insect,  confirm  the  viviparity  of  this  insect. 

In  the  case  of  the  specimen  collected  by  Mr.  Guttenberg  the  only 
living  young  had  been  deposited  by  the  female,  and  there  is  very  little 
question  that  some  of  the  eggs  afterwards  extruded  were  defective 
and  would  not  have  produced  living  young.  All  the  evidence  seems 
to  point  to  the  fact  that  the  young  hatch  Avithin  the  abdomen  of 
the  female.  The  shell  of  the  egg  is  a  very  delicate 
affair  and  after  the  hatching  of  the  young  becomes 
a  mere  shred,  and  in  the  first  specimen  examined  no 
trace  of  a  case  could  be  found  after  hatching.  Yet 
^~^  T^fiff?^  a  more  careful  examination  of  the  mass  contained  in 
/  jBKB^m  ^^^  second  specimen  sent  by  Dr.  Gissler  shows  that 
r  _j^^^yy  there  is  a  partial  case  or  covering  of  the  nmss.  The 
genital  pouch,  which  is  formed  by  the  folding  back  of 
the  external  integument  far  into  the  interior  of  the  ab- 
domen, isratherlargerinthis  sj)eciesthanin  other  cock- 
Fig.~i2.  Panchiora  viri-  Toachcs  SO  far  as  kuowu,  and  the  invagination  extends 
dig:  egg  mass  — en- back  througli  rather  uiorc  than  two  segments.  The 
larged  (original).  youughatch  withiu  thisvagiual  chamber,  wliich  is  large 
enough  to  afford  space  for  their  movement  and  post-natal  development. 
The  eggs  developed  in  the  twin  ovaries  are  matured  in  couples  and 
passed  out  into  the  vaginal  space.  The  typical  egg  capsule  or  ootheca 
of  other  roaches  is,  according  to  Miall  and  Denny,  formed  about  the 
eggs  within  the  vaginal  pouch  from  a  fluid  secreted  by  the  many- 
branched  colleterial  glands  which  open  into  the  under  side  of  the  uterus 
near  the  extremity  of  the  latter.  This  egg-capsule  is  practically  want- 
ing in  Panchiora  viridis  and  can  be  detected  only  by  very  carefully 
dissecting  the  egg  cluster,  when  a  thin  membranous  sheath  is  found 
to  inclose  the  inner  or  basal  half  of  the  mass  or  about  one-half  the 
length  of  the  eggs.  Judging  from  this  rudimentary  nature  of  the  egg 
capsule,  if  this  partially  inclosing  membrane  may  be  so  styled,  the  col- 
leterial glands  must  be  much  reduced  or  almost  wanting  in  Panchiora. 
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SOME  STUDIES  OF  THE  CLOVER  HAY  WORM.  ASOPIA  COSTALIS. 

By  F.  M.  Webster,  Special  A</en1. 

Although  much  has  beeu  writteu  of  this  iusect,  yet,  so  far  as  the 
writer  has  beeu  able  to  gather  from  the  literature  to  which  we  have  had 
access,  little  if  auythiug  has  beeu  learued  of  its  habits  since  it  was 
studied  by  Dr.  Riley,  as  portrayed  iu  his  Sixth  Eeport  on  Insects  of 
Missouri,  p.  102. 

Late  in  April  of  the  present  year  we  received  a  number  of  these 
larvae  from  Prof.  W.  I.  Chamberlain,  of  Hudson,  Summit  County,  Ohio, 
with  the  statement  that  they  were  destroying  hay  in  that  neighborhood. 
In  accordance  with  instructions  from  Professor  Riley  we  visited  the 
farm  of  Mr.  Chamberlain  on  April  27,  in  order  to  investigate  the  matter 
and  see  if  some  means  could  be  devised  whereby  the  pest  could  be  de- 
stroyed. 

On  arriving  at  our  destination  we  found  that  a  stack  of  about  20  tons, 
standing  in  the  opeu  field,  had  been  damaged  fully  50  per  cent,  although 
the  hay  was  fully  three-quarters  timothy.  About  5  tons  of  this  hay  was 
handled  over  and  re-stacked  beside  the  old  site,  in  the  mean  time  being 
thoroughly  dusted  with  a  mixture  of  10  pounds  of  j)owdered  pyrethrum 
thoroughly  mixed  in  50  pounds  of  flour.  This  was  done  with  the  un 
derstanding  that  the  whole  stack  was  to  be  removed  in  a  short  time, 
when  the  results  of  the  application  could  be  ascertained.  A  small 
quantity  of  hay  thus  treated  and  piled  ujj  to  one  side  was  examined 
next  day,  and  a  majority  of  the  larvae  were  found  to  have  been  de- 
stroyed. The  stack,  however,  contrary  to  our  expectations,  was  allowed 
to  stand  for  nearly  six  months,  when  of  course  all  hope  of  learning  any- 
thing of  the  effect  of  the  experiment  had  long  before  vanished.  The 
result,  though  admitted  a  failure  in  this  case,  demonstrated  the  practi- 
cability of  the  measure,  and  the  smaller  experiment  gave  evidence  of 
its  efficiency.  Other  farmers  iu  the  vicinity  reported  serious  losses 
through  the  same  insect,  and  in  some  cases  the  hay  had  been  so  badly 
injured  that  it  had  been  burned  on  the  ground,  and  this,  too,  as  early 
as  late  September  or  early  in  October  of  the  previous  year. 

A  great  number  of  larvae  were  taken  from  Mr.  Chamberlain's  hay,  and 
placed  in  breeding  cages.  These  continued  to  feed  on  the  dry  hay  for 
a  considerable  time,  pupce  being  first  observed  on  May  25.  Growing 
clover  plants  were  now  transplanted  to  the  breeding  cage.  Moths  is- 
sued from  cocoons  on  June  12,  and  also  on  later  dates.  To  all  appear- 
ances the  eggs  were  placed  in  the  heads  of  the  clover,  which,  with  the 
rest  of  the  plant,  was  kept  alive  and  growing.  On  July  1,  young  larvae, 
some  very  small,  others  half-grown,  were  found  in  the  heads  now  turn- 
ing brown  but  not  dead,  and  the  leaves  being  green.  August  0,  pupae 
and  larvae,  both  partly  and  quite  full-grown,  were  taken  from  the  cage, 
and  two  days  later  adults  also  began  to  emerge.    These  adults  were 
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placed  iu  a  breeding  cage,  witli  fresh  growing  clover  plants  wbicli  bad 
been  carefully  transplanted  and  kept  in  growing  condition.  In  tbe 
beads  of  tbis  last  planting  larvae  were  found  on  August  15. 

From  tbese  experiments  it  may  be  concluded,  so  far  as  conclusions 
can  be  drawn  from  a  single  series  of  experiments,  tbat  tbe  eggs  maybe 
deposited  on  tbe  plants  in  tbe  Held,  and  tbus  tbe  larvie  be  drawn  to  tbe 
stack  or  mow;  and,  also,  tbe  eggs  may  be  deposited  in  tbe  stacks  in  tbe 
field  early  in  August.  Tbe  prospect  of  i^rotecting  tbe  bay  from  attack 
certainly  does  not  look  very  encouraging,  nor  is  tbe  outlook  for  assist- 
ance of  parasites  mucb  more  favorable,  as  I  bave  not  reared  a  single 
species  tbat  was  clearly  parasitic  on  tbe  bay  worm. 

Mr.  W.  B.  Hall,  writing  from  Wakeman,  Hiuon  County,  Obio, 
states  tbat  tbese  worms  bave  been  very  "troublesome,  especially  in  bis 
barn.  A  straw  tick  left  on  old  bay  iu  one  of  bis  mows  was  tbickly 
covered  witb  cocoons  during  May  and  June.  Under  date  of  June  29,  be 
mentions  observing  tbe  motbs,  at  tbat  time  in  considerable  numbers, 
especially  about  straw  stacks  and  straw  sbeds.  Tbe  fondness  of  tbis 
insect  for  old,  compact  masses  of  bay  is  well  known,  but  it  seems  very 
doubtful  about  tbis  being  tbeir  exclusive  babitat  during  summer,  or 
tbat  a  careful  burning  of  all  old  stack  bottoms,  etc.,  would  secure  im- 
munity from  tbe  fall  and  winter  attacks  of  tbe  pest. 


SOME  OF  THE  BRED  PARASITIC  HYMENOPTERA  IN  THE  NATIONAL 
COLLECTION. 

(Continued  from  \>.  464  of  vol.  iii.) 
Family  PROCTOTRYPID-2B. 
Subfamily  Bethylinae. 
Parasites.  Hosts. 

Gouiozus  cellaris  (Say) Georaetrid  larva  from  wheat  stubble.  La- 
fayette, lud.,  Sept.  17,  1884. 

Gouiozus  foveolatus  Ashm Tineid  larva  in  dry   fungus.     Georgiana, 

Fla.,  April  14,  1882. 

Perisemus  prolongatus  Prov Cramhus  caliginosellus,  Aug.  28,  1888.  La- 
fayette, Ind. 

Laelius  trogodermatis  Ashm.,  MS Trogoderma    larva.     Washington,    D.    C, 

Nov.  1,  1884. 

Subfamily  Dryininae. 

Labeo  typhlocybcB  Ashm.,  MS Typlilocyba  sp.  on  Celtis  and  Elm.  Wash- 
ington, D.  C,  July  23,  1883. 

Subfamily  Spalangiiuae. 

Cerocephala  scolytivora  Ashm.,  MS Scolytid,  new  genus  and  species,  on  Ficus 

jjeduncidata.     Key  West,  Fla.,  April  14, 
1887. 
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Parasites.  Hosts. 

Cerocepliala  pityophthori  Ashin.,  MS Pityophthorus  consimilis  Lee.     Haw  Creek, 

Flu.,  April,  1887. 

Spalangia  litematobiie  Ashm.,  MS Hcematobia  serrata.     Collected  in  Virginia, 

Sept.  13,  1887. 

Spalangia  drosophilaj  Ashm.,  MS Dipterous  puparinm   in   Rice,   Savannah, 

Ga.,  Aug.  29,  1881;  also  reared  bj^  Ash- 
mead,  at  Jacksonville,  Fla.,  from  Droso- 
phila  sp.  in  Orange. 

Subfamily  Ceraphroninae. 

Lygocerus  triticum  Taylor  Siphonophora  avence.     New  Brunswick,  N. 

J.,  July  17,  1890. 

Lygocerus  6-dentatus  Ashm.,  MS Sarrothripa  rawayana.    Washington,  D.  C, 

July  22,  1886  (?). 

Lygocerus  californicus  Ashm. ,  MS Cecidomyiid  gall  on  Larra  mexicana.     Los 

Angeles,  Cal.  (?). 

Ceraphon  salicicola  Ashm.,  MS Bred  from  old  willow  wood,  which  Avas 

partly  covered  with  fungus,  and  infested 
with  Coleopterous  larvte.  Los  Angeles, 
Cal.  (?). 

Aphanogmus  floridanus  Ashm., MS Cecidomyiid  larva  feeding  on  Red  Spider, 

Los  Angeles,  Cal.  (  ?) ;  also  from  a  lot  of 
twigs,  containing  eggs  of  Cicada  septen- 
decim,  Arlington,  Va.,  Aug.  11,  1885. 

Subfamily  Scelioninae. 

Phanurus  ovivorus  Ashm.,  MS Heteropterous  eggs,   Washington,   D.   C, 

Sep"t.  10,  188.5 ;  also  from  Curculionid  on 
catkins  of  Black  Birch,  June  19,  1889. 

Teleuomus  ichthyurs  Ashm.,  MS Eggs  Ichthytira  inclusa.    Washington,  D.  C. 

Telenomus  podisi  Ashm.,  MS Eggs  Podisus  modestns  Stal.    St.  Louis,  Mo., 

June  9,  1879;  Kirkwood,  Mo. 

Telenomus  graptas  How Eggs  Grapta  interrogationis.     Washington^ 

D.  C,  Sept.  19,  1886. 

Telenomus  gnophseliae  Ashm.,  MS Eggs  Gnophcelia  hopferi  Grote.  Sisson,  Cal,, 

Aug.  14,  1890. 

Telenomus  spilosomatis  Ashm.,  MS Eggs     Spilosoma     virginica.     Washington, 

D.  C. 

Telenomus  coelodasidis  Ashm.,  MS Eggs   Coclodasys  leptinoides.     Washington, 

D.  C,  Aug.  31,  1882. 

Telenomus  arzamae  Riley.,  MS Eggs  Arzarna  obliquala.     Washington,  D. 

C,  June  4,  20,  and  June  24,  1884. 

Telenomus  heliothidis  Ashm.,  MS -Eggs  Heliothis  armigera.     Shreveport,  La., 

in  June,  1891. 

Telenomus  hubbardi  Ashm.,  MS Eggs  Reduviid  sp.     Centreville,  Fla.,  Sept. 

4,  1880. 

Telenomus  lavernae  Ashm.,  MS Eggs  Larerna  hiciferella.     Washington,  D. 

C,  June  21,  1884. 

Telenomus  rileyi  How Eggs  Apatura  clyton.    Fairbury,  111.,  March 

22,  1884. 

Telenomus. clisiooampai  Riley.,  MS Eggs  Clisiocampa  americana,  Westerville, 

Nebr.,  March  23,  1889;  also  eggs  Clisio- 
campa sp.,  Placer  County,  Cal. 
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Parasites.  Hosts. 

Teleuomus  bifidus  Eiley Eggs  Hyphantria  textor.     Washington,  D. 

C,  July  27,  1886. 

Teleuomus  koebelei  Ashm.,  MS Unknown    eggs  on    Solidago.      Alameda, 

Cal.,  Dec.  12,  1887. 
Teleuomus  gossypiicola  Ashm.,  MS Eggs  of  Lepidopteron  on  Cotton.    Bougere 

P.  O.,  Concordia  Parish,  La.,  Aug.  16, 

1880. 
Teleuomus  chry sop*  Ashm.,  MS Eggs   Chrysopa  sp.     Washington,    D.    C, 

July. 
Teleuomus  geometrai  Ashiij.,  MS Eggs  unknown  Geometrid  moth  on  Wild 

Cherry.     No  date  or  locality. 

Teleuomus  californicus  Ashm.,  MS Eggs   Orgyia  sp.     Los  Augeles,   Cal. 

Trisholcus  podisi  Ashm.,  MS Eggs  Podis us  spinoaus.     Philadelphia,  Pa. 

Trisholcus  thyautie  Ashm.,  MS Eggs    Thyanta  custator.     Selma,  Ala. 

Trisholcus  euschistus  Ashm Eggs  Eusohistus  servus  Say.     Ithaca,  N.  Y. 

Prosacantha  caraborum  Riley,  MS Eggs   Scarites  subterraneus.     Washington, 

D.  C,  June  14,  1883,  and  June  26,  1884. 

Acoloides  saitidis  How Eggs  Araneid  Saitis  pulex.     Lincoln,  Nebr. 

Cacus  oecanthi  Riley,  MS Eggs    Oecanthus  niveus,   Fredonia,   Kaus., 

March  23,  1881;  Lafayette,  Ind. ;  also 
from  eggs  Oecanthus  laUpennis,  Cadet, 
Mo".,  June  3,  1884. 

Baryconus  oecanthi  Riley,  MS Eggs  Oecanthus  niveus.    Lincoln,  Nebr. ;  no 

date. 

Macroteleia  floridana  Ashm From    stems    of   Timothy    infested    with 

larva?  of  Languria.     Lafayette,  lud. 

Hadronotus  leptocorisfe  How Eggs  Zelus  Mloius  Say.    Crescent  City,  Fla. 

Hadrouotus  largi  Ashm.,  MS Eggs  Largus  succinetus.     Los  Angeles,  Cal. 

Hadronotus  rugosus  How Extracted  from  the  supposed  eggs  of  Dys- 

dercus  suturellus.  Eggs  Anasa  tiHsiis.  Fort 
George  Island,  Fla.,  May  20,  1880;  Kirk- 
wood,  Mo.,  Aug.  2, 1882. 

Hadronotus  anasae  Ashm Eggs  Anasa  tristis.     Fort   George  Island, 

Fla.,  May  20,  1880;  Kirkwood,  Mo.,  Aug. 
2, 1882. 

Hadronotus  floridanus  Ashm Eggs     Metapodius    femoratus.      Cocoauut 

Grove,  Fla.,  May  16,  1886. 

Scelio  ovivora  Riley Eggs  Dissosteira  Carolina.    Mass.    No  date. 

Scelio  calopteni  Riley,  MS Eggs  Caloptenus atlanis.      Boscawen, N.  H., 

June  27,  1883. 

Scelio  luggeri  Riley,  MS Eggs   Caloptenus  sp.     St.   Anthony  Park, 

Miuu.,  July,  1889. 

Scelio  erusti  Riley,  MS Eggs  Acridium  melanocera.  Caracas,  Vene- 
zuela, Jan.  22,  1885. 

Subfamily  Platygasterinae. 

Inostemma  horni  Ashm Cecidomyiid  gall  in  blossoms  of  Vernonia 

noreboracensis,    Washington,  D.  C,  June 

5,  1886. 
Inostemma  californica  Ashm.,  MS Cecidomyiid  gall  on  Telypodium  integrifo- 

lium.    Los  Augeles  County,  Cal.    No  date 

of  rearing. 
Amblyaspis  minutus  Ashm.,  MS Cecidomyia  sp.,  in  squash.     St.  Louis,  Mo., 

July  10,  1870. 
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Parasites.  Hosts. 

Isorhombus  arizoueusis  Ashm.,  MS Cecidomyiid  gall  ou  unknown  plant.    Fort 

Huachuca,  Ariz.,  May  8,  1883. 

Polymecus  lupinicola  Ashm.,  MS Cecidomyiid  gall  on  Lupinus  athorea.    San 

Francisco,  Cal.,  Nov.,  1885. 

Polymecus  alnicola  Ashm. ,  MS Cecidomyia  sernilala  O.  S. ,  ou  Alder.  Wash- 
ington, D.  C,  April  30  and  May  1,  1884. 

Synopeas  cornicola  Ashm.,  MS Cecidomyiid    gall   ou    Cor  nits   lianiculata. 

Kirk  wood.  Mo.,  April  3. 

Synopeas  antennariie  Ashm.,  MS Cecidomyia  antennarife  Wheeler.  Milwau- 
kee, Wis.,  May  31,  1888. 

Anopedias  error  (Fitch) Diplosis  tritici.     Lafayette,   Ind.,  June  14, 

1884. 

Amitus  aleurodinis  Hald Aleurodes  sp.  on  Acer  dasycarpum.  Arling- 
ton, Va.,  March  29,  1882. 

Trichacis  rufijies  Ashm.,  MS From  acorns  infested  with  Balaninus  nasi- 

cHS  and  Blastohasis  glandulella.  St.  Louis, 
Mo.    Prob.  from  cecid.  inquiline. 

Trichacis  rubicola  Ashm. ,  MS Cecidomyiid    stem    gall    on    Blackberry, 

Cadet,  Mo.,  June  16,  1883;  also  Cecido- 
myiid gall  on  Vernonia  noveboracensis, 
Washington,  D.  C,  June  9,  1886. 

Platygaster  herrickii  Pack Cecidomyia  destructor  Say.    Lafayette,  Ind., 

April  4,  1889. 

Platygaster  caryae  Ashm Cecidomyiid  gall  on  Hickory.  Washington, 

D.  C,  May  5,  1884. 

Platygaster  aphidis  Ashm.,  MS AjiMs  sp.  on  Chenopodium  album.    Richfield 

Springs,  N.  Y.,  Feb.  9,  1887. 

Platygaster  philanna  Walker Diplosis  nigra  Meigen.      Hornsea,    Yorks, 

England. 

Ceroplatymerus  caryae  Ashm Cecidomyiid  gall  on  Hickory.     St.  Louis, 

Mo.,  April  4,  1885. 

Polygnotus  striaticeps  Ashm Cecidomyiid  gall  on  Bigeiovia  or  Artemisia, 

Newhall,  Los  Angeles  County,  Cal.,  July, 
1886;  alsofrom  Jsjjififofws  sp.,  San  Diego, 
Cal. 

Polygnotus  salicicola  Ashm.,  MS Cecidomyiid  gall  on  midrib  of  leaves  of 

Willow.     Los  Angeles,  Cal.,  1887. 

Polygnotus  proximus  Ashm.  .MS 1 Cecidomyia  ananassa>  Riley  on  Cypress.     No 

date  given. 

Polygnotus  eurotiie  Ashm.,  MS Cecidomyiid  gall  on  Eurotia  canata.     San 

Bernardino  County,  Cal.,  April  17,  1887. 

Polygnotus  solidaginis  Ashm Cecidomyiid  gall  on  SoUdago,  Bushberg, 

Mo.,  Sept.  21,  1876;  also  from  same  gall, 
Kirkwood,  Mo.,  Sept.  13,  1885. 

Polygnotus  viticola  Ashm.,  MS Cecidomyiid  gall  on  petiole  of  Grapevine. 

Washington,  D.  C,  March  31,  1882. 

Polygnotus  artemisise  Ashm,,  MS Cecidomyiid  gall  on  Artemisia.     Lancaster, 

Los  Angeles  County,  Cal.,  Dec.  6, 1887. 

Polygnotus  cynipscicola  Ashm Neuroterus  batatas  Fitch.     Arlington,  Va., 

July  3,  1883. 

Polygnotus  coloradensis  Ashm Cecidomyiid  gall  on  Sage  Bush.  Fort  Gar- 
land, Col.,  June  25,  1883. 

Polygnotus  utaheus is  Ashm.,  MS Cecidomyiid  gall   on  Artemisia  tridentata. 

Pariah,  Utah,  July,  1881. 
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Parasites.  Hosin. 

Polyguotus  riibi  Ashm.,  MS Cecidomyia  farinoHu  O.  8.  ou  Blackberry. 

Arlington,  Va.,  March  30,  1886. 

Polyguotus  vernoUiaj  Ashm.,  MS Trypeta  gall  on    Vernonia  novehoracensis. 

Arlington,  Va.,  June  15  and  16, 1886;  also 
from  CecidomyiicI  gall  on  Vernonia  fasci- 
culata,  St.  Louis,  Mo.,  June  8,  1886. 

Polyguotus  tumidus  Ashni.,  MS Cecidomyia    symmetrica    O.    S.,    on    Oak. 

Washington,  D.  C,  Feb.  25,  1881. 

Polyguotus  aluicola  Ashm.,  MS Cecidomyiid  gall  from  flower  bud  of  Alder. 

Washington,  D.  C,  July  31,  1886. 

Polygnotus  pinicola  Ashm.,  MS Cecidomyia  pini-inojns  O.  S.  on  Pinus  inopa. 

Washington,  D.  C,  May  14,  1879. 

Polygnotus  euune  Ashm.,  MS Euura    s. -nodus    Walsh.     St.    Louis,   Mo., 

Feb.  24,  2879. 

Polygnotus  atriplecis  Ashm.,  MS Cecidomyiid    gall    on    Atriplex  canescens. 

Barstow,  San  Bernardino  County,  Cal., 
April  and  May,  1887.     (  ?) 

Polygnotus  hnachuacjB  Ashm.,  MS Cecidomyiid  pod-like   gall    on   unknown 

plant.  Fort  Huachuca,  Arizona,  June  6^ 
1883;  Cecidomyiid  stem-gall  on  Sun- 
flower, Fort  Grant,  Arizona,  June  5,  1882, 
and  from  a  Cecidomyiid  gall  on  Sensitive 
Plant,  Fort  Huachiiaca,  Arizona. 

Polygnotus  diplosidis  Ashm.,  MS Diplosis  sp.  on  Pine.     New  Brunswick,  N. 

J.,  Feb.  12,  1891. 

Polygnotus  actinomeridis  Ashm.,  MS Cecidomyiid  gall  on  Acfinomeris.  Wash- 
ington, D.  C,  April  23,  1884.     " 

Polygnotus  (^alifornieus  Ashm.,  MS Cecidomyiid  gall   ou    Baccharis  pilularis^ 

San  Francisco,  Cal.,  June  10  and  23,  1883  ; 
Alameda,  Cal.,  Dec.  17  and  19,  1885. 

Polygnotus  asteri cola  Ashm.,  MS Cecidomyiid  gall   on   Aster.     Holderness,. 

N.  H.,  May  21,  1884. 

Polyguotus  asynaptie  Ashm.,  MS Cecidomyiid  gall  ou  Asynapta  sp.  May- 
wood,  111. 

Polyguotus  hiemalis  Forbes Cecidomyia  destructor    Say.  La  Porte,  Ind.,. 

May  14,  1889;  Blair,  Nebr.,  Aug.  16,  1876. 

Subfamily  Proctotrypinae. 


Proctotrypes  obsoletus  Say 


Stelidota  strigosa.     Washington,  D.  C,  Dec. 
9,  1879. 


Subfamily  Diapriinae. 

Diapria  couica  Fabr Eristalis  tenax.     Albany,  N.  Y.,  Oct.  10, 1890 

(Dr.  J.  A.  Lintuer). 

Diapria  muscte  Ashm.,  MS From    dipterous    puparia    found    in    the 

ground,  Sacramento  County,  Cal.,  Sept., 
1890. 

Phseuopria  haematobite  Ashm.,  MS Hamatohia    serrata.     Virginia,    Sept.    12, 


127 


THE  THREE  PEAR  TREE  PSYLLAS. 

We  had  occasion  some  time  since  to  abstract  Dr.  F.  Loew's  remarks 
on  the  Psylhis  which  inhabit  the  Pear,  from  his  Neue  Beitrage  zur 
Keuntniss  tier  Psylliden,  and  as  the  subject  is  of  interest  in  this  coun- 
try we  reproduce  it  here. 

The  Pear  {Pyrus  communis  L.)  is  known  to  be  the  food  plant  of  three 
species  of  Psylla,  viz,  Psylla  pyrisuga  Foerst.,  P.iiyri  L.,  and  P.pyricola 
Foerst.,  the  last  of  w;hich  also  occurs  occasionally  on  the  Apple  {Pyrns 
mall).  The  imagoes  of  these  species  appear  from  June  to  August,  de- 
pending on  the  climate,  and  when  first  matured  are  light  in  color,  but 
gradually  assume  a  darker  coloration  as  the  season  advances.  They 
hibernate  over  winter  in  the  crevices  of  bark  and  other  protected  situ- 
ations, and  deposit  eggs  in  the  fall  and  spring  upon  the  buds  and 
leaves  of  the  pear  trees.  The  young  larvae  of  Psylla  pyrisuga  infest  the 
leaves  and  the  young  succulent  shoots,  but  after  the  second  molt  they 
migrate  first  to  the  older  twigs,  but  still  of  the  same  year's  growth,  and 
later  go  gradually  to  the  older  and  more  woody  parts  of  the  previous 
year's  growth  and  cover  it  in  larger  or  smaller  closely-packed  clusters. 
The  larvae  of  Psylla  pyri  and  P.  pyricola,  on  the  contrary,  always  ap- 
pear on  the  stunted  or  fruit-bearing  twigs,  where  they  inhabit  the  buds 
and  the  angles  between  the  petioles  and  twigs,  and  sometimes  also  the 
underside  of  the  leaves. 

Psylla  pyrisuga  is  found  throughout  central  Europe,  appearing  almost 
every  year  in  large  numbers,  and  is  quite  a  serious  X3est.  Psylla  pyri  is 
a  comparatively  rare  species,  appearing  always  in  small  restricted  col- 
onies, but  is  widely  distributed.  Psylla  pyricola  occurs  in  some  locali- 
ties in  large  numbers,  and  particularly  infests  dwarf  Pears  and  the 
varieties  which  are  trained  on  trellises,  and  often  occasions  consider- 
able damage.  The  following  characters  will  srirve  to  separate  the  three 
species  mentioned: 

(1)  The  entire  length  to  the  tip  of  the  closed  wings  of  the  male  at  least  3.7  milli- 
metres ;  of  the  female  at  least  4  millimetres.  Front  and  hind  wings  colorless,  trans- 
parent, and  without  spots,  except  that  occasionally  the  pterostigma  may  be  some- 
what reddish  or  brownish;  the  forceps  of  the  male  viewed  from  the  side  is  straight 
and  of  uniform  width  to  near  the  tip,  where  it  tapers  suddenly  to  a  point,  and  is 
about  three-fourths  the  length  of  and  as  broad  or  a  little  broader  than  the  genital 
plate.     Psylla  injrisuga  Foerst. 

(2)  Entire  length  to  the  tip  of  the  closed  wings  in  the  male  not  exceeding  3.5  milli- 
metres; in  the  female  3.7  millimetres.  General  color  of  the  front  wings  either  pale 
wine  yellow  or  hyaline  and  marked  about  the  middle  of  the  cells  with  yellowish, 
brownish,  or  blackish  shades,  particularly  in  the  region  of  the  apical  margin.  Apex 
of  the  clavus  black,  with  a  small  black  spot  or  shade  behind  it  in  the  postei'ior  basal 
cell.  The  apex  of  the  clavus  of  the  hind  wing  is  also  black,  or  sometimes  the  entire 
clavus. 

(a)  Frontal  cones  or  protuberances  of  pale  specimens  yellowish  or  greenish  white 
or  with  a  brownish  ring  at  the  apex  in  front.  In  dark-colored  specimens  the 
frontal   cones  are  reddish  brown  or  dark  brown,  with  a  large  yellow  or  reddish 
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yellow  spot  on  the  center  above,  with  a  white  or  yellowish  dot  at  the  extreme  tip. 
The  front  wings,  in  pale  specimens,  with  yellowish  reflections  in  the  cells,  particu- 
larly toward  the  apical  margin,  and  with  the  veins  yellow  or  pale  brown  ;  in  darker 
specimens,  with  a  brownish,  grayish,  or  black  shade  in  the  cells  and  with  the  veins 
pale  brown  or  black.  Forceps  of  the  male,  viewed  from  the  side,  always  as  long  as 
the  genital  plate,  narrow,  acutely  pointed,  sickle  shaped,  the  apex  recurved  and 
having  a  tooth-like  projection  at  the  base.     Psylla  purl  L. 

(ft)  Basal  two-thirds  of  the  frontal  cones  or  protuberances  red  or  reddish  brown; 
the  apical  one-third  white  or  yellowish.  The  front  wings,  including  the  veins,  even 
in  dark  specimens,  of  a  pale  wine  yellow,  somewhat  lighter  colored  at  the  base 
than  at  the  apex,  and  without  any  markings  Avhatever.  The  forceps  of  the  male, 
viewed  from  the  side,  two-thirds  the  length  but  distinctly  narrower  than  the  genital 
plate,  straight,  and  of  almost  uniform  width  to  the  middle,  from  which  point  it 
gradually  narrows  to  the  pointed  apex.     Psylla  pyricola  Foerst. 

J.  Scott  mentions  Psylla  simulans  Foerst.,  on  pear  trees  but  Loew 
only  found  this  species  upon  apple  in  connection  with  P.  pyricola.  P. 
simulans  is  distinguished  from  P.  pyri,  with  which  it  is  nearest  allied, 
by  the  front  wings  being  transparent  even  in  the  youngest  individuals 
with  brownish  or  blackish  shades  in  the  cells.  The  tip  of  the  clavus  is 
larger  with  more  black  and  in  the  hind  basal  cell  there  is  a  brownish 
or  blackish  stripe  along  the  whole  fold  of  the  clavus  in  the  male  just  as 
in  P.  pyricola^  but  a  little  brighter.  In  other  respects  it  agrees  with 
P.  pyri. 


THE  FIRST  INTRODUCTION  OF  BLASTOPHAGA  PSENES  INTO  CALI- 
FORNIA. 

By  GusTAV  EiSEN,  San  Francisco,  Cal. 

The  Blastophaya  psenes  or  Capri  Fig  Wasp  was  introduced  into  Cali- 
fornia last  August  for  the  first  time.  The  history  of  the  introduction 
of  this  insect  is  in  short  as  follows: 

In  the  fall  of  1890  I  visited  the  orchard  and  nursery  of  Mr.  James 
Shinn,  of  Niles,  Alameda  County,  Cal.,  for  the  purpose  of  comparing 
the  various  Smyrna  fig  varieties  growing  on  his  place.  These  figs  had 
been  introduced  here  some  ten  years  previously  by  the  San  Francisco 
Bulletin  Company  direct  from  Smyrna.  They  consist  of  three  distinct 
varieties  of  edible  figs  and  of  one  tree  of  the  Capri  Fig  or  Wild  Fig. 
These  Smyrna  varieties  have  never  borne  any  perfect  figs,  the  crop  drop- 
ping off  before  the  figs  begin  to  mature.  During  my  visit  I  called  Mr. 
Shinn's  attention  to  the  necessity  of  introducing  the  Blastophaga  psenes^ 
and  as  the  Capri  Fig  growing  on  his  place  was  the  only  large  tree  of 
the  kind  in  California,  it  would  only  be  necessary  to  have  the  first 
colony  of  insects  placed  there.  Mr.  Shinn  then  mentioned  that  he  had 
a  friend  in  Smyrna,  a  certain  missionary,  Mr.  J.  Bliss,  who  could  possi- 
bly be  made  to  interest  himself  in  our  case.  I  gave  some  advice  as  to 
how  the  importation  should  be  made  and  left  the  correspondence  to  Mr. 
Shinn. 
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One  day,  in  the  latter  part  of  August  of  tliis  year,  Mr.  J.  Shinn,  jr., 
called  on  me  in  San  Francisco,  informing  me  that  the  box  with  Capri 
figs  and  Blastophagie  had  Just  arrived  and  that  many  of  the  insects 
were  alive,  apparently  just  hatching  out.  1  at  once  went  to  Mr.  Shinn's 
place  to  help  distribute  the  colony.  On  my  arrival  I  found  that  the  box 
had  been  placed  under  the  Capri  Fig  tree  and  that  many  of  the  Blasto- 
phagfe  had  already  escaped.  The  box  contained  about  one  dozen  figs 
nearly  as  large  as  small  walnuts,  all  being  quite  dry,  one  or  two  hav- 
ing decayed.  I  noticed  that  from  the  pressure  in  the  box  many  of  the 
figs  were  closed  and  the  Blastophagte  unable  to  escape.  I  therefore 
cut  all  the  figs  open  and  thus  released  probably  several  thousand  Blas- 
tophagie.* The  box  was  suspended  in  the  fig  tree  and  the  small  insects 
soon  made  their  way  to  the  surrounding  fig  trees.  Upon  opening  some 
Smyrna  figs  a  few  hours  later,  for  the  purpose  of  i)ollinating  them  ar- 
tificially, I  found  that  several  Blastophagse  had  already  entered  them. 
As  to  the  Capri  Fig  tree  I  found  on  it  no  figs  which  I  thought  of  proper 
size  to  receive  the  Blastophagse,  some  being  too  small,  others  again  too 
large.  It  is,  however,  possible  that  some  figs  escaped  my  notice  as  the 
fig  tree  is  a  large  one,  probably  reaching  twelve  feet  in  height ;  and  only 
a  coming  year  will  show  the  final  success  of  this,  the  first  importation. 

The  Capri  Figs  were  collected  at  Lokia,  near  Smyrna,  Asia  Minor,  the 
last  days  of  June.  The  2d  day  of  July  the  box  reached  Smyrna  and 
the  18th  of  the  same  month  it  arrived  at  New  York.  On  the  23d  it 
reached  Mr.  Shinn  at  Mies,  in  California.  Thus  it  required  only  about 
twenty-five  days  to  reach  us,  a  time  short  enough  to  insure  full  success 
to  any  similar  importation.  The  best  way  to  forward  Capri  Figs  is  not 
to  wrap  them  in  cotton  or  paper,  but  simply  to  place  them  in  layers  in 
a  small  paper  box ;  each  fig  as  well  as  each  layer  should  be  separated  by 
a  small  wad  of  paper,  sufficiently  firm  to  prevent  the  figs  from  shaking 
and  rolling.  If  each  separate  fig  is  wrapped  up  too  tight  in  paper  it  is 
liable  to  decay. 


COMMENTS  ON  THE  FIFTH  REPORT  OF  THE  U.  S.  ENTOMOLOGICAL 
COMMISSION. 

By  John  Hamilton,  M.  D.,  Allegheny,  Pa. 

In  looking  over  the  Fifth  Report  of  the  U.  S.  Entomological  Commis- 
sion, Dei)artment  of  Agriculture,  recently  published,  several  inadvert- 
ences have  been  observed  in  the  nomenclature  of  various  species  ot 
Coleoptera.  As  the  editor,  A.  S.  Packard,  m.  d.,  ph.  d.,  in  the  intro- 
duction invites  corrections,  etc.,  the  following  are  submitted,  as  well 
as  a  few  remarks  to  render  some  of  the  statements  clearer. 


*The  majority  of  Blastophagge  were  winged  females;  a  few  were  wingless  males. 
I  noticed  no  parasites. 
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(Page  69.)     Chrysohothris  clilorocephala  is  scitula  Gory  (Horn.) 

(Page  80.)  The  Oak-bark  Weevil,  Magdalis  olyra  Herbst.  Tliis  would 
seem  to  be  a  misuomer,  from  the  fact  that  tliis  beetle,  as  is  well  kiio^vn, 
breeds  more  abundantly  in  deadened  and  diseased  hickory  than  it  does 
in  oak.  ^colytus  4-spinofins  Say,  is  no  doubt  often  credited  with  its 
work. 

(Page  81.)     Hyleccetus  americanus  Harris  is  H.  htgubris  Say. 

(Page  91.)     Leptura  zebra  Oliv.  is  L.  nitens  Forst.     (Horn), 

(Page  215.)  The  Acorn  Worm,  Balaninus  rectus  Say.  This  is,  with 
our  present  knowledge,  rather  a  misnomer ;  for  while  rectus  may  infest 
acorns  occasionally,  it  is  usually  bred  from  chestnuts  and  chinquapins. 
According  to  the  records  of  breeding  from  nuts  and  acorns,  the  follow- 
ing names  would  be  appropriate,  if  any  are  requisite: 

The  great  Chestnut  Wee\41-worm,  Balaninus  {caryatrypes)  prohoscid- 
eus  Fabr. 

The  smaller  Chestnut  Weevil-worm  B.  rectus  Say.  (This  has  also 
been  bred  once  from  acorns  from  Arizona.) 

The  Hazel-nut  Wee\il,  B.  ohtusus  Blanch. 

The  Hickory-nut  Weevil,  B.  caryce  Horn. 

The  Acorn  AVeeidls,  B.  quercus  Horn;  B.  uniform  is  Lee;  B.  nasicus 
Say. 

Owing  to  the  difficulty  of  separating  the  species,  the  statements  of 
observers  till  recently  are  of  doubtful  value  when  at  variance  with  the 
preceding.  Breeding  frequently  in  different  parts  of  the  country  and 
ascertaining  exactly  what  is  bred  may  give  more  diversified  food  habits 
than  the  foregoing. 

(Page  223.)     Bendroides  canadensis  Latr.  is  now  hicolor,  Newm. 

(Page  237.)  Galeruca  calmariensis  Linn.  The  beetle  mentioned  by 
Fitch  under  this  name  is  the  preceding,  G.  xanthhoniehvna  Schr.,  and 
Smith  has  delineated  a  variety,  probably  G.  gelatinariw  Fab.  G.  cal- 
mariensis Linn,  is  not  known  to  occur  in  I^orth  America,  and,  moreover, 
feeds  on  aquatic  plants. 

(Page  288.)  Stenosplienus  notatus  Oliv.  This  beetle  breeds  in  dead 
liickory  limbs,  requiring  two  years  for  its  transformation.  The  larva 
changes  to  a  beetle  in  the  fall,  but  does  not  emerge  till  the  spring. 

(Page  293.)  Borcaschema  nigrum  Say.  Breeds  abundantly  in  dead 
hickory  limbs  and  requires  two  years  for  its  development.  The  descrip- 
tion is  misplaced  by  the"  i>rinter,  and  follows  Thysances  fimhricornis. 

(Page  29(). )  33.  Sinoxylon  hasilare  Say  is  correctly  recorded.  34.  Red- 
shouldered  Ai^ate,  Apate  basilaris  Say;  this  is  the  same  as  the  preced- 
ing, S.  hasilare. 

(Page  327.)  The  Hickory-nut  Weevil,  Balaninus  nasicus  Say.  This  is 
a  misnomer,  as  a  correctly  determined  B.  nasicns  has  never  been  re- 
corded as  bred  from  the  nuts  of  the  hickory.  The  species  which  dep- 
redates on  hazel-nuts  is  B.  ohtusus  Blanch.,  not  described  at  the  time 
Mr.  Harrington  jmblished  the  article  cited. 
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(Page  350.)  Balaninus  caryatrypes  now  2)rohoscidem  Fsib.  More  re- 
cent observation  is  that  all  the  larvte  enter  the  ground  in  the  fall  and 
that  none  of  them  remain  in  the  nuts  till  spring,  which  is  stated  to  be 
probable. 

(Page  367.)  Apion  rostrum  Say.  Whether  this  species  depends  on 
the  locust  is  uncertain.  A.  nigrum  Hbst.  does  so  certainly.  There  is  one 
or  more  species  found  on  it  here  in  great  abundance,  which  is  neither  of 
the  two  named.  Several  species  will  probably  be  found  to  infest  this 
tree  when  an  expert  skillful  enough  to  accurately  separate  them  shall 
appear. 

(Page  372.)  Spermophagus  rohinke  Fab.  This  beetle  can  not  breed  in 
the  seeds  of  Robinia  as  it  is  many  times  too  large;  it  is  known,  however, 
to  inhabit  the  seeds  of  Gleditschia  triacanthm,  Honey  Locust;  hence  the 
error  has  probably  arisen. 

(Page  470.)  Ghrysomela  pallida.  I  can  not  find  that  Say  has  de- 
scribed any  species  corresponding  with  the  description  here,  i.  e.,  larvae 
8  millimetres  long,  beetle  15  millimetres  long.  The  only  Chrysomelians 
I  can  find  described  by  Say  under  the  name  pallida  are  Metachronia 
(Colaspis)  pallida,  which  is  only  3.5  to  4  millimetres  long,  and  Hispa 
pallida,  supposed  to  be  Odontofa  rosea  Weber,  which  is  similar  in  size. 

(Page  529.)  Galeruca  sanguinea.  This  is  a  European  beetle  not  yet 
known  to  occur  in  America.  The  insect  intended  is  not  very  clear,  as 
its  description  is  inadequate. 

(Page  532.)     Galeruca  vittata  is  a  Diabrotica. 

(Page  543.)  N'eoclytus  caprwa.  The  larvae  of  this  beetle  bore  into 
felled  ash  timber,  which,  if  not  used  till  the  second  year,  is  often  found 
to  be  worthless.  Healthy  growing  trees  seem  to  be  free  from  attack. 
The  beetle  emerges  from  the  wood  near  the  end  of  two  years,  the  pupa 
becoming  an  imago  late  in  the  fall  which  hibernates  till  early  spring  in 
the  larval  burrow. 

Tylonotm  himaculatus  Hald.  This  species  breeds  abundantly  in  dead- 
ened hickory,  requiring  two  years  for  its  transformations. 

(Page  591.)  Phyllodecta  vittelUnce  Linn.  The  beetle  meant  is  prob- 
ably P.  vulgatissima  Linn.,  which  is  occasionally  found  in  abundance 
on  Salix  longifolia.  The  older  authors,  it  is  true,  mention  P.  vittellinw 
as  occurring  about  Lake  Superior  and  in  British  America,  but  another 
comparison  of  specimens  seems  necessary  to  confirm  this. 

(Page  630.)     Haltica  alni  is  H.  bimarginata  Say,  the  older  name. 

(Page  641.)  BaUninus  nasicus  Say.  Harris  only  supposed  the  beetles 
found  paired  on  hazel  to  be  nasicus,  but  in  view  of  present  knowledge 
it  can  scarcely  be  doubted  the  species  was  obtusus. 

(Page  660.)  Micracls  suturalis  Lee.  This  species,  as  well  as  M. 
aculeata  Lee,  breeds  abundantly  in  dead  hickory  limbs,  requiring  two 
years  for  its  transformation. 

(Page  696.)  Eupogonius  pinivora  Fitch  (Rep.  iv,  p.  712).  This  ap- 
pears from  the  description  to  be  a  valid  species,  but  has  not  been  cata- 
logued. 

9676— No.  3 4 
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(Page  700.)  JEdUis  nodostis  Fab,,  A.  obsoletus  Oliv.  American  sys- 
tematists  place  these  in  Acanthocinus. 

(Page  700.)  Euderces  pini  Oliv.  All  on  page  701  following  "  regard- 
ing the  confusion  "  to  the  bottom  belongs  to  this  species,  having  been 
dislocated  by  the  printer  in  making  up  the  form. 

(Page  720.)  47.  Pityophthorus  S2)arsus  LeConte;  48.  Xylebortis  sparsus 
LeConte.  These  two  are  the  same  thing,  the  former  being  the  correct 
name. 

(Page  726.)  Hypomolyx  pinicola  (Couper)  is  H.  piceus  DeGeer,  which 
is  likewise  native  in  Europe  and  in  northern  Asia. 

(Page  727.)  Crypturgus  atomus  Lee.  is  C.  pusillus  Gyll.,  a  species 
which  also  is  an  inhabitant  of  Europe.  G.  atomus  is  mentioned  in  sev- 
eral places,  as  on  pp.  825,  861,  872. 

(Page  802.)     Anomala  pinicola  Mels.  is  A.  lucicola  Fabr, 

(Page  810.)    Hylobius  stupidus  Bohm.  is  Pachylobius  picivora  Germ. 

(Page  826.)  Hylurgops  pinifex  Fitch  is  Hylasies  glabratus  Zett.,  a 
species  likewise  native  in  northern  Asia  and  in  Europe. 

(Page  913.)  Metachroma  6-notata  Say  is  now  Paria  canella  Oliv. 
(Horn). 

(Page  913.)    Liopus  faeetus  Say  is  a  Lepturges. 


EXTRACTS  FROM  CORRESPONDENCE. 

Injurious  Insects  of  Nebraska." 

First  letter. — May  Beetles  {Lachnosterna  spp.).  The  larvae  of  these  beetles  were 
very  numerous  during  the  early  part  of  the  season,  when  young  corn  was  first  up.  I 
heard  many  reports  about  damage  done  to  the  plants  by  cutworms,  and  upon  inves- 
tigation I  found  that  the  greater  part  of  the  damage  was  done  by  these  larvie.  They 
coiled  themselves  at  the  root  of  the  plant  where  the  sprout  left  the  seed  and  ate  it  off 
so  as  to  kill  the  plant,  and  I  am  sure  that  a  great  portion  of  damage  laid  to  cutworms 
was  done  by  these  insects.  I  do  not  know  that  the  beetles  do  any  damage  to  speak 
of. 

Willow  Saw-fly  (Cimbex  americana).—The  larv.-e  of  tliis  insect  were  present  in  large 
numbers,  doing  great  damage  to  the  willows  of  this  vicinity.  The  writer  has  in  view 
a  willow  hedge  in  the  vicinity  that  has  for  three  consecutive  years  been  completely 
defoliated  and  at  present  writing  it  is  again  covered  with  the  worms.  During  the 
time  of  oviposition  this  peculiar  hedge  was  completely  alive  with  the  saw-flies.  The 
following  observances  may  be  of  some  use  as  to  the  habits.  The  writer  noticed  that 
trees  on  high  ground  were  more  liable  to  be  attacked  than  those  growing  in  damp 
places  along  stream  beds,  and  also  that  young  trees  were  more  damaged  than  older 
ones,  and  that  they  do  not  eat  the  common  wild  or  slough  willow  growing  naturally 
along  water  courses.  The  eflect  of  the  insect  on  the  hedge  mentioned  was  to  give 
the  trees  a  peculiarly  stunted  look  where  repeatedly  defoliated. 

The  Smeared  Acronycta  {Acronycia  oblinita). — These  are  present  during  the  fall 
months  and  are  mostly  found  feeding  upon  the  Smartweed  and  very  seldom  upon 
other  plants,  so  they  can  hardly  in  their  present  numbers  be  called  injurious. 

*  The  names  of  insects  are  for  the  most  part  taken  from  and  the  work  based  upon 
Bulletins  Nos.  5  and  14  of  the  Nebraska  State  Experiment  Station  by  Lawrence  Bru- 
ner,  entomologist. 
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The  Walnut-Caterpillar  (Datana  angusii). — This  caterpillar  is  frequently  very  in- 
jurious to  small  walnut  trees  and  often  defoliates  large  ones  that  are  situated  away 
from  natural  timber,  but  does  not  seem  to  bother  the  trees  growing  wild  in  natural 
forests  or  along  creek  banks.  On  August  10,  1889,  the  writer  observed  at  the  foot  of 
some  walnut  trees  bunches  of  these  worms  congregated,  fully  as  large  as  a  peck 
measure. 

Yellow-necked  Apple-tree  Caterpillar  {Datana  ministra). — This  caterpillar  does 
great  damage  to  young  apple  trees,  and  also  at  times  to  larger  ones.  It  has  been 
observed  to  completely  defoliate  trees  three  years  from  the  nursery.  It  has  not 
made  its  appearance  this  season  at  this  date. 

Fall  Web-worm  (Hyphantria  cunea,  Drury). — Present  in  quite  numerous  colonies 
some  seasons,  but  seems  to  favor  dry  seasons ;  does  not  do  as  much  damage  as  the 
preceding. 

Corn  Ear- worm  or  Boll  Worm. — This  was  very  numerous  last  year;  hardly  a  per- 
fect ear  of  corn  could  be  found,  and  the  excrement  of  the  worm  was  so  thick  that,  in 
husking,  large  quantities  accumulated  among  the  corn  in  wagons  and  crib ;  it  does 
great  damage  from  the  fact  that  it  makes  it  very  hard  to  get  perfect  corn  for  seed. 

Codling  Moth.— Very  numerous ;  nearly  half  of  the  apple  crop  was  infested  by  this 
moth;  such  apples  as  Ben  Davis,  Jonathan,  etc.,  were  more  affected  than  such  as 
Wine-sap,  Romanite,  and  apples  of  like  quality.  It  has  already  made  its  appearance 
in  green  Ben  Davis  apples  on  the  writer's  premises,  its  effects  being  easily  seen  by 
the  apples  falling  to  the  ground. 

Among  other  insects  I  may  mention  will  be  found  the  Plum  Curculio,  not  very 
numerous ;  the  white  scale  which  was  on  willow  and  cotton  wood  trees  at  the  writer's 
premises  for  three  years  past  has  not  made  any  appearance  so  far  this  season.— [Wil- 
liam N.  Hunter,  Nebraska,  July  23,  1891. 

Second  letter.— The  Corn  Root- worm  (Diahrotica  longicornis).  July  31:  The 
effects  of  this  worm  are  commencing  to  make  themselves  shown  after  heavy  rain 
(that  is,  what  was  planted  to  corn  last  year  and  again  this  year).  Last  year  they 
were  not  present,  at  least  I  did  not  see  or  hear  of  any,  but  possibly  tjie  lack  of  rainfall 
to  soften  the  ground  may  have  had  the  effect  of  leaving  the  corn  standing  instead  of 
its  blowing  down.  August  17 :  Its  effects  were  more  plain  to  be  seen  after  the  heavy 
rain  of  the  14th  and  15th;  the  mature  beetles  are  plentifully  present  (August  22); 
noticed  complaints  in  local  papers  from  the  western  end  of  the  county  that  this 
worm  has  been  doing  great  damage.  Since  heavy  rains  accompanied  by  wind  its 
effects  have  been  already  shown.  September  15 :  The  mature  insects  are  very  numer- 
ous. I  noticed  them  feeding  extensively  upon  the  flowers  of  the  wild  sunflower 
growing  alongside  of  the  cornfields.  They  seem  to  favor  this  weed  above  all  other 
vegetation  except  corn. 

The  Apple-tree  Tent-caterpillar  and  the  Codling  Moth  are  fully  up  to  the  average 
years.     The  former  is  much  worse  than  for  a  number  of  years  past. 

The  Green-striped  Maple  Worm  made  its  first  appearance  in  this  vicinity  Septem- 
ber 10,  and  in  comparatively  few  numbers. 

Chinch  Bug  (Blissus  leiicopterm).  I  noticed  the  first  appearance  of  this  bug  in 
small  numbers  on  August  5;  the  pink  larvae  of  the  second  age  were  most  abundant. 
Also  noticed  some  of  the  short-winged  variety  at  a  later  date,  though  it  has  not 
done  any  damage  to  crops  worth  mentioning. 

August  2.  I  noticed  the  first  appearance  of  the  Walnut  Caterpillar  {Datana  angusii) 
on  some  large  walnut  trees,  but  not  in  very  extensive  numbers.  September  15.  This 
worm  has  proved  very  numerous  and  quite  destructive  to  the  foliage. — [William  N. 
Hunter,  Nebraska,  September  15, 1891. 

Pall  Web-worm  Parasites  in  Indian  Territory. 

Since  reading  your  article  on  the  parasites  of  Hyphantria  cunea,  in  Bulletin  No.  10, 
I  have  reared  several  species.  I  inclose  for  identification  a  few  of  these  bred  species, 
both  primary  and  secondary.     No.  1  I  take  to  be  Meteorus  hyphantrias  and  cocoons. 
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No.  2  I  hardly  can  tell  what  to  call,  unless  it  is  a  coarctate  cocoon  or  pupa,  for  this 
is  within  the  dried  larval  skin.  The  imago  of  this  is  a  long-autennoed  parasite  with 
yellow  legs  and  the  size  of  Meteorus  hyphanirice.  This' is  not  surely  the  Ichneumon 
spoken  of  in  Bulletin  No.  10  as  Limner ia pallipea.  I  found  those  in  the  webs.  No.  3, 
the  greenish  secondary,  was  bred  from  this  cocoon  or  pupa.  Besides  this  green  sec- 
ondary I  have  bred  large  numbers  of  small  black  parasites  No.  4,  from  both  Meteorus 
hyphantriw  and  these  coarctate  pup;e.  Inclosed  will  also  be  found  some  pupal  shells 
of  a  fly  taken  from  Mud-dauber  cells.  Though  very  numerous,  I  cannot  rear  the 
perfect  fly  on  account  of  the  little  black  secondaries  found  inclosed  with  them. 
How  do  these  flies  gain  access  to  the  cells  of  the  Mud-dauber,  or  do  they  deposit 
ov£e  in  spiders  that  the  cells  are  filled  with?  Are  the  cocoons  inclosed  (No.  5)  those 
of  Apanteles  hyphantrice?  If  so,  I  have  bred  the  same  species  from  the  Fall  Web- 
worm,  from  a  large  green  larva,  probably  that  of  Sphinx  o-maculata,  and  a  species  of 
fall  larvae  with  tufts  of  yellow  hair.  I  find  the  cocoons  in  the  webs  of  Hyphantria 
cunea. — [A.  xV.  Caudell,  Indian  Territory,  September  23,  1891. 

Reply. — No.  1  is  Meteorus  hyphantriw.  (No.  2)  is  a  Hyphantria  larva  parasitized 
by  Limneria.  The  greenish  secondary  parasite  (No.  3)  is  one  of  the  species  of  Ptero- 
malus  and  the  small  black  secondary  (No.  4)  is  Elasmus  atratus.  The  parasite  from 
the  fly  puparia  from  the  Mud-dauber's  cell  is  extremely  interesting.  It  is  Melittobia 
pelopcei.  The  great  interest  attaching  to  this  rearing  arises  from  the  fact  that  the 
species  of  Melitohia  have  heretofore  been  reared  only  from  hymenopterous  insects. 
The  eggs  may  be  laid  before  the  cells  are  closed  by  the  wasp,  or  the  adult  female 
may  gnaw  through  the  cell.  The  cocoons  (No.  5)  are  those  of  Apanteles  hyphantriw. 
The  species  which  you  reared  from  the  Sphinx  larva  is  undoubtedly  different, 
although  belonging  to  the  same  genns.  It  was  probably  Apanteles  congregatus. 
*     *     '—[October  8,  1891. 

Notes  on  California  Insects  ;  the  Vedalia  and  other  Ladybirds. 

I  inclose  a  box  containing  insect  work  and  specimens.  On  the  grounds  of  one  of 
our  citizens  I  noticed  on  a  small  tree  of  California  Laurel  (  Umbellularia  caUfornica), 
a  peculiar  folding  of  the  points  of  many  leaves,  so  as  to  form  a  triangular-shaped 
little  house  for  some  insect.  I  opened  a  few  of  them  and  found  a  little  brown  or 
black  beetle  about  one-sixteenth  of  an  inch  long.  Then  I  found  another  Ladybug, 
much  larger,  ocher  color;  then  another,  I  think,  six-stabbed. 

My  impression  is  that  some  spider  had  folded  the  leaves,  spun  a  web-like  cocoon, 
and  the  Ladybugs  have  cut  into  it  to  get  the  spider  or  the  eggs. — [L.  D.  Morse,  M. 
».,  California,  September  10,  1891. 

P.  S. — The  place  from  which  these  specimens  were  taken  is  one  of  the  finest 
in  this  vicinity.  Two  years  ago  it  was  completely  covered  with  the  Icerya.  When 
Mr.  Koebele  came  down  here  we  planted  the  Vedalia  there.  The  result  has  been 
wonderful — the  place  is  now  almost  clear  of  the  pest. 

The  owner  of  the  place  says  1  ought  to  have  a  pension  for  tlie  good  I  had  done, 
but  I  told  her  that  it  was  the  Entomologist  of  the  U.  S.  Department  of  Agriculture 
that  deserved  the  credit.  I  was  only  a  helper  to  carry  out  what  had  been  started 
by  others. 

Reply. —  *  *  *  j  .^,jj  uuable  to  decide  whether  the  peculiar  folding  of  the 
leaves  of  the  Laurel  is  the  work  of  the  spiders,  the  webs  of  which  some  of  them 
contain,  or  the  tent-houses  or  protections  constructed  by  Tortricid  or  Pyralid  larvae 
in  which  to  spin  up  and  pui^ate. 

Both  spiders  and  Lepidopterous  larvae  construct  retreats  of  this  kind,  and  if  the 
latter  are  the  architects  of  the  ones  sent,  the  spiders  and  ladybirds  were  doubtless 
present  to  prey  upon  the  larvae  or  pupaj  of  the  Lepidoptera. 

You  can  probably  tell  by  an  examination  of  the  fresh  leaves  whether  a  lepidop- 
terous larva  has  any  connection  with  the  work  or  not,  and  if  you  find  anything  of 
interest  I  shall  be  glad  to  have  you  furnish  us  with  specimens. 
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The  small  browu  ladybird  is  Scymnns  collarii^  Melsh.,  and  th»'  larger  spotted  oue  is 
Hippodamia  convergenH  Guer., 

Nothing  but  the  skins  and  webs  of  the  spiders  were  received,  and  from  these  the 
species  can  not  be  determined. — [September  18, 1891.] 

An  injurious  Flea-beetle  in  Utah. 

First  lp:tter. — I  inclose  some  insects  which  are  doing  considerable  damage  to 
young  tomato  plants  and  young  beans.  They  feed  chiefly  on  the  under  side  of  the 
leaves,  but  feed  on  both  sides  during  the  middle  of  the  day.  At  night  they  shelter  them- 
selves under  clods,  especially  where  the  plants  are  coming  up.  They  crawl  under  the 
uplifted  crust  and  not  only  shelter  themselves  but  feed  on  the  young  plant  before  it 
gets  above  ground.  Will  you  be  so  kind  as  to  tell  me  what  it  is,  and  whether  or  not 
its  life  history  is  known  ? 

I  first  tried  spraying  with  Paris  green,  but  the  plants  were  so  small  that  I  could 
not  wet  the  under  side  of  the  leaves.  Am  now  using  arsenic  mixed  with  flour  and 
applying  with  bellows,  biit  have  not  yet  had  time  to  note  its  eifect. — [E.  S.  Richman, 
Utah,  June  9, 1891. 

Sp:cond  letter. — When  I  wrote  you  before  I  said  I  should  try  Paris  green  mixed 
with  flour,  but  as  I  could  not  get  the  article  in  town  I  used  white  arsenic,  and  the 
application  was  followed  almost  immediately  by  a  rain  which  killed  over  half  the 
plants.  I  have  since  used  kerosene  emulsion  with  good  results.  Plants  should  be 
sprayed  during  the  middle  of  the  day  while  the  insects  are  active.  During  the 
cooler  portions  of  the  day  they  have  sheltered  under  clods  and  whatever  rubbish 
may  be  available. — [E.  S.  Richman,  Utah,  Julj^  3, 1891. 

Reply. — The  sp.ecimens  came  safely  and  proved  to  be  a  species  known  as  Epitrix 
8ubc7'inita  Lee.  Your  account  of  your  experience  is  very  interesting  and  the  results 
are  quite  what  I  should  have  anticipated. — [July  11, 1891.] 

A  new  Enemy  to  Pear  Iieaves. 

In  going  through  our  pear  trees,  we  noticed  a  little  black-winged  insect  that  was 
eating  the  soft  leaves  and  doing  considerable  damage,  considering  their  numbers. 
We  inclose  samples  of  both  the  insects  and  the  leaves.  Possibly  you  can  tell  us 
what  they  are  and  whether  there  is  any  way  in  which  we  can  get  rid  of  them,  for 
evidently  if  they  are  undisturbed  they  will  become  quite  a  nuisance. — [Smiths  and 
Powell,  New  York,  August  11,  1891. 

Reply. —  *  *  #  The  insect  which  you  send  has  no  common  name,  but  is  known 
scientifically  as  Syatena  frontalis  Fabr.  It  is  comjiaratively  new  in  the  r61e  of  an 
enemy  to  pear  leaves,  and  the  best  remedy  will  be  to  spray  with  Paris  green  or  Lon- 
don purple  in  the  proportion  of  one-fourth  pound  of  the  poison  to  50  gallons  of 
water.— [August  26,  1891.] 

Abundance  of  Colorado  Potato  Beetle  in  G-eorgia. 

*  *  *  The  Colorado  Potato  Beetle  was  very  numerous  in  this  part  this  season. 
It  is  the  first  time  I  have  seen  them  in  any  great  numbers.  I  first  observed  them 
about  twelve  or  thirteen  years  ago;  just  a  few  straggling  specnnens  every  year  until 
this  one.  I  do  not  believe  any  one  took  the  trouble  to  kill  them,  as  but  very  few 
know  them  when  they  see  them. — [George  Noble,  Georgia,  July  31,  1891. 

A  Grapevine  Plea-beetle  of  New  Mexico. 

Inclosed  find  box  of  bugs  that  appeared  here  on  the  evening  of  the  24th  of  this 
month.  They  came  out  of  the  ground  from  small  holes,  similar  to  those  of  ants,  but 
came  by  the  millions.  They  are  devouring  the  grapevines.  They  strip  a  vine  in 
about  two  hours.  So  far  they  have  not  attacked  any  other  class  of  vegetation.  What 
are  they  and  what  will  rid  us  of  them?    I  have  killed  millions  of  them  by  spraying 
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them  with  coal  oil,  but  don't  knoAV  yet  whether  the  coal  oil  will  kill  the  vines  or 
not.  They  have  infested  about  twenty  vineyards,  aud,all  on  the  same  day. —  [J.  J. 
Leeson,  New  Mexico,  June  26,  1891. 

Reply. — The  insect  is  oue  of  the  steel-blue  Flea-beetles  known  as  Haltica  foliacea 
Lee.  Your  lemedy  of  spraying  with  kerosene  is  a  good  oue,  but  if  you  use  pure 
kei'oseue  yon  will  probably  injure  the  foliage  of  your  plants  quite  as  much  as  the 
beetles  would  have  done  had  they  been  unmolested.  It  will  be  better  for  you  to 
prepare  an  emulsion  of  kerosene  and  soap  according  to  the  forninla  on  page  5  of 
Circular  No.  1  of  this  Division.  I  will  esteem  it  a  favor  if  you  will  notify  me  as  to 
the  success  of  your  spraying  applications  and  as  to  the  future  spread  of  the  inSect. — 
[July  3,  1891.] 

Notes  on  the  Palm  Weevil. 

I  mail  you  to-day  three  cocoanut  beetles  which  lay  the  eggs  of  the  borers  in  the 
cocoanut  trees.  Also  inclosed  find  a  published  article  l)y  myself  clipped  from  Home 
and  Farm  of  Louisville,  Ky. ;  they  find  no  remedy.  I  am  in  hopes  that  you  will  be 
kind  enough  to  inform  me  of  some  remedy  or  protection. — [John  B.  Hickey,  Hon- 
duras, Central  America,  September  14,  1891. 

*  *  *  About  one  month  ago  I  cut  down  a  small  cohoou  tree,  very  much  resem- 
bling the  cocoanut  palm,  cutting  it  through  the  tender  portion — the  bud.  In  two 
or  three  days  it  began  to  sour,  and  for  a  few  evenings,  between  sunset  and  dark,  I 
noticed  several  of  these  beetles  fly  to  it  and  bury  themselves  an  inch  or  more  in  the 
soft  pulp,  some  of  them  remaining  there  all  day.-  In  about  10  days  they  were  all  gone. 
A  month  later  I  cut  the  stump  off  about  3  feet  lower  down  and  found  it  full  of  holes, 
and  some  ten  or  twelve  worms  about  the  size  of  a  man's  thunrb,  1|  inches  long, 
with  a  short,  hard  head,  resembling  very  much  the  common  grub  worm.  Now,  it  is 
my  opinion  that  the  beetle  lays  the  eggs  of  these  boring  worms  in  blooms,  which, 
when  dead,  fall  between  the  stalks,  and  from  them  come  the  worms  which  bore  in 
the  body  of  the  tree  and  soon  kill  it.  They  do  not  make  much  of  a  hole  at  first,  but 
under  favorable  conditions  soon  become  large  enough  to  do  permanent  damage. 

The  cocoanut  tree  is  especially  adapted  to  soil  near  the  salt  water,  and  during  a 
rainy  spell  of  a  few  days  I  have  noticed  a  golden-colored  glue  or  sap  running  out  of 
some  of  the  trees,  but  failed  to  find  any  borers  in  them.  Burning  the  top  of  the 
tree  with  fire  when  the  first  symptoms  are  noted  will  save  the  tree  from  total 
destruction,  but  it  dwarfs  it  so  much  that  it  is  of  but  little  good  afterwards.  These 
beetles  are  found  in  southern  Florida  as  well  as  here.  When  a  cabbage  palm  is  cut 
down  the  stump  is  attacked  much  like  the  cohoon  stump  I  have  described.  There 
are,  however,  old  cocoanut  groves  in  Florida  which  have  had  no  experience  with 
these  borers  and  know  nothing  of  them.  I  am  in  hopes  that  I  can  find  some  remedy 
or  protection. 

Reply. — The  cocoanut  beetle  which  you  send,  and  to  which  you  refer  in  your 
printed  communication  to  the  Louisville  (Ky.)  Home  and  Farm,  is  the  well-known 
Palm  Weevil,  Bhynchophorus  palmar uml^vww.,  which  is  abundant  throughout  Central 
America  and  a  large  portion  of  South  America,  extending  also  into  the  extreme 
southern  j)ortion  of  California.  The  Palm  Weevil  of  Florida  which  develops  in  the  Cab- 
bage Palmetto  is  a  different,  though  congeneric  species,  BhynchopJiorus  simmermanni 
Schoenh.  (cruenlatus  Fab.).  There  is  no  way  of  saving  a  cocoanut  tree  once  badly 
infested  by  the  larvae  of  the  weevil,  and  since  such  trees  will  surely  die,  they  should 
be  promptly  felled  and  the  infested  portion  burned  to  prevent  a  further  multiplica- 
tion of  the  beetles.  There  is,  however,  a  preventive  method,  and  this  consists  in 
ciatting  down  or  wounding  several  young  trees  of  any  wild  species  of  palm  growing 
in  the  vicinity  of  the  cocoanut  trees.  The  fermenting  sap  of  the  trunks  of  such 
trees,  as  you  have  yourself  seen,  attracts  the  beetles  strongly,  and  a  multitude  of 
them  can  thus  easily  be  captured  and  killed  before  they  have  oviposited.  The  trunks 
of  the  felled  trees  will  soon  be  filled  Avith  the  larvie,  and  the  infested  portion  should 
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be  sawed  off  and  burned  before  the  larv*  have  matured.  If  concerted  action  on  the 
part  of  owners  of  cocoanut  trees  could  be  obtained,  this  method  woukl  no  doubt 
materially  contribute  toward  a  diminution  in  the  number  of  the  beetles  and  a  con- 
sequent lessening  of  the  damage  to  the  cocoanut  trees. — [September  25,  1891.] 

Rhynchites  bicolor  injuring  Cultivated  Roses. 

I  forward  specimens  of  Coleoptera  which  are  proving  very  injurious  to  our  roses. 
I  have  not  known  this  insect  as  a  rose  pest  before.  The  beetle  can  be  frequently 
caught  with  its  long  proboscis  buried  deep  in  the  rosebud,  and  it  also  seems  to  cut 
the  stem,  or  otherwise  injure  the  bud  just  at  the  thin  part  of  the  stalk  below  the 
calyx,  and  afterwards  the  bud  droops,  hangs  its  head,  and  dries  up.  I  send  you  a 
quantity  of  the  injured  buds  of  three  kinds  of  rose  for  examination,  and  I  shall  feel 
obliged  for  any  information  regarding  this  enemy  of  our  beautiful  flowers.  I  have 
not  seen  the  insect  upon  anything  but  roses. — [Arthur  Boyle,  New  Mexico,  June  22, 
1891. 

Reply. — The  insect  which  is  damaging  your  roses  is  a  weevil  known  as  Rhynchites 
bicolor.  An  insect  of  this  same  genus  is  found  upon  roses  in  England,  and  this  may 
be  the  species  which  you  have  seen.  It  will  be  difficult  to  suggest  a  remedy  without 
tnowing  the  breeding  habits  of  the  insect.  At  this  distance  it  will  be  impossible  to 
advise  you  on  this  point.  '  The  early  habits  of  the  species  are  not  known  to  entomol- 
ogists. If  you  can  find  where  the  female  lays  her  eggs  and  where  the  larvae  develop 
you  may  be  able  to  find  a  remedy. — [July  3,  1891.] 

The  Coleoptera  in  the  National  Museum. 

With  this  I  mail  you  a  box  containing  27  species  and  57  specimens,  mostly  Coleop- 
tera that  I  noticed  were  lacking  or  but  poorly  represented  in  your  collection.  I 
will  contribute  more  if  you  wish  (in  all  orders).  *  *  *  1  ^jn  \)q  glad  to  con- 
tribute more  material  and  try  to  make  your  collection  a  "Mecca"  for  students. 
During  my  visit  to  Washington  the  collection  afforded  me  real  satisfaction,  enabling 
me  to  correct  some  errors  in  my  own  series.  There  are  larger  collections  than 
yours,  but  if  they  are  so  perfect  and  iu  such  order  and  so  carefully  guarded  that  it 
is  dangerous  to  touch  them  for  fear  of  breaking  something,  and  so  crowded  that 
one  can  not  get  a  specimen  out  to  examine,  then  a  student  must  hunt  another  place, 
which  your  collection  bids  fair  to  supply.  Your  North  American  Coleoptera  seem 
to  be  very  accurately  named,  which  is  a  refreshing  rarity  as  compared  with  other 
public  collections,  and  I  hope  you  will  get  all  the  types,  as  you  seem  to  have  the 
best  place  for  them  iu  the  United  States. — [Charles  Dnry,  Ohio,  June  6,  1891. 

A  good  Collection  of  Agrilus  at  the  National  Museum. 

I  have  this  day  sent  to  the  National  Museum  the  Agrilus,  every  specimen  as  it 
me  all  carefully  scrutinized  and  correctly  named  after  careful  comparison  with  the 
Le  Conte  types. 

The  collection  is  a  very  good  one— really  better  than  the  Le  Conte  collection,  and 
in  numbers  quite  equal  to  that  of  Ulke  and  therefore  second  only  to  mine. — [George 
H.  Horn,  Pennsylvania,  August  13,  1891. 

A  Leaf-miner  infesting  Sour  Gum. 

Inclosed  herewith  1  send  you  some  leaves  of  Nyssa  or  Sour  Gum.  Every  leaf  on 
the  tree  was  infested  by  this  "Leaf-miner."  I  saw  the  tree  August  6  for  the  first 
time  in  Glens  Falls,  N.  Y.,  and  then  observed  that  all  the  leaves  on  the  tree  (there 
is  but  one  in  Glens  Falls),  were  infested  by  this  insect.  I  once  found  in  Apios  tube- 
rosa  a  larva  that  looked  like  this.  I  had  the  good  fortune  to  see  the  oval  holes 
made  by  the  insect.  The  cut  was  made  by  a  swinging  of  the  head  from  side  to 
side,  depressed  and  then  elevated;  then  the  convex  edges  of  the  cut  were  brought 
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together;  then  the  insect  turned  and  in  the  same  way  cut  the  other  side.  1  did 
not  see  the  final  movements,  as  my  attention  was  called  otf  lor  a  few  moments,  aud 
when  I  again  looked  the  pieces  were  cut  oft'  and  lay  on  the  bottom  of  the  tumbler, 
iu  which  a  cluster  of  leaves  were,  and  the  edges  had  been  drawn  together.  I  see 
that  some  of  the  insects  do  not   leave  the   leaf — are   iiossibly    dead  from  fungus. 

*  *     * — [George  F.  Waters,  Massachusetts,  September  10,  1891. 

Reply. —  *  *  *  The  Leaf-miner  which  infests  Nyssa  or  Sour  Gum  is  AntisjiHo 
nysscefoliella  Clem.  A  description  of  the  larva  and  cocoon,  with  an  account  of  its 
habits,  was  given  by  Clemens  in  the  Proc.  Academy  Nat.  Sci.,  Philadelphia,  Pa., 
in  1860.     Chambers  has  since  written  on  the  same  insect  iu  Psyche,  vol.  iii,  p.  363. 

*  *     *    —[September  14,  1891.] 

Disappearance  of  the  Gypsy  Moth  in  England. 

*  *  *  I  observe  you  have  had  a  discussion  on  the  probability  of  ridding  your- 
selves of  the  Gypsy  Moth  Ocneria  dispar.  The  difticulty  would  be  to  bring  about 
united  action,  the  vis  inertice  of  the  ordinary  man  is  so  hard  to  overcome ;  but  I  sup- 
pose you  know  that  we  have  unintentionally  exterminated  it  in  this  country.  It 
used  to  be  found  in  our  fen  districts  in  plenty.  I  have  some  old  specimens  so  obtained ; 
but  I  think  it  must  be  forty  years  at  least  since  one  has  been  taken  wild.  All  the 
modern  British  specimens  have  been  bred  for  many  generations  in  captivity  and 
have  become  small. 

It  is  singular  that  our  two  dispars  have  disappeared,  the  species  in  question,  and 
also  Chrysophanus  dispar,  both,  fen  insects. 

I  think  the  Gypsy  Moth  must  have  been  destroyed  simply  by  collectors,  but  the 
C.  dispar  was  destroyed  by  drainage  indirectly ;  for  in  consequence  of  the  rapidity 
with  which  the  water  accumulated  during  one  wet  season,  all  the  larvae  were  at  one 
fell  swoop  drowned  "^vhile  feeding — alas!  a  well  defined  local  form  of  ('.  hippothoe 
lost  to  the  world.  They  now  fetch  from  £  4  to  £  5  a  i>air. — [J.  Jenner  Weir, 
England,  August  6,  1891. 

Remedies  for  Squash  Borer. 

I  corresponded  with  you  lately  iu  regard  to  the  Striped  Cucumber  Beetle.  I  Avas 
able  to  overcome,  apparently,  that  pest,  aud  my  squash  vines  grew  and  looked  vig- 
orous, and  had  on  large  squashes,  and  then  began  to  die.  While  the  false  blossoms 
were  on,  the  beetle  would  enter  them,  and  they  would  fall  to  the  ground  while  the 
stems  were  green.  Then  I  noticed  that  the  leaves  in  places  would  turn  yellow,  then 
the  leaf  stem,  aud  finally  the  vine.  I  took  a  wire  and  dug  into  the  vine  at  the  joint 
of  the  leaf  and  found  a  white  grub,  with  a  black  head,  fully  an  inch  long.  A  num- 
ber were  in  each  vine.  Can  you  tell  me  what  niiikes  the  grub,  and  a  preventive? — 
[George  W.  Van  Eps,  New  York,  August  31,  1891. 

Reply. — The  larva  found  mining  your  squash  vines  is  the  common  Squash  Borer, 
Melittia  cucurhitce  Harris.  The  parent  of  this  larva  is  rarely  seen,  and  belongs  to  the 
family  of  clear-winged,  wasp-like  moths  known  as  Sesiidae.  The  moth  appears  iu 
the  Middle  and  Northern  States  from  the  middle  to  the  last  of  June,  the  female  de- 
positing her  eggs  in  the  morning  aud  afternoon  on  the  stocks  of  the  plant  just  about 
or  at  the  surface  of  the  ground.  Spraying  with  Paris  green  or  London  purple  will 
destroy  the  young  larvte  as  they  eat  into  the  stem,  but  is  not  as  siiccessful  as  it 
might  be,  owing  to  the  fact  that  it  is  diflicult  to  get  the  mixture  to  wet  the  vine  on 
the  underside  where  the  egg  is  deposited  and  where  the  larva3  enter  the  plant.  Pro- 
fessor Smith,  of  the  New  Jersey  Station,  has  found  a  more  satisfactory  remedy  to 
consist  in  lifting  the  vines  and  rubbing  the  underside  of  the  leaf  with  the  finger, 
thus  crushing  the  eggs.  This  should  be  done  twice  or  three  times  during  the  egg- 
laying  season,  say  from  the  middle  to  the  last  of  June,  at  intervals  of  about  a  week. 
In  Mr.  Smith's  experience  this  process  was  eminently  successful.  Where  planting 
can  be  deferred  until  July  the  moths  will  have  disappeared  and  no  injury  need  be 
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feared.  The  old  remedy  consisted  in  cutting  out  the  larvae,  and  this  should  still  be 
practiced  in  the  case  of  any  that  escape  the  treatment  indicated  above.  The  larvae 
are  of  slow  growth,  and  are  found  in  the  vines  up  to  the  end  of  September  or  even 
into  October.  When  fully  mature  they  leave  the  vines  and  burrow  into  the  soil,, 
changing  to  pupae,  and  pass  the  winter  in  this  stage,  transforming  to  moths  the  fol- 
lowing spring. — [September  4,  1891. 

Forest  Injury  of  the  Oak  Edema. 

The  Oak  Edema,  E.  albifrons,  is  very  bad  in  Michigan.  Whole  forests  of  Oak, 
Elm,  and  Maple  are  being  entirely  stripped  of  foliage.  Of  course,  it  is  not  likely 
that  such  serious  devastation  will  occur  next  year,  and  the  defoliation  so  late  is  not 
so  serious  as  when  it  occurs  earlier,  yet  such  extensive  raids  are  worthy  of  record,^ 
so  I  send  it  for  Insect  Life. — [A.  J.  Cqok,  Michigan,  September  12,  1891. 

On  the  Treatment  of  Tent  Caterpillars. 

I  Avould  like  to  know  if  you  can  give  me  any  light  on  the  subject  of  getting  rid  of 
the  Tent  Caterpillar ;  they  are  ruining  my  business  in  this  State,  as  bee-keepers  are 
getting  but  little,  and  in  many  places,  no  honey,  hence  you  see  they  do  not  want 
supplies.  This  year  I  have  not  obtained  a  pound  of  honey  from  123  colonies  from 
Bass  wood,  an<l  as  we  expect  nine-tenths  of  our  honey  from  that  source  we  will  either 
have  to  quit  the  business  or  get  rid  of  the  worms  in  some  way.  After  they  stripped 
the  Basswood  trees  last  summer  they  then  went  ou  the  Oak  and  Elm  until  our  heavy 
forests  in  these  parts  looked  as  naked  as  winter.  I  wrote  to  the  Department  of 
Agriculture  three  or  four  years  ago  about  the  matter  and  was  told  that  there  was  little 
danger  of  their  appearing  in  the  same  districts  more  than  one  or  two  years,  but  they 
have  been  increasing  ever  since.  I  have  read  a  few  articles  concerning  the  experi- 
ments for  killing  Chinch  Bugs  by  spreading  a  disease  among  them  with  infested  bugs 
and  wondered  if  something  could  not  be  done  in  the  same  line  with  the  Tent  Cater- 
pillar.—[F.  C.  Erkel,  Minnesota,  October  3,  1891. 

Reply.— There  is  nothing  to  be  hoped  for  in  the  way  of  contagious  disease  which 
can  be  artificially  controlled,  and  if  the  Tent  Caterpillars  are  growing  worse  in  your 
neighborhood  your  only  release  will  be  by  the  most  energetic  measures.  It  is  an 
open  question  whether  it  will  pay  you  to  go  through  the  woods  in  your  neigh- 
borhood and  destroy  the  webs  wherever  they  are  seen,  either  by  spraying  a  Paris 
green  or  London  purple  solution  into  them,  or  by  burning  them  off  with  torches, 
but  no  other  remedy  can  be  suggested.  It  should  be  done  early  in  the  season,  as 
soon  as  the  webs  appear,  and  before  the  Basswood  begins  to  bloom.— [October  8, 
1891.] 

The  Catalpa  Sphinx. 

I  have  a  splendid  Catalpa  tree  which  has  been  so  infested  with  a  large,  rapacious 
worm,  that  1  had  made  up  my  mind  to  have  it  cut  down,  when  I  thought  perhaps 
you  could  suggest  some  remedy  for  this  pest.  When  the  leaves  were  fully  grown, 
and  the  bloom  putting  out  in  June,  a  greatnumber  of  worms  appeared  on  the  leaves 
about  half  grown  when  noticed,  and  eating  ravenously.  In  a  few  days  they  were 
fully  grown,  and  in  a  few  more  days  every  leaf  was  eaten  up,  and  those  that  had 
not  been  shaken  oft'  the  tree  fell  oft',  or  crawled  down  and  disappeared. 

The  tree  put  out  fresh  leaves,  and  when  they  were  half  grown  I  looked  closely  and 
found  myriads  of  the  young  inch-long  worms  hard  at  work,  eating  away  for  life. 
This  last  crop  did  not  make  so  long  a  stay,  seeming  to  be  full  grown  in  a  few  days, 
and  left  before  the  leaves  all  disappeared.  When  grown  it  is  three  inches  long,  a 
bright  green  color  underneath,  with  a  black  stripe  down  the  back  and  a  white  stripe 
on  either  side  of  the  black  one.  It  is  the  handsomest  worm  I  know,  with  no  horns 
or  repulsive  looking  stings  about  it.  What  can  I  do  to  save  the  tree?  It  is  twelve 
years  old,  and  I  never  noticed  any  worms  on  it  till  four  years  ago,  when  we  shook 
them  down  and  killed  them.— [Mrs.  R.  E.  Peyton,  Virginia,  September  30,  1891. 
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Reply. —  *  *  *  The  caterpillar  which  is  damaging  your  Catalpa  tree  is  the 
larva  of  the  common  Catalpa  Hawk-moth,  Sphinx  catalpa.  This  insect,  until  within 
a  year  or  so,  has  been  considered  rather  rare  by  entomologists,  but  for  some  reason 
has  become  very  numerous  in  this  section  of  the  country.  *  *  *  The  best  remedy 
will  be  to  spray  the  tree  with  London  purple  or  Paris  green  in  the  proportion  of  one- 
fourth  of  a  pound  of  the  poison  to  50  gallons  of  water.  This,  however,  will  be  a 
difficult  thing  to  do  unless  yovi  have  on  yo\ir  place  a  strong  double-acting  force 
pump  fitted  with  a  long  hose  which  can  be  elevated  into  the  tree,  yet  it  is  the  only 
remedy  which  can  be  suggested  beyond  destroying  the  caterpillars  as  they  descend 
the  tree  to  transform  to  chrysalides  in  the  soil. — [October  3,  1891.] 

Peach  Trees  injured  by  Gortyna  nitela. 

I  have  some  peach  twigs,  or  rather  tops,  showing  work  of  an  insect  entirely  new 
to  me  and  to  this  locality.  They  have  already  destroyed  twenty  of  my  peach  buds, 
and  are  at  work  as  vigorously  as  ever.  We  cut  ofl'  and  destroy  by  fire  the  tops  as 
soon  as  we  find  them  withering.  By  splitting  you  will  find  a  worm  in  the  stock 
with  a  black  belt  around  it.  In  the  box  is  a  moth  and  caterpillar  that  I  found  on 
the  little  trees.— [W.  N.  Irvin,  Ohio,  June  30,  1891. 

Reply. — The  insect  which  is  injuring  the  tops  of  your  Peach  trees  by  boring  into 
them  is  the  so-called  Stalk-borer,  Gortyna  nitela.  This  insect  seldom  damages  per- 
«nnial  plants,  but  is  found  commonly  boring  into  potato  and  tomato  plants,  corn, 
rag-weed,  and  various  other  annuals.  It  is  therefore  not  a  specific  pest  of  your 
crop,  and  its  occurrence  may  be  held  to  be  more  or  less  accidental.  They  will 
doubtless  soon  leave  your  peaches;  indeed,  there  is  no  remedy  possible  beyond 
pruning  and  burning  the  infested  twigs  before  the  bud-worms  leave  them. — [July 
3,  1891.] 

Hair  Worm  Parasite  of  the  Codling  Moth. 

Inclosed  herewith  you  will  find  a  "what  is  it/'  found  in  the  core  of  an  apple  by 
Mrs.  A.  M.  Chapiu  of  this  place.  When  found  it  was  nicely  coiled.  It  assumed  its 
present  distorted  position  when  exposed  to  the  light  and  air. — [I.  J.  Jamison,  Penn- 
sylvania, September  5,  1891. 

Reply. —  *  »  *  fhe  specimen  sent  is  one  of  the  so-called  hair-worms  of  a 
species  which  has  several  times  before  been  found  in  apples  in  this  country.  It  is 
parasitic  on  the  larva  of  the  apple  worm  or  Codling  Moth,  and  sometimes  leaves  its 
host  before  the  latter  has  escaped  from  the  fruit,  and  remains  coiled  in  the  hollow  at 
the  core  of  the  apple.  The  scientific  name  of  this  worm  is  Mermis  acuminata,  and  it 
has  been  taken  directly  from  the  larva  of  the  Codling  Moth  found  under  bands 
placed  about  the  tree,  so  that  there  is  no  doubt  whatever  about  its  being  parasitic  on 
the  larva  of  this  insect.  A  closely  related  species  is  parasitic  on  grasshoppers, 
crickets,  and  allied  insects. — [September  8,  1891.] 

False  Chinch  Bug  in  "Wyoming. 

By  request  of  the  farmers  of  this  vicinity  I  have  sent  you  a  bottle  containing  what 
is  supposed  to  be  Chinch  Bugs.  They  were  found  by  a  farmer  living  about  twenty 
miles  from  this  town,  who  states  that  he  shook  this  number  from  a  grease-wood  bush, 
and  that  the  ground  and  shrubbery  in  that  vicinity  were  covered  with  the  insect. 
He  found  by  marking  the  place  where  they  were  first  discovered  that  they  traveled  at 
therateof  onemilein  three  days,  and  were  at  that  time  working  toward  his  wheat  and 
alfalfa  field.  It  is  supposed  that  the  iusect  was  brought  into  this  counti'y  from  Colo- 
rado or  Nebraska,  as  grain  from  these  two  States  has  of  late  been  shipped  in  here, 
and  the  insect  was  first  discovered  on  the  roads  leading  into  the  town.  *  *  * — [R. 
M.  Crawford,  Wyoming,  August  31,  1891. 

Reply. —  *  *  *  The  specimens  prove  to  be  chiefly  pupse  of  an  insect  having  the 
common  name  of  the  False  Chinch  Bug,  on  account  of  its  close  resemblance  to  the 
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true  Cliincli  Bug,  for  which  it  is  frequently  mistaken.  Its  scientific  name  is  Nysi 
angustatus  Uhler,  and  it  is  somewhat  closely  allied  to  the  true  Chinch  Bug  both  in : 
systematic  position  and  iu  habit.  An  account  of  it  is  given  in  the  report  of  the  Ento- 
mologist contained  in  the  Annual  Report  of  this  Department  for  1884,  i>p.  315-317.  It 
is  a  very  general  feeder,  and  in  fact  there  are  but  few  plants  that  it  will  not  attack. 
It  frequently  occurs  in  injurious  numbers,  particularly  iu  the  Mississippi  Valley  and 
westward.  It  mostly  affects  garden  crops,  such  as  potatoes,  turnips,  cabbages, 
etc.,  and  small  fruits,  such  as  the  strawberry,  but  is  not  often  a  serious  pest  of 
cereals     *     *     *. — [September  8,  1891.] 

Kerosene  Emulsion  successful  against  the  Chinch  Bug. 

The  kerosene  emulsion  has  been  satisfactory  to  us  in  preventing  chinch  bugs 
from  injuring  the  corn.  We  are  trying  the  remedy  at  a  farm  4  miles  out  of  town. 
The  bugs  were  very  numerous  iu  an  8-acre  field  of  winter  wheat.  When  this  was  cut 
most  of  them  moved  to  an  oat  field  adjoining,  but  a  good  many  to  a  cornfield  which 
corners  on  the  wheat  field.  The  owner  had  tried  to  kill  them  with  Paris  green,  ap- 
plied as  for  the  Colorado  potato  beetle.  The  Paris  green  mixture  injured  the  corn 
somewhat,  but  had  not  killed  a  bug  as  far  as  I  could  see.  Four  rows  back  we  cut 
out  the  corn.  A  deep  furrow  was  plowed  along  this  vacant  space  in  which  green 
corn  was  placed.  The  bugs  traveled  from  the  grain  field  and  attacked  the  corn  out- 
side the  furrow  as  well  as  that  lying  in  it.  We  used  the  kerosene  emulsion,  diluting 
it  one  to  ten,  applying  it  with  a  sprinkling  pot,  washing  them  off  the  standing  corn 
and  sprinkling  the  stalks  in  the  furrow,  applying  every  second  or  third  day.  We 
have  followed  this  plan  now  for  about  ten  days,  and  must  keep  it  up  a  few  days 
longer  since  most  of  the  bugs  are  in  the  oats,  which  are  nearly  ready  to  cut.  As  soon 
as  the  oats  are  cut,  of  course  they  will  move  on  to  the  corn.  This  will  bring  on  the 
last  contest.  There  is  no  question  of  winning  if  we  persist.  I  hear  of  the  remedy 
being  successfully  used  in  several  parts  of  the  State.  I  inclose  a  copy  of  the  circu- 
lar which  was  most  hastily  prepared  and  sent  out  over  the  State  from  this  station. 
I  also  inclose  a  letter  from  Dr.  E.  Fred  Russell,  of  Poynette,  Wis.  It  was  at  Dr. 
Russell's  place  that  I  saw  the  emulsion  first  used.  He  was  following  closely  the 
directions  given  by  you  on  page  81  of  the  report  of  the  Department  of  Agriculture 
for  1887.  It  gives  me  great  pleasure  to  have  this  opportunity  of  bearing  testimony 
to  the  good  results  to  our  agriculture  from  your  Division. — [W.  A.  Henry,  Wiscon- 
sin, August  3,  1891. 

Old  Broods  of  the  Periodical  Cicada. 

The  writer  has  witnessed  every  periodical  advent  of  the  "  Seventeen-year  Locust" 
^(Cicada  septendecim)  in  this  present  century — 1817, 1834, 1851, 1868, 188.5 — and  in  course 
its  next  appearance  will  be  in  June,  1902.  Although  a  schoolboy  in  1817,  I  remem- 
ber how  it  delighted  me  as  I  passed  along  the  woody  school  path  to  give  the  droop- 
ing limbs  of  the  forest,  bending  with  these  winged  insects,  a  sudden  jerk  and  see  them 
hunt  other  resting  places.  They  were  more  nixmerous  that  year  than  we  have  seen 
them  since.  The  gray  squirrel,  in  1834  especially,  fattened  on  them,  as  both  were  far 
more  plentiful  in  those  primitive  days. 

The  belt  of  country  in  which  these  insects  make  their  appearance  in  the  years  given 
above  runs  through  Illinois,  Indiana,  Ohio,  Pennsylvania,  Maryland,  eastward;  in 
localities  north  aud  south  of  this  they  have  other  years  of  maturity.  The  Thirteen- 
year  Locust  is  unknown  to  the  writer. 

We  have  noticed  that  in  all  these  years  the  seasons  were  always  favorable  for  their 
appearance,  an  early  opening  of  spring  and  fine  favorable  weather  following,  their 
advent  commencing  the  1st  of  June  and  lasting  through  that  month.  Although 
three  weeks  are  given  as  the  period  of  their  winged  state  iu  sunshine,  yet  all  do  not 
leave  the  ground  in  one  day  aud  cast  their  mundane  coats,  so  their  day  seems  longer. — 
[Luke  Smith  Motte,  Ohio. 


vNote  on  a  Leaf-hopper. 

%■  Inclosed  find  specimens  of  insects  which  I  fin<l  feeding  on  the  California  Hedge 
Plant.  They  are  new  in  this  city,  this  year  being  their  first  appearance.  Their  rav- 
ages are  apparent,  though  not  yet  serious. — [Henry  Allison,  Texas,  July  2,  1889. 

Reply. — The  insect  which  feeds  upon  your  "California  Hedge  Plant"  is  one  of  the 
leaf-hoppers  known  as  Ormenis  pruinosa.  The  best  remedy  for  this  insect  will  be  the 
application  of  a  dilute  kerosene  emulsion  made  according  to  the  formula  given  upon 
page  3  of  Circular  No.  1,  new  series. — [July  8,  1891.] 


Destructiveness  of  the  Corn-root  Plant-louse  in  Nebraska. 

I  write  these  few  lines  to  mention  the  destructiveness  of  these  lice  on  our  corn 
crop  of  the  last  season.  Some  signs  of  their  destructiveness  were  noticed  last  year, 
when  they  were  so  small  that  only  a  good  eye  could  see  them.  They  were  light  green  in 
color.  As  they  grew  in  size  for  two  or  three  weeks,  their  color  changed  to  alight  yellow, 
and  then  they  disappeared,  I  do  not  know  where.  As  the  corn  became  an  inch  or 
two  high  we  noticed  it  began  to  turn  in  color  from  a  healthy  green  to  a  sickly  yellow. 
This  was  only  in  places.  On  close  examination  the  roots  of  the  corn  plants  were 
found  to  be  infested  by  scores  of  these  little  green  lice.  They  continued  their  de- 
structive work  for  a  month  or  more,  thus  killing  or  spoiling  each  plant  upon  which 
they  fed.  They  did  not  eat  the  plant,  but  only  sapped  it  through  the  thin  portions, 
of  the  epidermis.  They  worked  in  spots  of  from  one-half  to  10  acres  in  a  place,  all 
through  the  corn  fields  of  this  section  of  the  country.  Where  they  worked  the  corn 
is  a  failure.  Some  farmers  have  lost  as  high  as  one-third  of  their  crop,  while  others 
have  lost  but  a  trifle.  In  all,  the  amount  destroyed  by  these  lice  would  amount  to 
a  greater  quantity  than  would  be  believed. 

So  far  no  effectual  remedy  is  known,  but  a  new  mode  of  planting  corn  is  looked  to 
as  being  the  only  way  of  getting  rid  of  these  pests.  I  have  noticed  that  when  corn 
was  planted  on  ground  that  had  raised  a  crop  of  small  grain  the  previous  year,  no 
lice  were  to  be  seen,  while  on  ground  where  corn  had  been  grown  for  previous  year* 
the  lice  were  sure  to  be  found. 

From  my  observations  of  the  past  season,  I  would  suggest  that  the  following 
measures  be  adopted:  Plant  corn  one  year  alternately  with  small  grain,  as,  while  the 
small  grain  is  growing,  the  lice  eggs  that  were  deposited  in  that  ground  the  previous 
year  will  hatch,  and  the  young  finding  no  corn  upon  which  to  feed,  will  starve.  Of 
course  many  will  emigrate  to  neighboring  fields,  but  by  repeating  this  method  for 
several  successive  years,  these  lice  will  surely  be  thinned  out. — [James  Pearson,. 
Nebraska,  August  25, 1891 . 

A  Parasite  of  the  Cottony  Maple  Scale. 

I  inclose  herewith  a  small  Hymeuopteron  which  I  take  to  be  a  parasite  on  the 
Cottony  Maple  Scale.  In  examining  the  foliage  of  maples  to-day  I  found  them  run- 
ning up  and  down  the  twigs.  When  they  would  reach  a  scale  they  would  run  over 
it  once  or  twice  and  then  turn  round  and  apply  the  tip  of  the  abdomen  to  the  edge 
of  the  scale,  remaining  in  this  position  a  short  time,  depositing  eggs  probably. 
I  will,  as  soon  as  possible,  take  other  specimens  and  endeavor  to  breed  some  of  them 
later  on. — [Warren  Kuans,  Kansas,  July  3,  1891. 

Reply. — I  am  very  much  obliged  to  you  for  the  parasite  which  you  found  appar- 
ently ovipositing  upon  Puhnnaria.  It  is  Comys  fusca  Howard,  described  in  the  An- 
oiual  Report  of  this  Department  for  1880,  and  bred  from  a  species  of  Lecanimn  on  Oak 
from  Mobile,  Ala.  It  has  never  been  bred  from  Puhnnaria,  and  your  observation  is 
therefore  an  interesting  one.  You  ought  to  be  able  to  find  still  other  parasites,  and 
I  hope  you  will  send  in  any  you  may  be  able  to  breed. — [July  8,  1891.] 
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The  Purple  Scale  of  the  Orange  in  Montserrat. 

The  Icerya  insect  has  uot  reappeared  iu  our  lime  orchards  which  is  there 
Mr.  Hamilton  has  uot  written  to  you  for  the  ladybirds.  We  are,  however,  overrun 
with  the  Purple  Scale  (Mytilaspis  citricola)  and  our  emulsions  do  uot  seem  to  pene- 
trate the  egg  covers.  It  is  impossible  to  keep  up  a  continuous  succession  of  striving  ^; 
to  kill  each  brood  of  insects  as  it  hatches  out,  and  the  spraying  does  not  therefore  ^  J 
seem  to  meet  the  difficulty.  My  object  in  writing  to  you  is  to  ask  whether  you  know 
of  any  parasite  which  we  could  introduce  to  prey  upon  the  Purple  Scale  as  the  lady- 
bird does  upon  the  Icerya.  These  natural  antidotes  seem  to  be  the  best,  if  only  one 
can  get  hold  of  them. — [Joseph  Sturge,  England,  July  4,  1891. 

Reply. — No  satisfactory  enemy  of  the  Purple  Scale  is  known  to  this  country. 
Very  few  insects  seem  to  attack  it,  and  it  will  not  be  worth  while  to  attempt  to  im- 
port any  of  these  into  Montserrat.  I  do  not  know  how  the  climate  of  Montserrat 
♦lifters  from  that  of  the  orange  growing  regions  of  Florida,  but  in  the  latter  State  the 
kerosene  emulsion  spray  is  only  to  be  applied  during  the  time  of  year  when  the  young 
lice  are  hatching.  The  periods  are  rather  irregular,  and  hatching  is  more  or  less 
continuous  throughout  the  year.  As  a  rule,  however,  in  Florida,  new  generations 
begin  in  March,  June,  and  September,  and  at  the  end  of  each  of  these  months  the  J 
application  of  insecticides  meets  with  the  greatest  success.  A  similar  state  of  affairsj 
will,  probably,  upon  close  examination,  be  found  in  Montserrat. — [July  17,  1891.] 

Notes  on  Buffalo  Gnats. 

During  the  winter  of  1890  we  had  the  water  in  Red  River  and  its  swamps  higher 
than  ever  known  before  iu  its  history,  just  the  condition  most  favorable  for  the 
breeding  of  the  Buffalo  Gnat,  yet  we  had  very  few  of  them  as  compared  with  pre- 
ceding springs.  I  account  for  this  apparent  paradox  by  stating  that  the  w  inter 
of  1890  was  such  a  mild  one  that  the  gnats  kept  on  hatching  out  during  the  months 
of  December,  January,  February,  and  March.  They  made  their  appearance  so  grad- 
ually as  not  to  give  much  trouble  at  the  regular  time,  which  is  the  latter  part  of 
February  and  during  March. 

We  also  had  comparatively  few  of  them  last  spring,  although  the  water  conditions 
were  favorable  during  the  winter  and  spring  months.  I  account  for  this  from  the 
fact  that  during  last  fall  the  water  in  our  bayous  became  so  low  as  almost  to  cease 
flowing.  No  current  at  all  could  be  noticed  in  the  vicinity  of  the  raft,  which  is  the 
home  of  their  larvae.  I  think  that  all  the  larvae  iu  these  regions  must  have  died, 
owing  to  the  stagnant  water,  and  that  the  gnats  that  we  did  have  came  from  larvae 
that  were  brought  down  from  upper  Red  River  when  that  stream  rose  during  the 
winter.  If  this  is  a  fact,  then  we  can  predict  that  we  will  not  be  troubled  with 
many  of  them  the  coming  spring,  because  Red  River  is  at  present  about  as  low  as  it 
was  at  this  time  last  year.  No  current  can  be  noted  now  about  on  rafts,  and  I  hope 
that  the  larvae  are  all  dead. 

I  took  a  trip  along  the  region  of  rafts  a  few  days  ago,  and  found  that  owing  to  the 
very  low  stage  of  water  quite  a  number  of  fish  were  dying,  and  millions  of  shrimps 
were  putrefying  on  the  banks  of  the  streams,  causing  a  great  stench  for  miles.  I 
think  that  every  shrimp  in  this  part  of  Bayou  Pierre  must  be  dead.  These  shrimp 
are  dead  by  the  barrelful  iu  a  bayou  where  there  is  still  some  current. 

The  water  in  Bayou  Pierre  where  they  have  died  in  such  numbers  is  from  10  to  20 
feet  deep.  Now,  if  the  lack  of  current  can  cause  the  death  of  shrimps  in  such  vast 
numbers,  why  should  the  larva?  of  the  Buffalo  Gnat  uot  perish  from  the  same  cause  ? 
Can  you  tell  me  why  the  shrimp  die  in  this  way?  They  do  not  need  the  current  to 
bring  them  their  food  as  do  the  Buffalo-gnat  larva}.— [G.  A.  Frierson,  Louisiana, 
September  27,  1891. 

Reply. —  *  *  *  -^^  ^^.^  very  much  obliged  to  you  for  this  information  regard- 
ing Buffalo  Gnat  matters  in  your  vicinity.  We  are  pleased  that  you  have  been  so 
fortunate  the  past  two  seasons  and  are  of  the  opinion  that  your  explanations  are 
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correct.     We  hope  that  you  will  keep  us  informed  as  to  further  developments.     We 
regret  that  you  have  beeu  unable  to  have  the  rafts  removed. 

The  crustacean  which  you  call  a  shrimp  is  probably  the  freshwater  prawn  of  the 
Mississippi  River,  PaUemon  ohionis.  I  can  not  surmise  the  cause  of  its  mortality.— 
[October  3,  1891.] 

The  Horn-fly  in  Kentucky. 

wish  to  report  the  presence  with  us  this  season,  for  the  first  time  in  injurious 
numbers,  of  the  Horn-fly.  All  cattle  feeders  in  my  vicinity  have  noticed  the  unusual 
numbers  of  small  flies  on  their  cattle  during  the  summer  and  our  attention  was  more 
particularly  directed  to  them  when  our  cattle  on  delivery  weighed  from  100  to  150 
pounds  less  per  head  than  they  should.  In  fact,  in  three  months'  grazing  our  cattle 
have  not  gained  over  .50  pounds  per  head,  whereas  they  should  have  gained  that 
much  each  month.  In  your  1889  report  you  do  not  seem  to  speak  very  favorably  of 
kerosene  emulsion.  Why  is  this?  Do  you  doubt  its  effects  being  sufficiently  lasting 
or  would  you  anticipate  any  ill  effects  upon  the  animals  from  its  use  ?     If  it  would 

I'  answer  the  purpose  I  think  it  could  be  more  readily  applied  from  a  knapsack  sprayer 
than  other  preparations,  and  then,  too,  the  ingredients  could  be  readily  obtained  by 

^"  every  handler  of  cattle.     I  still  have  some  cattle  and  the  flies  are  as  bad  as  ever. — 
:[P.  T.  Henshaw,  Oldham  County,  Ky.,  August  20,  1891. 

Reply. — You  are  mistaken  in  supposing  that  I  do  not  believe  that  the  kerosene 
smulsion  will  be  a  good  substance  to  apply  to  cattle.  I  am  quite  of  the  opinion  that 
where  they  can  be  treated  by  means  of  a  knapsack  sprayer  with  this  substance^ 
about  twice  a  week,  the  flies  will  be  kept  from  the  cattle  and  the  resulting  loss  of 
flesh  and  diminution  in  milk  will  be  to  a  large  extent  avoided.     *     *     * — [August 

24,  1891.] 

Non-migratory  Locust  Devastations  in  Nevada. 

I  take  the  liberty  of  sending  specimens  of  the  grasshoppers  which  have  been  very 
destructive  over  a  certain  region  of  desert  country  where  the  few  fertile  margins  of 
streams  are  cultivated  for  grain,  hay,  and  fruit.  Grain  growing  during  the  winter 
months  and  ripening  early  in  May  escapes  the  hoppers,  who  do  not  hatch  out  till 
May.  They  then  destroy  the  summer  crops,  consisting  chiefly  of  alfalfa  (here  called 
lucerne)  and  fruits — grapes,  pomegranates,  figs,  pears,  and  almonds,  being  the  chief 
fruits. 

It  would  long  ago  have  been  a  region  of  importance  for  exporting  these  fruits  if 
the  hoppers  had  not  devastated  it  continually  for  a  long  term  of  years.  I  send  these 
specimens  and  this  description  in  the  hope  that  your  entomologist  may  be  able  to 
suggest  some  practicable  chemical  means  of  destruction.  Any  substance  that  could 
be  conveyed  on  the  irrigating  streams  so  as  to  reach  every  portion  of  the  crop,  and 
would  not  injure  vegetation,  such  as  the  hydrocarbon  compounds,  might  be  made 
the  vehicle  of  conveying  the  destructive  agent,  if  such  can  be  found.  Purely 
mechanical  means  are  scarcely  practicable  on  a  large  field.  I  have  tried  the  Cali- 
fornia remedy  of  arsenic  with  flour  and  sugar  in  a  paste,  and  can  not  say  what  it 
would  do  if  genuine.  The  10  pounds  of  arsenic  I  tried  did  not  kill  any  hoppers;  I 
think  it  was  simply  a  swindle,  the  merchant  sending  flour  and  lime  instead  of  arsenic. 
These  grasshoppers  are  everyway  local  and  never  migrate ;  they  will  be  many  years 
spreading  over  a  few  miles  of  country,  as  for  instance,  the  neighboring  valley  of  the 
Muddy,  the  lowest  settlement,  has  had  them  now  22  years  without  intermission. 
Some  years  thej^  were  not  quite  so  thick,  other  years  thick  enough  to  eat  off"  the 
grapevines  three  times  during  the  summer  and  the  leaves  off"  all  the  cottonwoods,  so 
that  big  trees  would  dry  up.  They  ate  the  alfalfa  clear  to  the  ground,  while  the 
other  towns  in  the  valley,  from  7  to  30  miles  off",  had  none  of  the  hoppers,  or  so  few 
that  they  did  no  harm.  This  season  they  have  spread  over  all  the  valley.  I  had  a 
vineyard  of  10  acres — 10,000  vines — at  St.  Thomas.  If  the  hoppers  had  been  absent 
it  would  have  yielded  annually  5,000  to  8,000  gallons  of  wine;  as  it  was  it  has  yielded 
less  than  the  amount  of  State  taxes  paid  on  the  land,  and  I  could  only  find  tenants 
by  reason  of  a  dwelling-house  being  on  the  place. 
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At  this  place,  Rioville,  I  have  succeeded  in  killing  oft'  the  hoppers  so  that  they 
have  not  been  able  to  do  much  damage  yet.  This  season  I  have  had  a  vast  quantity 
of  them,  beginning  to  show  with  the  second  cut  of  hay  in  May  in  alarming  num- 
bers ;  I  then  had  3  or  4  men  follow  the  mower  with  shovels,  striking  the  hoppers, 
down  and  crushing  them,  and,  early  each  morning,  I  followed  along  the  ditches 
where  they  would  collect  on  any  grass  or  brush  higher  than  the  rest  like  roosting 
chickens,  and  I  got  large  numbers  in  that  way,  probably  500  to  1,000  each  morning,; 
By  this  means  a  very  foi-midable  swarm,  whose  increase  in  a  season  would  havo 
amounted  to  an  overwhelming  and  all-destructive  mass,  has  been  reduced  so  that  i1> 
is  now  difficult  to  find  specimens.  All  attempts  to  (Zrire  these  hoppers  into  rivers  or 
to  any  safe  distance  are  wholly  futile ;  no  way  remains  but  to  kill  them,  and  to  make 
sure  that  they  are  dead ;  for  they  will  often  bear  a  full  stroke  with  a  shovel,  especially 
if  any  grass  is  under  them,  and  still  live  and  prosper,  and  it  is  no  inconvenience  to 
them  to  go  without  a  head  for  a  day  or  two  at  least. 

It  is  quite  common  to  talk  of  them  as  "millions,"  and  they  look  formidable  enough, 
but  if  a  man  kills  500  a  day  the  swarm  looks  less  in  a  few  days;  those  that  are  gone 
are  not  seen  fifty  times  a  day  looking  like  10,000,  and  shortly  they  are  perceptibly 
decreased  and  become  wary  and  shy,  needing  extra  diligence  to  catch.  If  morn- 
ings are  cool  they  become  numb  and  are  easily  got,  though  unfortunately  only  about 
daylight,  when  unluckily  many  men  are  "numb"  too.  This  process  has,  however, 
succeeded  with  mo  on  40  acres  of  alfalfa,  and  it  is  simply  a  question  of  putting  on 
effort  enough;  will  i>robably  fail  with  hired  "help"  only,  as  it  requires  an  unyield- 
ing determination  to  win.  Probably  a  roller  of  800  to  1,000  pounds'  weight  and 
about  5  feet  long,  so  as  to  just  cover  the  swath  of  the  mower,  and  to  follow  directly 
after  it,  would  crush  the  bulk  of  them,  and  one  man  following  up  could  dispatch  such 
as  escaped  the  roller.  As  each  female  hopper  lays  from  75  to  100  eggs,  and  they 
breed  two  or  three  times  in  a  season,  it  is  of  the  utmost  importance  that  the  first 
appearance  in  spring  should  be  followed  by  instant  action. 

No.  1,  large  green,  and  the  smaller  one  of  half  growth  are,  I  think,  the  Arabian 
locust.  The  No.  2,  reddish-brown  above  and  yellow  underneath,  is  the  toughest. 
The  No.  3  is  a  kind  generated,  it  seems,  in  the  middle  patch  and  chiefly  found  there. 

A  small,  crimson-colored,  round  insect  sometimes  attacks  and  kills  them,  but  not 
usually  before  the  hoppers  have  leveled  the  field  and  left  a  brown  desert  behind 
and  deposited  the  eggs  of  a  coming  generation. 

Some  chemical  substance  of  practicable  application  would  be  a  boon  to  this 
-region;  the  mechanical  means  I  have  indicated  are  too  tiresome  for  general  use, 
as  many  farmers  are  too  busy  to  apply  them. — [Daniel  Bonelli,  Lincoln  County, 
Nev.,  August  2,  1891. 

Reply. — The  green  locust  is  Acridimn  shoshbne,  while  the  yellow  one  is  Caloptenus 
differentialis  and  the  slender  one  is  Caloptenus  bivittatus.  All  are  comparatively  local 
non-migratory  species.  The  mechanical  means  mentioned  in  Bulletin  No.  25  of  the 
Division  of  Entomology  will  be  the  most  satisfactory  method  of  destroying  them. 
No  thoroughly  easy  way  is  known.  You  are  advised  to  get  some  genuine  arsenic 
and  to  try  the  bran-arsenic  treatment,  which  you  seem  to  have  tried  with  a  spurious 
substance.     *     *     *     — [August  24,  1891.] 

The  Grasshopper  Plague  in  Michigan. 

I  take  the  liberty  to  write  to  you  in  regard  to  a  grasshopper  plague.  In  some 
parts  of  this  country  they  are  destroying  everything  in  the  line  of  grass,  oats,  corn, 
wheat,  rye,  and  vegetables,  even  potatoes.  At  present  writing  they  have  infested 
about  one-fourth  of  the  cultivated  area,  but  they  are  on  the  wing  and  spreading 
rapidly.  Our  stock  will  have  to  go.  We  have  no  pasture  now  and  can  not  raise 
anything  to  winter  it.  I  have  read  of  Professor  Snow's  method  of  disposing  of 
chinch  bugs  and  have  thought  the  grasshoppers  might  be  reached  in  the  same  way. — 
[James  Dodd,  Manistee  County,  Mich.,  June  27,  1891. 


146 

Reply. — Vour  letter  of  June  27  has  been  received  and  referred  to  the  entomolo- 
gist, who  reports  that  he  has  sent  you  by  accompanying  mail  a  copy  of  Bulletin  No. 
25  of  his  division,  which  treats  of  destructive  locusts  or  "grasshoppers"  and  the 
best  lemedies  to  be  used  against  them.  He  will  be  obliged  if  you  will  kindly  send 
in  specimens  of  the  insect  of  which  you  complain,  and  for  this  purpose  a  frank  and 
return  envelope  are  inclosed. — [July  2,  1891.] 

Grasshopper  Notes  from  Idaho. 

I  returned  from  my  Idaho  trip  on  the  evening  of  the  14th,  and  will  send  you  a  de- 
tailed report  of  it  at  a  later  date.  Found  that  the  region  devastated  last  year  was 
greatly  increased  the  present  j'ear,  and  that  in  addition  to  the  Camnula  pellncida, 
which  has  been  the  chief  depredator  in  this  region,  three  species  of  Mdanoplus  and 
the  Western  Cricket  (Anabriis  simplex)  are  also  present  in  damaging  numbers. 

The  other  locusts  that  I  deem  of  sufficient  importance  to  demand  the  attention  of 
the  settlers  are  the  following :  MeJanoplus  iiviiiatus,  M.  atlanis,  M.  fcedus,  this  last- 
named  insect  being  the  one  referred  to  as  very  numerous  in  the  vicinity  of  Bois6 
City  last  year. 

The  large  crickets  entered  the  valley  from  the  southwest  and  passed  over  the  greater 
portion  of  the  Camas  Prairie  in  a  northeasterly  direction,  leaving  eggs  in  many 
places.  Most  of  the  crickets  had  left  the  region  before  I  visited  it.  While  but  few 
eggs  were  left  in  the  valley  by  the  Camnula  pellucida,  I  am  fearful  that,  everything 
being  favorable,  the  other  three  species  of  locusts  named  above  are  present  in  suf- 
ficient numbers  to  warrant  some  exertions  being  made  on  the  part  of  the  authorities 
toward  fighting  the  pest. 

In  my  collecting  during  this  trip  I  found  specimens  of  at  least  three  species  that 
I  believe  are  new  hoppers.  These  were  all  taken  at  about  9,000  feet  elevation. — [Law- 
rence Bruner,  Nebraska,  September  16,  1891. 

A  Flight  of  White  Ants. 

We  have  had  dry  weather  until  to-day,  when,  after  a  good  shower,  my  little  boys, 
who  are  observant  of  natural  j»henomeua,  exclaimed,  "  See  the  insects ! "  The  air  was 
full  of  them.  They  came  up  suddenly  from  the  east.  They  flew  from  2  to  20  feet  high. 
They  lasted  for  about  twenty  minutes;  then  another  wonder  awaited  us.  They 
fell  along  the  ground  and  their  wings  began  to  drop  ofif.  They  paired,  one  follow- 
ing another  closely.  Numerous  red  ants  picked  them  up  rapidly  and  carried  them 
ofi".  I  send  you  some  of  them  and  should  be  glad  to  hear  what  they  are.— [L.  F. 
Bickford,  Texas,  July  16,  1891.] 

Reply. — This  is. one  of  the  so-called  White  Ants,  Ternies  morio.  As  you  are  doubt- 
less aware,  these  insects,  although  called  "White  Ants,"  belong  to  the  Neuroptera, 
an  entirely  different  order  from  the  true  ants.  They  live,  however,  in  colonies  in 
much  the  same  way,  and  feed  preferably  upon  dead  and  decaying  wood.  You  will 
find  their  nests  in  the  timbers  of  old  houses  and  in  old  logs  and  wood.  In  tropical 
countries  they  build  enormous  nests.  You  are,  perhaps,  familiar  with  the  accounts 
of  the  nests  of  the  African  Termites.  The  males  and  females  acquire  wings  at  cer- 
tain times  of  the  year  and  swarm  in  great  numbers.  The  flights  of  such  forms  in 
the  open  air  have  been  seldom  observed,  but  if  you  will  notice  page  146  of  the  second 
volume  of  the  Standard  Natural  History  you  will  see  an  account  of  the  immense 
swarm  of  Termes  flanpes  at  Cambridge,  Mass.,  on  the  morning  of  May  19,  1878. 
Some  of  the  old  houses  in  this  city  are  badly  infested  with  this  latter  species,  and 
the  winged  individuals  swarm  very  early  in  the  season. — [July  22,  1891.] 

The  Malodorous  Lace-wing. 

Inclosed  I  send  you  a  ciurious  insect,  captured  last  night  in  my  family  room.  The 
remarkable  thing  about  this  fly  is  that,  when  alive,  it  emits  a  most  ofi"ensive  and 
disagreeable  odor,  filling  the  room.    I  thought  some  of  the  family  had  stepped  into  some- 
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thing  very  oft'ensive  and  brought  it  into  the  room.  My  wife,  however,  said  it  was 
one  of  these  flies,  and  soon  found  this  specimen  near  the  lamp,  it  having  come  in 
through  the  open  window,  as  I  suppose.  Several  different  persons  examined  this 
fly  while  it  was  alive  and  can  testify  to  its  most  remarkable  and  abominable  smell. 
Fortunately,  this  insect  is  by  no  means  numerous  here,  this  being  only  the  third 
specimen  I  have  seen.  *  *  " — [E.  Scott  Brown,  Allen  County,  Ky.,  September  1, 
1891. 

Reply. — *  *"  *  The  insect  in  question  is  one  of  the  lace-winged  flies,  a  species 
of  Chrysopa.  Some  of  these  insects  emit  a  verj'  disagreeable  odor,  as  you  describe, 
e8peciall3^  when  handled.  The  lace-winged  flies  are  strictly  beneficial  insects,  the 
larvae,  called  Aphis  lions,  being  especially  voracious  and  feeding  upon  other  soft- 
bodied  insects,  and  particularly  Aphides  or  plant  lice.  One  peculiarity  of  the  in- 
sect consists  in  the  method  of  the  jiarent  in  depositing  its  eggs.  These  are  placed  in 
groups  on  long  pedestals  and  present  a  very  peculiar  appearance.  The  young  larva, 
when  hatched,  climbs  down  the  pedestal  and  wanders  around  in  search  of  prey. 
When  full-fed  it  spins  a  circular  cocoon  attached  to  a  leaf  or  twig,  and  the  adult 
insect  ultimately  escapes  by  cutting  a  circular  lid  in  one  side  of  the  cocoon. — [Sep- 
tember 7,  1891. 

A  Ground  Squirrel  Parasite. 

I  send  you  by  mail  to-day  three  grubs  taken  from  the  body  of  a  half-grown  ground 
squirrel  (Spermophilus  13-lineatus)  killed  July  7.  They  were  in  the  skin  between  the 
posterior  extremities.  There  were  four,  but  one  was  lost.  Are  they  a  common  para- 
site of  this  animal,  and  could  they  be  used  in  any  way  to  exterminate  the  squirrel? 
They  are  such  a  pest  to  the  farmers,  digging  up  many  acres  of  corn  before  it 
sprouts.— [B.  B.  Gillett,  Kansas,  July  10,  1891. 

Reply. — The  specimens  which  you  send  are  very  interesting  and  do  not  agree  with 
the  larvae  of  the  Emasculating  Bot-fly  which  commonly  infests  squirrels  and  gophers 
in  the  East,  and  an  account  of  which  you  will  find  upon  page  214  of  Insect  Life, 
volume  I.  Your  larvae  are  entirely  new  to  the  national  collection,  and  I  trust  that 
you  will  make  an  ett'ort,  if  you  have  the  opportunity,  to  breed  the  adult  fly  by  allow- 
ing the  larvae  to  enter  the  earth  in  a  covered  box  or  jar.  Perhaps,  if  you  will  send 
them  to  us  alive  in  tightly  packed  earth,  we  may  be  able  to  take  better  care  of 
them.— [July  17,  1891.] 

Poisonous  Qualities  of  a  Northern  Centipede. 

I  send  for  identification  what  appears  to  be  a  relative  of  the  Centipedes.  They 
are  known  here  as  "Earwigs."  They  are  not  generally  thought  to  be  poisonous, 
but  I  am  sure  this  is  an  error,  as  my  experience  with  this  one  goes  to  prove.  It 
made  itself  known  at  night  by  a  very  vigorous  bite  which  immediately  awoke  me 
and  continued  painful  for  some  time  afterward,  and  from  the  swelling  as  well  as 
pain  attending  the  bite  I  am  convinced  that  it  can  be  classed  as  a  poisonous  insect. — 
[J.  T.  Park,  Tennessee,  October  5,  1891. 

Reply. — The  Centipede  which  you  send  is  a  species  known  as  Scolopendra  ivoodii. 
This  is  a  more  or  less  northern  representative  of  the  well-known  poisonous  Centipede 
of  the  West  Indies  and  other  warmer  localities,  and  there  is'  no  doubt  about  the 
possession  of  poison  fangs  by  all  the  members  of  the  genus  Scolopendra.  The  effect 
of  the  bite  in  a  warm  climate  is  very  variable,  being  at  some  times  excessively  viru- 
lent and  painful  and  at  others  causing  little  inconvenience.  It  is  doubtful,  how- 
ever, whether  the  bite  of  S.  woodii  could  ever  be  dangerous,  and  as  a  matter  of  fact 
your  personal  experience  of  the  bite  of  this  species  is  the  first  with  which  I  have 
ever  met.  It  is  therefore  of  considerable  interest.— [October  9,  1891.] 
9676— No.  3 5 
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GENERAL  NOTES. 

chryso:melid  larv^  in  ants'  nests. 

Mr.  T.  D.  A.  Cockerell  has,  in  the  July  (1891)  number  of  the  Entomolo- 
gist's Monthly  Magazine,  an  article  on  two  case-bearing  Chrysomelid 
larvae  from  Colorado,  one  of  them  being  found  in  the  nests  of  an  ant, 
"  apparently  Formica  fusca,''''  the  other  occuring  under  rocks.  Dr.  Ham- 
ilton, to  whom  sijecimens  of  the  former  larva  were  submitted  by  Mr. 
Cockerell,  declares  them  as  "  very  probably  the  larva  of  Coscinoptera 
vittigera,''^  and  is  inclined  to  think  that  their  occurrence  among  ants  is 
merely  accidental.  It  seems  that  both  Dr.  Hamilton  and  Mr.  Cockerell 
have  overlooked  a  note  which  we  published  in  the  American  Naturalist 
for  1882,  p.  508,  where  we  tirst  called  attention  to  the  myrmecophilous 
habit  of  the  larva  of  C.  dominicana.  We  had  then  received  numerous 
specimens  of  the  cases  found  in  Wisconsin  in  a  large  ants'  nest.  Sub- 
sequently the  same  cases  were  found  by  Mr.  Pergande,  at  Washington, 
D.  C,  among  the  colonies  of  Camponotns  melleus,  and  last  year  we 
received  from  Mr.  H.  G.  Hubbard  another  large  lot  of  the  same  cases, 
found  at  Helena,  Mont.,  in  the  hills  of  Formica  obscuripes.  In  all  these 
instances  we  succeeded  in  breeding  the  imago,  which  proved  to  be  C. 
dominicana,  and  from  our  experience  it  seems  safe  to  say  that  the  oc- 
currence among  ants  of  this  Chrysomelid  larva  is  not  accidental,  but 
rather  normal.  This  does  not  imply,  however,  that  larvse  do  not  feed 
on  old  leaves  remote  from  ants'  nests,  since  in  our  account  of  the  trans- 
formations of  the  species  (Sixth  Eep.  Ins.  Mo.,  p.  127)  we  have  shown 
that  it  does.  Whether  or  not  Mr.  Cockerell's  species  from  Colorado  is 
C.  vittigera  it  is  not  possible  to  tell  without  having  bred  the  imago.  His 
short  descrii)tion  of  the  case  and  the  larva  agrees  very  well  with  0. 
dominicana  as  described  and  figured  in  our  Sixth  Missouri  Eeport. 
Still  it  is  possible  that  the  cases  and  larvae  of  the  two  species  resemble 
each  other  so  closely  that  they  can  be  distinguished  only  upon  careful 
comparison. 

The  larvae  of  two  European  species  of  Clythra  are  known  to  live  with 
ants,  and  some  years  ago  we  received  from  Mr.  H.  K.  Morrison  cases 
of  a  Chrysomelid  found  in  an  ant's  nest  in  Arizona.  These  evidently 
belong  to  the  Clythrini,  but  are  specifically  if  not  generically  different 
from  Coscinoptera  dominicana.  From  these  records,  few  as  they  are 
in  comparison  with  the  large  number  of  species  the  habits  of  which  are 
still  unknown,  it  is  safe  to  say  that  at  least  some  species  of  the  tribe 
Clythrini  must  be  considered  as  myrmecophilous  in  the  larva  state. 

That  in  the  case-bearing  Chrysomelid  larvae  the  case  serves  as  a  pro- 
tection from  enemies  there  can  be  do  doubt;  but  if  Mr.  Cockerell  says 
that  the  case-making  habit  in  Coscinoptera  may  have  been  acquired  as 
a  protection  against  the  bite  of  the  ants,  he  forgets  that  many  other 
soft-bodied  and  quite  unprotected  insects  live  peacefully  in  company 
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with  the  most  ferocious  ants,  and  further,  that  we  have  a  multitude  of 
case-bearing-  Chrysomelidte  (Cryptocephalus  and  allied  genera)  which 
do  not  live  with  ants.  There  is  little  or  nothing  known  regarding  the 
relationship  of  the  myrmecophilous  Chrysomelids  to  their  hosts,  but  it 
is  safe  to  say  that  the  presence  of  these  inquilines  is  not  in  any  way 
injurious  or  annoying  to  the  ants,  and  that  the  behavior  of  the  latter 
toward  the  former  is  friendly,  or  at  least  indifferent. 

A   COMPENDIUM    OF    ECONOMIC    ZOOLOGY.* 

The  Eurox)ean  literature  is  rich  in  more  or  less  useful  manuals  of 
injurious  or  beneficial  animals  of  one  class  or  another,  but  we  do  not 
remember  having  seen  a  recent  work  which  covers  the  whole  domain  of 
economic  zoology  in  so  complete  a  manner  as  that  which  has  just  been 
published  by  Dr.  J.  Ritzema  Bos,  professor  in  the  Agricultural  College 
at  Wageningen,  and  upon  a  perusal  of  this  well-illustrated  popular 
work  we  are  convinced  that  it  will  be  extremely  useful  not  only  to  the 
farmer,  gardener,  and  forester  of  Germany,  for  whom  it  is  primarily 
intended,  but  also  to  all  interested  in  the  economy  of  animals.  The 
nearest  approach  to  this  volume  which  has  been  published  of  late  is 
Eaillet's  Zoologie  Medicale  et  Agricole  (Paris,  1886),  but  this  deals  more 
with  the  medical  side  of  the  subject. 

The  importance  of  entomology  to  agriculture  in  its  widest  sense 
becomes  very  apparent  from  this  work,  for  the  insects  alone  (although 
only  those  of  central  Europe  are  treated)  occupy  more  than  one-half  of 
the  827  pages  of  the  volume.  Some  families  toward  the  end  of  the  ento- 
mological portions  are  treated  very  inadequately,  e.  //.,  the  Coccidse  get 
only  two  pages ;  the  Pediculi  and  Mallophaga  combined  occupy  but 
little  more  than  one  page ;  and  the  Arachnida  are  not  alluded  to  at  all 
among  the  beneficial  animals.  The  Insecta  are  generally  treated  in  the 
customary  sequence  of  the  orders  and  families,  each  of  them  having  a 
short  introduction  on  general  characteristics  and  development.  In 
Lepidoptera,  however,  the  vast  number  of  injurious  caterpillars  of  all 
families  are  divided  primarily  according  to  the  food-plants  and  other 
objects  they  attack.  The  clothes-moths  are  strangely  enough  omit- 
ted. In  the  large  divisions  "deciduous  trees"  and  "coniferous  trees" 
further  subdivisions  are  made:  first,  according  to  the  mode  of  attack 
(buds,  trunk,  leaves,  etc.),  and  secondarily,  according  to  structural 
characters  of  the  caterpillars.  This  renders  the  whole  arrangement 
somewhat  awkward  and  confusing  to  the  untrained  reader  in  spite  of 
the  references  and  cross-references  given  in  numbers.  The  Scolytidie, 
Tenthredinidte,  and  Aphididse  are  treated  in  the  alphabetical  sequence 
of  food-plants,  and  here  the  arrangement  is  quite  perspicuous. 

The  condensation  of  the  life-histories  is  admirably  done,  and  the 
author  has  not  only  used  the  literature  but  has  added  largely  from  his 

*  Thierische  Schjidliuge  nud  Niitzlinge  fiir  Ackerbaii,  Viehzucht,  Wald-  und  Gar- 
tenbau,  von  Dr.  J.  Ritzema  Bos,  Berlin  (Paul  Parey,  )1891. 
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own  rich  experience.  The  descriptions  are  given  as  briefly  and  concisely 
as  pos.sible  and  are  free  from  technical  terms. 

The  introduction  to  the  work  is  largely  devoted  to  entomology,  and 
the  chai)ters  on  influence  of  footl,  influence  of  climatic  conditions,  and 
more  especially  that  on  the  influence  of  natural  enemies,  are  worth 
reading. 

There  is  also  in  the  introduction  a  general  consideration  of  preventive 
measures  and  direct  remedies,  while  in  the  body  of  the  book  itself  si)ecial 
remedies  or  i^reventives  are  given  with  each  species,  or  at  least  with 
each  group  of  species.  The  American  reader  will  often  be  amazed  at 
the  direct  remedies  recommended  by  Dr.  Bos.  On  account  of  the  cheap- 
ness of  labor  in  Europe,  the  most  primitive  remedy,  viz,  hand  picking, 
can  be  successfully  practiced  against  many  insects  where  in  America  it 
is  practically  out  of  the  question.  Many  of  our  modern  American  reme- 
dies, however,  are  overlooked ;  for  instance,  the  use  of  arsenical  poisons 
is  nowhere  recommended.  London  purple  is  not  mentioned  at  all,  and 
Paris  green  only  once  (by  name),  in  the  introduction  and  incidentally  in 
reference  to  its  use  in  America  against  the  Colorado  Potato  beetle.  The 
kerosene  emulsion  is  not  mentioned.  .  Equally  strange  is  the  absence 
of  any  allusion  to  the  improved  spraying  nozzles  and  pumps;  in  fact, 
no  spraying  apparatus  at  all  is  mentioned  except  (p.  559)  a  "  little 
syringe" — i^robably  an  old-fashioned  gardener's  syringe — and  a  "thick 
brush  "  with  which  the  fluid  is  scattered  over  the  plants.  If  the  prog- 
ress of  American  economic  entomology  had  not  been  ignored  thus  en- 
tirely. Dr.  Bos  would  have  been  able  in  many  instances  to  suggest  safe 
and  effective  remedies.  The  omission  of  hellebore  as  a  well-established 
remedy  for  various  insects  is  also  noticeable,  and  finally,  we  are  sur- 
prised that  no  mention  is  made  of  the  imjiroved  insect  lime  which  dis- 
penses with  the  costly  paper  or  tin  bands  (pp.  28,  29.) 

A  useful  index  in  which  the  animals  are  arranged  according  to  the 
alphabetical  sequence  of  the  host  plants  or  host  animals  and  a  general 
index  of  popular  and  scientific  names  (here  we  chance  to  note  the  omis- 
sion of  Ephestia  and  Hepialus)  conclude  the  work. 

A   GENERIC    SYNOPSIS   OF   THE   COCCID^. 

Mr.  W.  H.  Ashmead  has  published  in  the  current  volume  of  the  Trans- 
actions of  the  American  P^ntomological  Society  a  generic  synopsis  ot 
the  subfamilies,  tribes,  and  genera  of  the  bark  lice  of  the  world,  based 
on  the  writings  of  Signoret,  Targioni,  Low,  Maskell,  Comstock,  Atkin- 
son, and  others.  He  has  divided  the  subfamily  Coccina^  into  four  tribes, 
viz:  Acanthococcini,  Dactylopiini,  Coccini,  and  Kermesiui.  The  Leca- 
niinae  he  divides  into  the  following  tribes:  Signorettini,  Pulvinariini, 
Lecaniini,  and  Lecaniodiaspini.  In  this  subfamily  he  adds  a  new  genus, 
Bernardia,  but  with  no  description  beyond  a  brief  entry  in  his  tables, 
and  also  with  no  indication  of  the  tyi)e.  We  may  state,  however,  that 
he  informs  us  that  the  genus  was  founded  upon  Lecanium  olece  Bernard, 
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the  common  Black  Scale  of  California.  It  is  separated  from  Lecanium 
l)roper  by  an  additioual  joiut  in  the  antenna  of  the  adult  9  ,  and  by  the 
loss  of  two  of  the  eight  hairs  on  the  anal  genital  ring.  The  subfamily 
Diaspinse  is  divided  into  two  tribes,  Aspidiotini  and  Leucaspini.  Alto- 
gether 65  genera  are  tabulated. 

Synopses  to  be  of  most  service  should  be  made  as  a  result  of  serious 
previous  work  in  the  family.  As  an  illustration :  in  Lepidosaphes  Shimer, 
which  is  here  substituted  for  the  better  known  and  more  generally 
accepted  Mytilaspis  Targioni,  the  chief  distinguishing  feature  between 
the  male  and  female  scales,  viz,  the  lack  of  the  medial  scale  (or  second 
molt)  in  the  former  is  not  given. 

WORK  IN   ALGERIA   WITH   A  FUNGUS   DISEASE   OF   THE   LOCUST. 

The  results  of  the  investigations  of  MM.  Kiinckel  and  Langlois  of  a 
cryptogamic  disease  which  sometimes  attacks  the  Migratory  Locust 
{Schistocerca  peregr'ma  OK  v.)  of  Africa,  as  reported  in  the  Bulletin  of 
the  Soci^te  Entomologique  de  France,  Seance  de  24  Juin,  are  not  en- 
couraging. The  disease  appeared  among  some  specimens  collected  by 
M.  Kiinckel,  but  the  mortality  was  insignificant,  the  contamination  of 
one  by  another  appearing  to  be  very  difficult.  He  isolated  a  couple, 
the  male  of  which  died  with  signs  of  infection,  and  the  female  was 
thereupon  mated  with  a  second  male,  which  died  in  turn,  but  without 
any  signs  of  infection.  Special  conditions  appear  to  be  necessary  for 
the  development  of  the  parasite,  as  the  author  was  only  able  to  estab- 
lish its  presence  upon  those  individuals  which  were  captured  in  dami) 
situations,  and  in  captivity  it  was  only  possible  to  produce  the  disease 
upon  a  certain  number  of  individuals  by  the  use  of  damp  cloths.  The 
eggs  were  completely  resistant,  and  in  fact  the  disease  attacked  only 
those  individuals  which  had  reached  the  full  term  of  their  evolution, 
and  even  with  these  was  transmitted  from  one  to  the  other  with  great 
difficulty.    The  authors  conclude  as  follows : 

Knowing,  therefore,  the  conditions  of  existence  and  development  of  locusts  in 
Africa,  it  does  not  seem  possible  to  base  any  hopes  on  a  mode  of  destruction  which 
depends  upon  the  artificial  development  of  the  fungus  parasite  observed  on  the 
Migratory  Locusts. 

The  disease  experimented  with  by  MM.  Kiinckel  and  Langlois  has 
been  determined  by  M.  A.  Giard  as  Lachnklium  aeridiorum,  u.  sp.  In 
the  discussion  which  followed  the  reading  of  this  paper  M.  J.  Gazag- 
naire  urged  upon  the  Algerian  Locust  service  the  importance  of  con- 
fining themselves  to  practical  work  by  means  of  the  same  methods  which 
have  been  used  for  the  past  three  years  against  the  local  cricket,  Stauro- 
notus  maroccanus,  namely,  by  the  use  of  the  Cypriote  apparatus,  liquid 
insecticides,  and  the  collection  of  the  egg  cases  by  a  numerous  force  well 
organized  and  directed.  In  his  opinion  the  total  destruction  of  the 
locust  in  Algeria  is  a  dream  the  fulfillment  of  which  is,  if  possible  at  all, 
very  remote.    There  will  still  occur  many  invasions,  and  all  that  can  be 
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done  is  to  diminisli  as  much  as  possible  their  disastrous  effects  and 
render  their  injury  supportable  to  the  colonists.  He  considered  that 
there  could  be  no  profit  in  sending  out  from  the  moist  jars  of  the  labora- 
tory the  spores  which,  in  the  hope  of  some  individuals,  would  deliver 
Algeria  from  the  scourge  of  the  locusts. 

A   NOVEL    MODE    OF    USINGr   DISEASE    GERMS. 

In  many  directions  the  commercial  enterprise  of  the  French  i^eople 
is  making  itself  felt.  We  have  elsewhere  referred  to  the  striking 
advances  which  have  been  made  in  France  in  the  making  of  insecticide 
machinery  and  the  object  of  the  present  writing  is  to  call  the  attention 
of  our  readers  to  a  new  branch  of  entomological  commerce  just  insti- 
tuted by  a  French  firm.  We  have  received  a  circular  from  Fribourg  & 
Hesse,  26  Eue  des  iScoles,  Paris,  offering  for  sale  culture  tubes  for  the 
destruction  of  the  White  Grub.  The  circular  gives  an  introductory 
statement  to  the  effect  that  the  recent  researches  of  Prillieux,  Dela- 
croix, and  Giard  have  established  the  fact  that  there  exists  a  specific 
vegetable  parasite  of  the  White  Grub  which  destroys  it.  Following 
the  learned  methods  of  Pasteur,  Messrs.  Fribourg  &  Hesse  have  under- 
taken the  artificial  production  of  this  parasite — Botrytis  tenella — upon 
a  vast  scale  and  offer  to  agriculturists  tubes  containing  the  spores,  by 
the  aid  of  which  they  will  be  able  to  utilize  the  discovery.  They  guar- 
antee their  cultures  to  be  capable  of  communicating  the  disease  to  sev- 
eral hundred  worms.  Trial  tubes  are  advertised  at  50  centimes,  while 
the  commercial  article  costs  6  francs. 

The  following  methods  of  employment  are  recommended : 

(1)  Take  about  a  hundred  White  Grubs  and  put  them  in  an  earthenware  vessel  of 
sufficiently  large  size,  the  bottom  of  which  should  be  covered  with  a  bed  of  earth  or 
sand  about  a  centimetre  in  depth  and  slightly  moist.  Sink  the  vessel  in  the  ground 
in  a  cool  shady  place. 

(2)  Pulverize  very  finely  between  the  fingers  the  contents  of  the  tube  and  scatter 
them  over  the  grubs  in  the  vessel.  The  fragments  which  will  not  crush  between 
the  fingers  should  be  mixed  with  a  little  moist  earth  and  scattered  over  the. grubs. 
Every  grub  should  be  touched  by  the  powder. 

(3)  Cover  the  vessel  with  ])ieces  of  board  on  which  wet  cloths  should  be  placed, 
or,  better,  wet  moss. 

(4)  At  the  end  of  six  hours  the  grubs  are  attacked  by  the  disease.  They  should  be 
taken  one  by  one  and  placed  in  different  parts  of  the  field,  at  a  depth  of  about  20 
centimetres  in  the  ground,  taking  care  not  to  injure  them.  Put  them  gently  in  the 
soil  Jind  cover  them  with  earth.  Choose  preferably  the  worst  infested  places  in 
which  to  put  the  diseased  grubs. 

It  is  a  good  plan  to  keep  some  of  the  diseased  grubs  from  the  vessel ;  with  this  in 
view  put  them  in  a  flower  pot  with  moist  earth.  At  the  end  of  fifteer  days  the  grubs 
should  be  dead,  swollen,  and  of  a  clear  rosy  tint. 

MORTALITY   AMONG  FLIES   IN   THE   DISTRICT. 

The  comparative  scarcity  of  flies  of  all  sorts  this  summer  in  the  Dis- 
trict has  been  a  matter  of  comment,  whereas  in  neighboring  towns  flies 
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have  been  uuusually  troublesome.  Thiss  anomaly  may  find  its  explana- 
tion in  the  remarkable  destruction  of  certain  flies  by  a  conmion  Empusa 
disease.  In  a  recent  stroll  through  the  grounds  of  the  Agricultural 
Department  the  under  side  of  the  leaves  of  various  trees  was  found  to 
be  quite  thickly  covered  with  dead  flies,  attached  by  a  fungous  growth. 
The  abundance  of  the  flies  can  be  surmised  from  the  fact  that  a  single 
leaf  not  infrequently  contained  as  many  as  eight  or  ten  specimens. 
The  flies,  for  the  most  part,  belong  to  a  common  species,  Pollenia  rudis 
Fabr.,  which  occurs  abundantly  in  the  late  summer  and  fall  on  out-door 
vegetation,  but  include  various  smaller  forms,  some  of  which  are  proba- 
bly referable  to  the  House  Fly,  and  among  others,  the  common  species 
Lucilia  ccesar.  I  do  not  know  that  the  occurrence  of  flies  in  such  num- 
bers, destroyed  by  this  disease  on  outdoor  vegetation,  has  hitherto 
been  recorded.  Mr,  W.  T.  Swingle  has  kindly  examined  the  flies  for 
me,  and  reports  that  the  disease  is  not  the  common  fungous  disease 
of  the  House  Fly  {Empusa  mtiscce),  isolated  cases  of  which  are  not  un- 
common in  houses  during  the  late  summer  and  early  fall,  but  is  one  of 
E.  Thaxter's  new  species,  viz,  E.  mnericaiia,  which  occurs  as  far  as 
known  always  outdoors  on  vegetation,  etc. 

The  discovery  of  this  great  mortality  among  flies  is  interesting,  in 
view  of  the  economic  importance  which  the  subject  of  the  diseases  ot 
insects  bids  fair  to  assume  in  the  near  future,  and  would  seem  to  indi- 
cate that  the  season  has  been  especially  favorable  for  the  propagation 
of  such  diseases. — C.  L.  Marlatt. 

A  FAVORABLE   VIEW   OF   THE   ENGLISH   SPARROW. 

We  have  received  from  the  author,  Mons.  P.  Pelicot,  honorary  member 
of  the  Protective  Societies  of  Paris  and  Brussels,  a  very  interesting 
brochure  entitled  ''  Un  Passereau  a  Proteger,"  which  is  an  attempt  to 
rehabilitate  the  sparrow  in  public  estimation.  The  work  is  popular  in 
style,  and  while  we  do  not  agree  with  the  author's  conclusions,  we  can 
recommend  the  book  as  a  most  interesting  contribution  to  a  vexed  ques- 
tion. In  support  of  his  argument  that  the  sparrow  is  beneficial  rather 
than  harmful,  he  gives  a  table  of  the  estimates  made  by  several  authors 
of  the  numbers  of  insects  devoured  by  a  sparrow  in  a  given  time. 
These  approximations  vary  from  that  of  Blatin,  who  gives  "  ai^i^roximate 
estimates"  that  two  s^jarrows  will  destroy  1,200  insects  {Hannefons — 
chafers)  in  12  days,  to  the  estimate  of  Tschudi,  who  thinks  that  a  single 
sparrow  will  destroy  1,500  larvae  in  24  hours.  The  author  deprecates 
the  slaughter  of  the  sparrows  by  gun  or  poison,  and  gives  as  a  sure  pro- 
tection for  fruit  trees  and  garden  crops  the  stringing  of  threads  of  red 
wool,  or  of  any  other  striking  color,  on  the  branches  of  the  trees,  or  on 
small  stakes  close  by  the  crop  to  be  protected.  This  A'ery  simple  device 
he  claims  to  have  tested  himself  and  found  it  a  perfect  protection  from 
the  si^arrows.    It  may  be  worth  trying  by  those  who  believe  that  the 
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sparrows  do  more  harm  than  good.  The  style  of  the  book  is  attractive, 
but  the  statements,  many  of  them,  will  not  bear  the  test  of  scientiflc  in- 
quiry. 

OCCASIONAL     DEVELOPMENT     OF     WINGS     IN     NORMALLY     APTEROUS 
HEMIPTERA. 

Mr.  J.  W.  Douglas,  in  a  review  of  Mr.  F.  B.  Pascoe's  recent  work  on 
the  Darwinian  theory  of  the  origin  of  species  ( The  EntomologuW  Monthly 
Magazine^  April,  1891,  p.  100),  calls  attention  to  the  statement  that  "  Some 
of  our  Hemiptera,  Nabis,  Pithanus,  PyrrJiocoris,  etc.,  ordinarily  wingless, 
are  sometimes  found  in  hot  summers  to  have  well-develoi)ed  wings." 
As  Mr.  Douglas  remarks,  all  these  species  normally  have  rudiments  of 
elytra,  but  there  are  other  species  quite  apterous  in  which  at  times 
macropterous  individuals  appear,  in  which  case  the  respective  forms  are 
so  divergent  as  to  be  considered  distinct.  But  he  does  not  believe  that 
such  dimorphism  occurs  only  in  hot  summers,  and  mentions  having  ob- 
served it  in  cold  seasons  also,  when  there  was  nothing  exceptional  m 
the  weather  to  favor  such  develoj^ment.  He  believes  that  at  present 
no  satisfactory  explanation  can  be  given.  May  it  not  be  that  the  devel- 
opment of  wings  is  dependent  somewhat  on  the  food  sui)ply  of  the  insects, 
and  they  are  produced  to  enable  a  more  extended  migration,  rendered 
necessary  by  a  diminution  of  the  food  supply  or  the  overdevelopment 
of  the  species  !  The  abnormal  appearance,  locally,  of  winged  specimens 
of  a  wingless  species  can  not  be  satisfactorily  explained  by  the  theory 
of  a  reversion  to  a  winged  ancestral  type,  since  this  would  account  for 
isolated  cases,  but  would  hardly  explain  the  general  appearance  of 
winged  individuals. 

AN   ARGUMENT   AGAINST   SPRAYING  FOR   SCALE-INSECTS. 

In  the  California  Fruit  Grower  of  January  31  we  notice  a  com. 
munication  from  Mr.  F.  Righter,  who  states  that  at  the  last  meeting  of 
the  Campbell  Horticultural  Society  the  subject  of  the  best  materials  to 
destroy  the  brown  apricot  scale  was  discussed,  and  that  it  was  generally 
concluded  that  it  was  better  not  to  spray  at  all,  as  those  orchards  which 
had  not  been  sprayed  were  found  upon  examination  to  be  freer  from 
scale  than  those  which  had  been  sprayed  annually.  Orchards  which 
had  not  been  sprayed  and  which  were  at  one  time  badly  infested  with 
this  scale  were  said  to  be  now  entirely  free  from  the  pest.  If  these  facts 
are  correct  the  deduction  is  also  correct,  but  it  is  evident  that  some 
important  natural  enemy  of  this  bark  louse  has  been  at  work.  It  was 
the  su]>position  of  the  members  of  the  society  that  the  Vedalia  had 
killed  off  the  scale,  but  this  is  entirely  contrary  to  the  experience  of  our 
agents  and  correspondents.  It  seems  certain  that  Vedalia  will  prey 
upon  nothing  in  this  country  but  Icerya  purchasi.  The  item  in  its 
present  shape,  however,  is  calculated  to  do  considerable  harm,  and  no 
horticulturist  should  neglect  spraying  in  consequence  of  this  exceptional 
experience. 
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NEW   MEANS   AGAINST    ORANGE   PESTS. 

The  effectiveness  of  the  kerosene  emulsion  against  fruit  scale  insects, 
and  of  the  kerosene  emulsion  combined  with  sulphur  against  the  Red 
Spider,  has  been  pretty  conclusively  shown  by  experimentation  in 
Florida.  The  Florida  Agriculturist,  quoted  in  the  American  Garden  for 
July,  1891,  states  that  in  this  connection  the  Rev.  Lyman  Phelps,  who 
has  given  much  talented  research  to  the  subject,  uses  bisulphate  of 
soda,  10  pounds  to  50  gallons  of  water,  and  linds  this  a  safe  and  effica- 
cious remedy.  A  stronger  solution  than  that  named  is  liable  to  injure 
the  foliage.  He  also  expresses  the  opinion  that  the  insect  pest  will  prove 
a  friend  to  the  careful  cultivator,  as  a  careful  and  industrious  man  will 
adopt  vigorous  and  effective  treatment  and  thus  keep  his  grove  in  a 
healthy  condition,  while  his  indolent  neighbor  will  neglect  his  trees 
until  the  damage  is  so  great  as  to  put  him  out  of  the  race.  The  senti- 
ment, which  is  not  a  new  one,  is  also  not  a  bad  one,  and  the  progressive 
Iruit  grower  will  have  to  realize  it  and  recognize  the  necessity  of  adopt- 
ing imijroved  methods  or  he  will  certainly  fail  of  success  in  his  busi- 
ness. 

LATE    ENTOMOLOGICAL    PUBLICATIONS    OF    THE    NATIONAL    MUSEUM. 

We  have  not  yet  mentioned  the  fact  that  the  Proceedings  of  the  U.  S. 
National  Museum  have  recently  contained  three  entomological  articles 
which  have  been  issued  under  special  covers  as  Nos,  837,  ^'SS,  and  839. 
These  are :  Notes  on  North  American  Myriopoda  of  the  family  Geophi- 
lidte,  with  descriptions  of  three  genera,  by  O.  F.  Cook  and  Gr.  N.  Col- 
lins ;  Contributions  towards  a  Monograph  of  the  Noctuidte  of  Temperate 
North  America,  a  revision  of  Homohadena,  Grote,  by  John  B.  Smith ;  and 
Contributions  towards  a  Monograph  of  the  Noctuidai  of  Temperate 
North  America,  a  revision  of  the  species  of  Hadena  referable  to  Xylo- 
phasia  and  Luperina,  by  John  B.  Smith. 

TIGER-BEETLE   LARV^   VS.   COLIAS   PHILODICE. 

Mr.  R.  R.  Rowley,  of  Curryville,  Mo.,  describes  {Canadian  Entomolo- 
gist, XXIII,  April,  1891,  p.  92)  a  very  curious  case  of  the  destruction  of 
butterflies,  Colias  and  Pieris,  chiefly  C.  philodice,  by  the  larvte  of  some 
Tiger  Beetle.  During  a  drought  in  August,  in  1886,  he  noticed  a  great 
bunch  of  Coliads  about  one  of  the  few  moist  clay  slopes  or  banks  of  a 
nearly  dry  brook.  Some  of  them  while  fluttering  violently  seemed  un- 
able to  rise  and  upon  taking  one  of  the  struggling  butterflies  by  the 
wing  he  found  that  they  were  firmly  held  to  the  ground  by  having  their 
abdomens  drawn  into  the  burrows  of  Tiger-beetle  larvae,  these  voracious 
grubs  actually  eating  them  alive. 

The  bank  was  found  to  be  strewn  with  mutilated  specimens  of  pMlo- 
dice,  and  upon  his  retiring  a  few  yards  the  thirsty  butterflies  returned 
and  those  which  alighted  over  burrows  were  quickly  seized  by  their 
enemies.     This  is  certainly  a  very  unusual  occurrence. 
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THE   REPORTED   DEATH   OF   M.    KUNCKEL    D'HERCULAIS. 

Entomologists  in  this  country  were  greatly  shocked  last  May  by  a  dis- 
patch which  api)eared  in  many  of  our  newspapers,  i)urporting  to  come 
from  Algiers  May  18,  announcing  the  death  under  remarkable  circum- 
stances of  M.  Jules  Kiinckel  d'Herculais,  ex-president  of  the  Entomolog- 
ical Society  of  France,  and  French  commissioner  to  Algiers  to  study 
the  Migratory  Locust.  It  was  stated  that  this  well-known  entomologist 
was  overcome  by  a  swarm  of  locusts  and  almost  completely  devoured 
by  them.  We  were  loath  to  believe  this  statement,  and  in  consequence 
waited  for  its  veriftcation  before  publishing  M.  Klinckel's  obituary  in 
Insect  Life,  though  we  based  on  the  report  some  notes  of  his  work  in 
a  communication  to  the  Scientific  American.  It  now  appears  that  he  is 
still  alive,  and  will  doubtless  take  great  pleasure  in  seeing  for  himself 
the  great  esteem  in  which  he  is  held  in  the  entomological  world,  by 
reading  a  variety  of  obituary  notices  in  several  languages.  The  Bulletin 
Entomologique  of  the  Soci^te  Entomologique  de  France,  dated  the  24th 
of  June,  quotes  from  a  paper  read  by  M.  Kiinckel  before  the  Agricul- 
tural Society  of  Algiers  on  May  30, 12  days  after  the  date  of  his  reported 
death. 

A  NEW   H^MATOBIA:    THE   MOOSE   FLY. 

Mr.  William  A.  Snow,  University  of  Kansas,  Lawrence,  has  given  a 
very  interesting  account  {Canadian  Entomologist,  xxiii,  April,  1891,  pp. 
87-89)  of  a  near  relative  of  the  Horn-fly  {Hcematohia  serrata)  which 
attacks  the  moose  in  the  great  cranberry  swamps  of  northern  Minnesota. 
The  insect  was  studied  and  collected  by  Prof.  L.  L.  Dyche,  the  enthusi- 
astic naturalist-hunter  of  the  University  of  Kansas. 

The  flies  were  originally  discovered  on  skinning  the  first  moose  shot. 
A  number  of  the  flies  were  found  2  or  3  inches  within  the  creature's 
rectum,  where  they  were  supposed  to  have  crawled  to  oviposit. 

Afterwards,  in  19  moose  killed.  Professor  Dyche  found  the  flies  about 
them,  not  leaving  the  carcasses  as  long  as  they  lay  unskinned,  which 
was  frequently  from  24  to  36  hours. 

The  flies  are  said  to  prefer  the  region  of  the  head,  rump,  and  legs, 
where  the  hair  is  shortest,  and  are  supposed  to  be  similar  in  habit  to 
the  Horn-fly,  although  no  observations  could,  of  course,  be  made  on 
living  animals. 

Mr.  Snow  finds  the  species  to  be  distinct  from  serrata,  and  described 
the  male  and  female  as  Hwmatobia  aids. 

MISS  ormerod's  resignation. 

Miss  Ormerod  has  just  issued  to  her  friends  and  correspondents  a 
little  slip  announcing  her  resignation  of  the  office  of  consulting  entomol- 
ogist of  the  Royal  Agricultural  Society  of  England,  partly,  as  she  states, 
on  account  of  her  health.     With  the  advent  of  cold  weather  she  finds 
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she  can  not  attend  committee  meetings  without  risk.  Moreover,  some 
misapprehension  has  recently  arisen  as  to  the  amount  of  claim  which 
the  council  might  exercise  in  directing  her  services,  and  as  to  the  claim 
which  the  council  might  have  on  information  in  her  hands.  In  spite  of 
the  fact  that  this  trouble  seems  to  have  blown  over.  Miss  Ormerod  feels 
that  she  can  work  Avith  more  comfort  if  free  of  all  claims  whatever. 
She  proposes  to  carry  on  her  extremely  valuable  work  as  a  private 
individual.  We  are  very  glad  to  learn  that  the  publication  of  her 
reports  will  not  be  interrupted.  For  14  years  she  has  worked  untiringly 
and  unselfishly,  and  has  occupied  almost  alone  the  field  of  economic 
entomology  in  England.  Any  change  in  her  plans  which  would  inter- 
rupt her  entomological  work  would  be  a  distinct  loss  to  agriculture. 

THE    BUMBLE    BEE    IN   NEW   ZEALAND. 

The  introduction  of  the  Bumble  Bee  into  IS'ew  Zealand  a  few  years  ago 
to  secure  the  fertilization  of  the  red  clover,  and  the  remarkable  success 
of  this  venture,  are  matters  of  record.  In  a  recent  paper  in  the  Ifew 
Zealand  Journal  of  Science,  noticed  in  The  Unfomologisfs  Monthly  Maga- 
zine for  May,  1891,  Mr.  George  M.  Thomson,  f.  l.  s.,  presents  an  inter- 
esting article  on  the  introduced  Bombi  in  New  Zealand,  giving  also  a 
list  of  the  i^lants  and  flowers  which  are  visited  by  these  bees.  He 
makes  the  interesting  statement  that,  with  a  few  exceptions,  he  has 
never  heard  of  these  bees  visiting  the  flowers  of  indigenous  plants,  but 
states  that  they  have  become  so  extraordinarily  abundant  that  the 
question  has  even  arisen  in  his  mind  as  to  whether  they  would  not 
become  as  serious  a  pest  to  the  apiarist  as  the  rabbits  have  proved  to 
the  farmer  and  cultivator,  on  account  of  their  absorbing  so  much  of  the 
nectar  of  the  flowers.  He  also  points  out  the  remarkable  fact  in  con- 
nection with  the  life  of  the  Bumblebee  in  New  Zealand,  that  in  many 
l^arts  of  the  colony  it  does  not  seem  to  hibernate  at  all,  but  is  to  be 
seen  daily  on  flowers  all  the  year  round. 

SOME   OF   OUR   INSECTS  IN  JAMAICA. 

Mr.  T.  D.  A^  Cockerell,  curator  of  the  Institute  of  Jamaica,  has  sent 
us  recently  several  insects  which  he  finds  in  Jamaica  and  which  are  at 
the  same  time  well  known  in  this  country.  He  finds  among  scale  insects 
the  common  Eound  Scale  {Lecamum  hemisphcericum),  the  Purple  Scale 
{Mytilaspis  citricola),  and  the  Florida  Red  Scale  {Aspidiotus  Jicus).  He 
also  sends  the  moth  of  the  common  Melon  Worm  [Eudioptis  hyalinata) 
and  the  abundant  Anomis  erosa  of  Florida,  and,  what  is  more  interesting, 
informs  us  that  he  has  captured  the  Army  Worm  moth  {Leucania  uni- 
puncta,  of  the  form  asticta).  This  is  the  first  record  of  this  last  species 
from  the  West  Indies,  although  from  its  occurrence  in  South  America 
and  Florida  this  locality  was  quite  to  be  expected.  He  also  sends  a 
specimen  of  what  seems  to  be  iSynchlora  rubivoraria.  This  is  the  com- 
mon Easpberry  Geometer  of  this  country. 
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LIVING   BEETLE    LAKV^   IN    THE    INTESTINES    OF    A    CHILD. 

Dr.  G.  Saiidberg  gives  an  at;count  in  the  IJntomoL  Tidnl-rift^  1890, 
(pp.  77-80)  of  the  occurrence  of  living  coleopterous  larv;e  in  the  intes- 
tines of  his  10-year  old  son.  After  the  boy  had  been  complaining  for 
more  than  two  years  of  colic,  pain  in  his  breast,  headache,  and  nausea, 
more  serious  symptoms  manifested  themselves,  especially  at  night.  He 
would  start  from  his  sleep  shrieking  and  delirious,  with  subsequent  head- 
ache, prostration,  and  exhaustion.  The  use  of  vermifuges  and  the  cou- 
seciuent  excretion  of  small  "pin  worms"  brought  about  no  improvement 
in  his  condition,  and  this  was  not  accomplished  until  recourse  was  had  to 
stronger  ])urgatives  and  the  subsequent  expulsion  of  two  full-grown 
Elaterid  larvae,  about  2  centimetres  in  length,  of  the  species  Agrypnus 
murinus. 

NEW    BEE-FLIES. 

In  the  West  American  Scientist  for  September,  1891,  Mr.  1).  W.  Co- 
quillett  publishes  descripti<ms  of  two  new  genera  and  three  new  species 
of  Bombyliidpe  of  the  group  Paracosmus.  All  are  described  from  cap- 
tured specimens  taken  in  California.  They  are  Ampliicosmus  i\.  gen.j 
ele(jans  n.  sj). ;  Metacosmus  n.  gen. ;  exilis  n.  sp. ;  Paracosmus  insolens  n.  s. 

In  the  August  number  of  the  same  journal  he  describes  two  additional 
species  of  the  genus  Lordotus  and  gives  a  synoptical  table  of  the  eight 
species  known  to  inhabit  the  United  States.  He  also  adds  a  descrip- 
tion of  Toxophora  vastcc  and  gives  a  revised  table  of  the  s]>ecies  of  this 
genus. 

A    BARK-LOUSE   FROM    ANTS'   NESTS. 

Mr.  J.  W.  Douglas  publishes  in  No.  21  of  his  Notes  on  some  British 
'and  Exotic  Coccidic  {Entomolgisfs  Monthly  Magazine^  second  series,  vol. 
II)  a  description  of  Orthesia  occidentalis  n.  sp.,  from  specimens  collected 
by  Mr.  T.  D.  A.  Cockerell  at  West  Cliff,  Colo.,  at  an  altitude  of  7,700 
feet,  in  the  nests  of  an  ant  of  the  genus  Myi^mica.  This  occurrence  is  ot 
decided  interest,  as  no  species  of  Orthesia  has  heretofore  T)een  found  in 
such  a  location,  nor  does  any  species  feed  upon  the  roots  of  plants. 

CEBALUS   PITGNAX   AN   ENEMY   OF   GRASSES. 

Under  the  above  title  Mr.  H.  Garman,  of  Lexington,  Ky.,  gives  {Psyche^ 
April,  1891, 1).  01),  a  statement  of  his  observation  of  the  habits  of  (Ehalus 
pugnax,  which  shows  that  this  insect,  hitherto  considered  as  predaceous, 
is  also,  and  ])erhaps  generally,  a  vegetable  feeder,  affecting  particularly 
the  grasses  of  the  genus  Setaria  and  Panicum.  He  describes  the  eggs 
and  habits  of  the  insect  and  refers  to  the  statement  in  the  fourth  re- 
port of  the  U.  S.  Entomological  Commission,  \).  97,  that  the  species  has 
been  observed  attacking  the  Cotton  Worm.  The  facts  brought  out  by 
Mr.  Garman  indicate  for  this  species  what  is  already  known  for  allied 
Pentatomids,  as  for  instance  Nezara  hilaris  Say,  namely,  that  they  are 
both  carnivorous  and  herbivorous. 
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NEW  FOOD-PLANT   OF   RHODOB^NUS   13-PUNCTATUS. 

This  insect,  which  we  mentioned  in  onr  Third  Missonri  Eeport  as  bur- 
rowing into  the  stalks  of  the  common  CocMe-hnrr  {Xanthium  strumarium), 
and  in  our  general  index  to  the  Missouri  reports  as  having  been  reared 
from  Helianthus  in  Texas,  and  afterward  noted  in  the  first  volume  of 
Insect  Life  as  infesting  the  stems  of  various  weeds,  including  Ambro- 
sia and  the  Thistle,  has  been  found  by  Mr.  C.  M,  Weed  to  breed  in  the 
stems  of  the  Cup  weed,  Silphium  perfoliatum.  Mr.  Weed  published  this 
note  in  the  American  Naturalist  for  December,  1890,  and  although  this 
notice  is  late,  the  matter  is  of  too  much  interest  to  be  overlooked. 

living  larv^  in  the  ear. 

Popular  Science  Wews  for  September  9,  1891,  quotes  from  an  otological 
journal  to  the  efiect  that  a  case  has  recently  been  recorded  in  which  a 
farmer  removed  a  fly  which  had  crawled  into  his  ear  and  two  days 
later  was  seized  with  an  intense  pain,  accompanied  by  bleeding.  Two 
days  later  he  sought  medical  advice,  and  on  syringing  15  living  larvas 
were  removed.  The  meatus  was  found  to  be  much  reddened,  swollen, 
and  bleeding,  but  the  drum  was  intact.  The  insect  was  probably  the 
Screw  Worm,  Lucilia  macellaria. 

BAD   VV^ORK   BY   YELLOW  JACKETS. 

An  Associated  Press  dispatch  from  Indianapolis,  Ind.,  dated  Septem- 
ber 25,  states  that  Mr.  Riley  Smart,  a  prominent  young  man  of  Mon- 
roe Township,  of  that  State,  had  just  died  from  the  eifects  of  being  stung 
in  forty-two  diiferent  places  by  Yellow  Jackets.  On  the  same  day  the 
Washington  papers  contained  an  account  of  a  serious  accident  to  Prot. 
A.  K.  Spence,  dean  of  the  faculty  of  Fiske  University,  and  his  wife, 
from  a  Yellow  Jacket  stinging  their  horse  as  they  were  driving  in  the 
suburbs  of  this  city.  The  frightened  animal  plunged  over  a  bridge  and 
crushed  the  professor  and  his  wife  beneath  the  vehicle.  Their  injuries, 
while  very  serious,  have  not  as  yet  resulted  fatally. 

DEATH   FROM   A   BEE   STING. 

Well-authenticated  accounts  of  death  from  the  sting  of  the  honey 
bee  are  sufficiently  rare  to  render  any  positive  instance  of  interest. 
The  Evening  Star,  of  this  city,  contained  on  August  25  a  circumstan- . 
tial  account  of  the  death  of  Mr.  William  H.  Danley,  a  strong  man  of 
vigorous  constitution,  who  carried  the  mail  from  Tivoli,  a  village  of 
Pennsylvania,  to  the  Williamsport  and  North  Branch  Railway  station, 
from  the  sting  of  an  ordinary  honey  bee  upon  one  of  his  fingers.  The 
hand  at  once  commenced  swelling,  and  in  10  minutes  after  being  stung 
the  man  fell  into  a  comatose  condition  and  died  before  aid  could  be 
summoned,  only  15  minutes  having  elapsed  from  the  time  he  was  stung. 
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A   PREDACEOUS   CAPSUS. 

An  interesting  note  is  published  in  the  Entomologische  Nachrichteny 
Jahrgang  xvii,  heft  2,  by  0.  Verhoeff,  to  the  effect  that  he  has  ob- 
served Capsus  capillar  is  feeding  upon  Aphis  rosae.  An  individual  was 
observed  to  insert  its  proboscis  in  the  abdomen  of  the  plant-louse  be- 
tween the  honey  tubes. 

WATER   BEETLEt^   FOUND    IN   AN   OLD    GASOMETER. 

An  interesting  note  is  published  in  the  Untomologisfs  Monthly  Maga- 
zine for  March,  1890,  which  indicates  that  Dytiscus  marginalis  may  live 
under  extraordinary  conditions.  A  number  of  specimens  were  found 
living  in  rusty  water  at  the  bottom  of  a  hole  left  when  the  iron  casing 
of  a  gasometer  had  been  removed,  both  water  and  mud  being  strongly 
impregnated  with  gas.  Mr.  T.  H.  Hall,  the  writer  of  the  note,  who 
secured  the  specimens,  states  that  they  carried  a  strong  odor  of  gas 
even  after  they  had  had  two  or  three  baths  of  fresh  water.  The  old 
gas-holder  must  have  been  their  home  for  a  long  period  of  beetle  life, 
judging  from  the  time  of  year  when  they  were  found  and  from  the  num- 
ber of  both  sexes  seen.  The  water  was  partly  inclosed  and  was  quite 
stagnant,  being  unconnected  with  any  other  water.  They  could  have 
migrated  had  they  desired  to  do  so.  They  were  quite  active,  and  seem 
undoubtedly  to  have  remained  entirely  from  choice. 

HICKORY   HORNED   DEVIL   INJURING   COTTON. 

Through  Dr.  Tate  Powell,  of  Starke,  Fla.,  we  learn  that  the  larva  of 
Cither onia  regalis  has  been  doing  considerable  damage  to  sea-island 
cotton  in  Bradford  County  the  present  season. 

A    NEW  FOOD-PLANT    OF   THE   FLUTED   SCALE. 

Mr.  C.  R.  Orcutt,  of  San  Diego,  Cal.,  has  recently  sent  us  specimens 
of  leery  a  purchasi  from  the  Mission  Valley,  which  he  found  upon 
Hymenoplea  salsola.  This  plant  has  not  previously  been  mentioned  as 
a  food-plant  of  the  Fluted  Scale. 

TEMPERATURE   OF   WEEVIL-INFESTED   PEAS. 

On  page  59,  volume  i,  Mr.  Howard  published  a  short  note  concerning 
some  observations  by  Judge  Lawrence  Johnson,  upon  a  remarkable 
increase  of  temperature  of  a  mass  of  cow  peas  infested  by  Bruchus  scu- 
tellaris.  The  same  observation  has  recently  been  made  again  by  Mr. 
William  D.  Richardson,  of  Fredericksburg,  Va.  We  quote  from  a  let- 
ter from  Mr.  Richardson  addressed  to  Mr.  Schwarz,  dated  November  1, 
1891: 

Aiigust  13  I  had  occasion  to  move  a  bag  of  peas  which  had  been  iu  the  corner  of 
my  room  (in  our  farm  house)  for  a  month  or  more,  and  from  which  thousands  of 
Bruchus  scutellaris  had  been  emerging.  On  touching  the  bag  I  was  surprised  at  the 
temperature,  and  observed  as  follows : 
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Time,  8 :40  a.  m. ;  thermometer  ou  northwest  side  of  house  70"^  F. ;  in  my  room,  70°. 
When  phiced  in  the  bag  it  rose  10°  in  one  minute,  and  in  six  miuntes  more  registered 
88°.  This  temperature  continued  for  two  weeks,  when  it  commenced  to  fall,  the 
beetles  soon  after  ceasing  to  emerge. 

REAPPEARANCE   OF   ICERYA   PURCHASI. 

We  learn  from  a  recent  California  jomnal  that  tlie  Fluted  Scale  has 
made  its  appearance  in  considerable  numbers  at  St.  Helena,  Napa 
County.  This  is  quite  in  accordance  with  our  predictions,  for  we  have 
by  no  means  believed  that  the  pest  was  fiilly  exterminated  by  the 
Vedalia. 

THE   PEAR   MIDGE   IN  NEW  YORK, 

We  have  not  yet  noted  the  fact  that  Dr.  Lintner  has  discovered  the 
Pear  Midge  {Diplosis  pyHvora),  which  we  treated  in  our  Annual  Report 
for  1885,  along  the  Hudson  River.  Up  to  the  past  year  it  was  known 
only  in  the  single  locality  near  Meriden,  Conn.,  where  we  studied  it. 

A  POSSIBLE  NEW   INSECTICIDE. 

O.  Loew,  in  the  Berichte  der  Deutschen  Chemischen  Gesellschaft, 
XXIII,  page  3203,  announces  that  hydrazine  sulphate  in  the  proportion 
of  one-fifth  of  a  gramme  to  1  litre  of  water  kills  immediately  algte,  fission 
organisms,  molds,  schizomycetes,  and  other  low  types  of  water  organ- 
isms. It  is  also  poisonous  upon  dogs  and  Guinea-pigs,  and  unfortunately 
is  also  injurious  to  young  shoots  and  buds  of  plants.  The  Gardener's 
Chronicle  for  August  15  recommends  its  trial  under  the  head  of  "A 
New  Insecticide,"  but  its  deleterious  effect  upon  both  plant  life  and  the 
life  of  mammalia  would  apparently  restrict  its  use  to  the  comparatively 
small  group  of  household  pests. 

BITTEN  BY  A  KATIPO. 

We  are  indebted  to  Mr.  R.  Allan  Wight,  of  Auckland,  New  Zealand, 
for  the  following  clipping  from  a  New  Zealand  paper  : 

Auckland,  May  11. 
A  few  days  ago  the  well-known  waterman  of  this  port,  Harry  Keane,  received  a 
bite  from  what  he  states  was  a  Katipo,  while  down  on  the  island  of  Motutapu  rabbit 
shooting.  The  bite  resulted  in  great  pain  and  considerable  swelling  of  the  leg  on 
which  he  was  bitten.  He  has  been  in  the  hospital  ever  since,  ard  it  is  not  yet  cer- 
tain whether  he  will  not  lose  his  leg. 


ENTOMOLOGICAL  SOCIETY  OF  WASHINGTON. 

THURSDA-V,    OCTOBER  1,    1891. 

The  following  persons  were  elected  members  of  the  Society :  E.  W.  Doran,  A.  G. 
Masius,  F.  C.  Test,  W.  T.  Swingle,  active  members;  H.  E.  Weed,  W.  H.  Harrington, 
E.  A.  Popenoe,  corresponding  members. 

Mr.  Heidemann  exhibited  some  interesting  new  species  of  Capsidae  taken  the  past 
season  on  Red  Cedar,  Willow,  and  Linden. 
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Mr.  Ulke  exhibited  aud  remarked  on  the  habits  of  a  mimber  of  rare  or  new  aquatic 
Coleoptera  found  by  him  the  past  summer  in  the  Blue  Ridge  Mountains,  near  Mon- 
terey, Md. 

Mr.  Ulke  also  exhibited  a  pale  larviform  female  of  a  species  of  Phengodes  which  he 
found  abundantly  in  the  Blue  Ridge  Mountains,  no  males,  however,  being  discov- 
ered. The  species  was  thought  by  Professor  Riley  to  be  Ph.  laticoJlis,  and  the  relative 
abundance  of  the  males  and  females  of  Phengodes  was  discussed  by  Riley  and  others. 

Mr.  Schwarz  exhibited  specimens  of  Emphylun  americanus  taken  by  H.  G.  Hubbard 
and  himself  in  a  colony  of  Formica  sanguinea  near  Alto,  Utah,  at  an  elevation  of 
about  9,000  feet. 

Mr.  Ashmead  read  a  paper  on  the  peculiar  Chalcid  genus  Melitohia  Westw.,  in 
which  he  discussed  (1)  its  synonymy  with  Anthophorabia  Newport,  concluding  that 
Melitohia  should  take  precedence;  (2)  its  structure  and  position  in  the  classificatory 
system,  deciding  that  it  belongs  to  the  subfamily  Tetrastichince  and  not  with  the 
Elachistince  where  it  is  now  placed;  and  (3)  its  habits,  recording  the  rearing  of  M. 
megachilis  Pack,  from  Megachile  centuncularis  Linn. ;  M.pelopcei  Ashm.  from  Pelopoeiia 
cementaria  in  Kansas  by  Professor  Popeuoe  and  in  Florida  by  himself;  and  a  new 
species  which  he  described  as  M.  chalybii,  bred  from  the  cells  of  Chalybion  cceruleum 
taken  in  Maryland. 

Discussed  by  Messrs.  Howard,  Theo.  Gill,  Riley,  Schwarz,  and  others. 

Dr.  Marx  presented  a  paper  entitled  "Preliminary  Notes  on  the  Classification  of 
the  Ixodidse,"  in  which  he  discussed  the  views  of  previous  authors  on  the  classifica- 
tion of  these  parasites  and  concluded  to  accept  with  some  modification  the  scheme  of 
Koch,  as  follows:  Order,  Acari;  Suborder,  Cynorhastes;  Tribe  I,  Cetocari  with  fam- 
ilies, Argasidae  and  Eschatorephalidse ;  Tribe  II,  Autiocari  with  families  Haemelas- 
taridse,  Ixodidse,  and  RhipistomidiB. 

The  paper  also  included  generic  synopses  of  the  genera  of  the  several  families. 
The  scheme  differs  from  Koch's  in  adding  one  new  family,  and  suppressing  one  genus 
and  adding  three  new  ones.     The  paper  was  discussed  by  Professor  Gill  and  others. 

Mr.  Howard  read  a  note  on  the  "Appearance  of  Mealy  Bugs  parasitized  by  Lepto- 
mastix,"  in  which  he  referred  to  the  habits  of  the  species  of  this  Encyrtid  genus  of 
Chalcid  parasites  aud  said  that  his  attention  had  been  recently  called  by  Miss  Sulli- 
van to  the  curious  fact  that  Mealy  Bugs  parasitized  l)y  L.  dactylopii  almost  entirely 
lose  their  waxy  secretion  and  swell  up  into  yellow  objects  closely  resembling  Dip- 
terous puparia,  which  resemblance  is  heightened  by  the  fact  that  the  parasite  in  is- 
suing cuts  free  a  cap  at  the  end  of  the  scale  just  as  the  Dipterous  insect  forces  off 
the  end  of  its  puparium.     Discussed  by  Messrs.  Riley,  Ashmead,  and  Howard. 

Professor  Feruow  gave  a  report  on  the  results  in  Europe  of  the  use  of  the  new  in- 
sect lime  against  Psilura  monacha,  the  use  of  which  he  stated  had  been  a  perfect  suc- 
cess. He  described  the  process  of  quarantining  infested  areas  by  surrounding  them 
with  poles  which  are  then  smeared  with  the  lime,  and  also  various  machines  used  to 
apply  the  lime  to  trees.     Discussed  by  Professor  Riley  and  others. 

Professor  Riley  made  remarks  on  "A  New  Herbarium  Pest,"  an  article  upon  which 
is  published  in  this  number.  Professor  Riley  gave  some  additional  notes  on  Panchlora 
viridis,  which  are  also  published  in  this  number. 

C.  L.  Marlatt, 

Recording  Secretary. 
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SPECIAL  NOTES. 

Mr.  Koebele's  second  Trip  to  Australia — We  have  not  yet  mentioned 
in  these  pages  the  fact  that  Mr.  Koebele  has  been  sent  out  to 
Australia  and  New  Zealand  a  second  time  on  a  search  for  beneficial 
insects.  The  California  State  Legislature  last  winter  appropriated  $5,000 
for  sending  some  one  to  Australia  for  this  purjiose,  and  this  sum  was 
placed  at  the  disposal  of  the  State  Board  of  Horticulture.  The  board 
soon  afterward  made  application  to  the  Secretary  of  Agriculture  to  have 
Mr.  Koebele  sent,  placing  the  entire  appropriation  at  the  Secretary's 
disposal.  To  this  proposition  the  Secretary  assented  on  condition  that 
Mr.  Koebele  should  go  under  instructions  from  the  Department,  his 
salary  as  an  agent  of  the  Division  of  Entomology  being  continued  (his 
expenses  only  to  be  paid  by  the  State  Board  of  Horticulture),  and  that 
his  report  should  be  made  to  the  Dex^artment  of  Agriculture,  the  desire 
being  to  cooperate  as  far  as  possible  with  the  Board.  Accordingly, 
such  instructions  were  given  as  seemed  best  to  promote  the  object  in 
view,  cautioning  Mr.  Koebele  particularly  to  run  no  risk,  in  his  send- 
ings  from  Australia,  of  imijorting  with  the  beneficial  insects  any  inju- 
rious species  not  now  existing  in  the  United  States  which  it  might  prove 
disastrous  to  introduce,  and  taking  advantage  of  the  occasion  also  to 
have  him  make  every  effort  to  collect  in  California  certain  beneficial 
species  to  take  with  him  to  Australasia,  indicating  such  species  as  prey 
upon  cosmopolitan  insects  or  species  Avhich  the  colonies  mentioned  have 
derived  from  America.  Mr.  Koebele  sailed  on  the  August  steamer, 
stopping  at  Honolulu  and  Auckland,  and  arriving  at  Sydney  the  latter 
part  of  October.  At  Honolulu  he  left  a  number  of  living  specimens  of 
CMlocorus  bivulnerus  in  the  hands  of  our  correspondent,  Mr.  A.  Jaeger, 
and  secured  while  there  four  species  of  Lady-birds  of  which  he  sent 
small  numbers  to  California  by  steamer.  These  were  sent  for  use 
against  the  Black  Scale  {Lecanium  olece).  He  also  found  a  few  par- 
asitic ChalcididjB  on  an  undetermined  Lecanium,  and  of  these  he  also 
sent  a  few  specimens.  Upon  his  arrival  in  New  Zealand  some  of  the 
Lady-birds  which  he  had  taken  with  him  were  alive  and  began  to 
feed  at  once  upon  Woolly  Aphis.  Some  Syrphus  Flies  and  Lace- 
wing  Flies  were  also  in  good  condition,  as  were  also  the  larvae  of 
the  Ehaphidia  which  feeds  upon  the  Codling  Moth.  These  were  left  in 
competent  charge.    Specimens  of  Scymnus  acceptus,  S.  comor,  *S'.  viUosus^ 
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S.flavihirtus^  and  S.f(({/nfi  were  collected  and  sent  to  California.  These 
all  prey  upon  various  species  of  scale-insects,  but  it  is  hardly  to  be  suj)- 
posed  that  they  will  accomi^lish  any  better  results  in  California  than 
do  our  native  species  of  this  genus,  all  of  which  have  a  similar  habit. 

The  most  encouraging  information  comes  to  us  under  date  of  Novem- 
ber 1  from  Sydney.  He  there  finds  that  Orcus  chalybens,  a  steel-blue 
Lady-bird,  is  a  most  important  enemy  of  the  Red  Scale,  He  has  found 
them  by  the  hundreds,  and  has  observed  the  mature  insects  eating  the 
scales.  All  of  the  trees  were  "fnll  of  eggs,"  and  the  larvaj  were  swarm- 
ing upon  all  the  orange  and  lemon  trees  infested  with  the  Red  Scale. 
He  secured  and  sent  a  large  lot  of  the  eggs  and  many  of  the  adult 
beetles.  He  also  sent  the  aUied  Orcus  australasiw,  also  found  feeding 
upon  the  Red  Scale,  and  a  number  of  Scymnids,  one  of  which  was  very 
numerous,  feeding  upon  the  same  scale-insect.  Another  species  was 
found  feeding  mainly  upon  the  Flat  Scale  [Lemnium  hespendum)  and 
the  Black  Scale  {Lecanium  olece).  He  also  forwarded  a  number  of 
Leis  conformis,  which,  as  stated  in  Bulletin  No.  21  of  this  Division,  is 
the  commonest  enemy  of  the  Woolly  Root-louse  of  the  Apple.  Unfor- 
tunately Mr.  Koebele  does  not  state  whether  the  three  insects  men- 
tioned as  feeding  upon  the  Red  Scale  were  successful  in  holding  that 
destructive  insect  in  check,  and  upon  this  point  naturally  depends  much 
of  their  value  to  California.  Our  agent  at  Los  Angeles,  Mr.  D.  W.  Co- 
quillett,  has  been  instructed  to  spare  no  pains  to  properly  care  for  and 
colonize  whatever  may  be  received  from  Mr.  Koebele,  and  is  fully  pre- 
pared to  do  so.  This  large  sending  arrived  at  Los  Angeles,  we  are  sorry 
to  state,  in  rather  bad  condition.  Tweuty-eight  beetles,  however,  were 
alive,  including  nine  of  0.  chalybeus,  and  no  effort  will  be  spared  to  keep 
them  in  good  condition  and  to  induce  them  to  propagate. 


Vedaiia  in  Demand.— During  November  we  had  a  pleasant  visit  from 
Mr.  Thomas  A.  J.  Louw,  a  member  of  the  legislative  assembly  of  the 
Cape  of  Good  Hope,  who  was  visiting  this  country  with  instructions 
from  the  Government  of  the  Cape  to  look  into  certain  matters  connected 
with  the  cultivation,  canning  and  packing  of  fruit,  and  the  working  of 
agricultural  societies  in  this  country.  Among  the  objects  of  his  visit 
there  was,  however,  mentioned  sj)ecifically  that  of  obtaining  a  supply  of 
Vedaiia  cardinaUs,  and  he  was  authorized  to  incur  any  expenditure  nec- 
essary to  procure  specimens  and  carry  them  alive  to  Cape  Town.  Mr. 
Louw,  of  course,  waited  upon  the  Secretary,  who  cordially  commended 
him  to  the  chiefs  of  his  several  divisions  with  instructions  toaft'ordhim 
every  facility  in  fiu^thering  the  objects  of  his  visit.  Accordingly  the 
Entomologist  at  once  wrote  to  Mi-.  Cocpiillett  to  make  e\'eiy  effort  to 
have  a  good  sui^ply  of  living  beetles  on  hand  against  Mr.  Louw's  arrival 
in  California,  and  to  use  his  best  endeavors  to  make  a  success  of  the 
sending.    We  advised  Mr.  Louw  to  carry  his  material  in  two  ways : 
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first,  to  prepare  a  galvanized-iroii  receptacle  of  convenient  size,  with  an 
apartment  for  ice  and  another  for  the  insects,  so  that  the  temperatnre 
coukl  constantly  and  certainly  be  kept  at  a  low  point.  This  we  conceived  to 
he  a  mnch  better  plan  than  to  rely  upon  the  refrigerators  of  vessels  and 
trains.  We  also  urged  that  a  duplicate  lot  be  kept  at  a  normal  tem- 
perature, active  and  constantly  at  work  and  breeding  throughout  the 
journey.  This  method  required  that  they  should  be  carried  in  such  a 
way  that  they  could  be  examined  from  day  to  day,  and  that  a  good  sup- 
ply of  food  in  the  shape  of  living  Icerya  should  be  taken  if  possible  on 
living  jjlants  in  pots.  We  advised  Mr.  Louw  to  call  upon  Mr.  Alexander 
Craw,  the  chief  quarantine  officer,  on  his  way  to  Los  Angeles,  and  we 
anticipate  the  most  profitable  results  From  his  mission  to  this  country. 
In  addition  to  Mr.  Louw's  effort  Mr.  Koebele  has,  in  accordance  with 
instructions,  carried  very  large  numbers  of  Yedalia  in  the  egg  and 
larva  state  from  New  Zealand  to  Australia,  with  the  intention  of  ship- 
ping them  from  there  to  Cape  Town.  He  found  on  his  arrival  at  Syd- 
ney that  no  steamer  would  sail  within  a  reasonable  time,  but  he  is  wait- 
ing an  opportunity  to  start  his  sending  over.  While  he  is  in  Australia 
we  have  every  hope  that  the  shij)ment  can  be  made. 


A  Monograph  of  the  Insects  and  other  Animals  injuring  Tobacco.*— Prof. 
Ad.  TargiouiTozzetti  has  just  published  an  elaborate  work  on  the  subject 
of  the  animals  and  insects  of  growing  tobacco  and  of  the  dried  i^roduct, 
under  the  auspices  of  the  Eoyal  Excise  Department,  and  with  the 
assistance  of  the  Government  agencies  for  the  manufacture  and  culti- 
vation of  tobacco.  He  has  gone  over  the  entire  ground  of  tobacco  ene- 
mies in  all  countries,  devoting  270  of  his  300  pages  of  text  to  the  sub- 
ject of  insects  proper,  six  pages  to  vertebrates,  seven  to  snails,  ten  to 
arachnids,  and  one  to  earthworms.  In  all,  144  species  of  insects  are 
treated,  nearly  all  of  them  being  delineated  by  means  of  very  fair  wood 
cats,  and  their  work  being  shown  by  several  full-page  plates.  The  in- 
sects are  considered  in  their  systematic  order,  and  the  matter  of  reme- 
dies is  discussed  under  each  insect.  Where  several  species  of  a  given 
group  occur  uj^on  tobacco,  synoptical  tables  to  enable  their  separation 
are  published.  The  work  is  prefaced  by  a  bibliography  and  concludes 
with  a  very  full  index.  The  tobacco  insect,  of  which  there  is  the  most  com- 
plaint in  this  country,  viz,  the  Cigarette  Beetle  {Lmioderma  sernconie), 
is  treated  at  some  length.  The  author  concludes  that  on  account  of  the 
special  abundance  of  this  insect  in  tobacco  brought  from  this  country  to 
Europe  its  origin  may  be  accorded  to  America.  As  a  remedy  for  this 
pest  he  recommends  a  thorough  use  of  chloroform,  bisulphide  of  carbon, 
and  hydrocyanic  acid  gas  in  disinfecting  warehouses  and  manufiictories, 
and  he  also  advises,  where  possible,  the  submersion  of  the  tobacco  in 

*Auiuiali  ed  lusetti  del  Tabacco  iu  Erba  e  del  Tabacco  Secco.  By  Ad.  Targioui 
Tozzetti.     Fireuze-Roma,  1891. 
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99  parts  water  for  forty-eight  hours,  advice  evidently  not  based  on  ex- 
lierience  and  not  appreciative  of  the  ease  with  which  tobacco  is  spoiled 
for  the  trade. 


Popular  Entomology.* — We  have  just  received  from  the  author,  Mr. 
William  Hamilton  Gibson,  the  well-known  magazine  artist,  a  popular 
work  on  natural  history,  which  for  abundance,  elegance,  and  delicacy 
of  illustrations  and  careful  presswork  has  seldom  been  surpassed  in 
publications  of  its  character. 

The  work  consists  of  short,  chatty  chapters,  wonderfully  varied  and 
changing  in  topic,  dealing  with  the  curious  or  striking  in  various  fields 
of  natural  history,  but  particularly  with  entomological  and  botanical 
subjects.  No  general  plan  or  order  of  subjects  is  followed.  The  book 
is  divided  into  four  parts,  viz.  Spring,  Summer,  Autumn,  and  Winter, 
and  the  various  topics  are  grouped  in  each  as  they  would  be  suggested 
to  one  sauntering  daily  out  of  doors  with  no  other  thought  than  to  ex- 
plain any  strange  or  curious  object  or  phenomena  connected  with  ani- 
mate nature. 

The  studies  are  for  the  most  part,  as  he  says,  from  his  own  observa- 
tions and  experience  of  early  years,  and  are  written  in  popular  style. 
The  accuracy  of  the  illustrations,  together  with  the  diversity  of  obser- 
vations of  curious  and  striking  facts,  original  with  the  author,  but  for 
the  most  part  common  and  well  known  to  students,  sustain  the  author's 
claim  to  "  sharp  eyes  "  indicated  in  the  title. 

This,  together  mth  his  fertility  in  explanation  of  the  phenomena 
observed,  makes  the  work  especially  valuable  for  the  hands  of  children 
and  young  people,  for  whom  it  was  more  particularly  designed. 

The  author  is  evidently  most  at  home  and  does  his  best  work  in  the 
entomological  field,  and  his  popularization  of  the  marvels  of  insect  par- 
asitism, as  illustrated  in  the  chapter  on  "The  Bewitched  Cocoon  of 
Polyphemus"  and  "Those  Puzzling  Cocoon  Clusters"  {Microgaster),-dTe 
particularly  good  in  matter  and  illustrations.  Of  almost  equal  interest 
are  many  other  chapters,  as,  for  instance,  "The  Brownie-jugs  and  the 
Brownie"  {Uumenes  fraterna),  "A  Butterfly  Serenade  "  (the  voice  of  An- 
tiopa),  and  many  others. 

Chapters  on  the  curious  in  plant  life  are  scattered  through  the  work, 
and  also  chapter  on  birds,  etc. 

The  illustrations,  of  which  there  are  over  300,  are,  with  one  or  two 
exceptions,  executed  by  the  author,  are  original  and  pleasing  in  design, 
remarkably  accurate  in  delineation  of  habits  and  form,  and  give  the 
work  much  of  the  value  it  possesses,  the  figure  of  Thalessa  ovipositing 
being  an  apparent  adaptation  of  the  studies  on  this  insect  recorded  in 
Vol.  1  of  Insect  Life, 


*Sbarp  Eyes :  A  rambler's  calendar  of  fifty-two  weeks  among  Insects,  Birds,  and 
Flowers.  By  William  Hamilton  Gibson.  Illustrated  by  tbe  author.  New  York:  Har- 
per &  Bros.,  Franklin  Square.     1892.     [Ski  ] 
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Spraying  for  the  Codling  Moth.— We  wish  to  call  i>articiilar  attention  to 
tlie  letter  of  Mr.  Jobn  S.  Luptou  publislied  in  "Extracts  from  Corre- 
spondence," as  affording  a  marked  illnstration  of  the  value  of  spraying 
apple  trees  with  the  arsenical  mixtures  for  the  Codling  Moth.  Few 
jn'ominent  apple-growers  at  the  j^resent  day  in  more  northern  and  west- 
ern States  doubt  the  advisability  of  this  remedy.  Further  south  it  has 
not  come  so  extensively  into  use.  Mr.  Lupton's  experience  has  made 
him  enthusiastically  in  favor  of  the  remedy,  and  no  doubt  will  prove  to 
others  who  have  been  skeptical  up  to  the  present  time  that  many  hun- 
dreds of  dollars  can  be  saved  by  careful  and  proper  nse  of  London 
purple  or  Paris  green. 


'Mr.  Craw  on  tne  destructive  Insects  of  California.— Mr.  Alexander  Craw, 
Quarantine  Officer  and  Entomologist  of  the  California  State  Board  of 
Horticulture,  has  just  published  a  little  fifty  page  pamphlet  with  the 
title  given  in  onr  footnote.  He  divides  his  matter  into  six  heads,  viz : 
scale-insects,  miscellaneous  insects,  beneficial  insects,  internal  para- 
sites, remedies,  and  spraying  apparatus.  The  work  npon  scale-insects  is 
very  well  done,  and  includes  a  compiled  account  of  twelve  of  the  most 
injurions  scale-insects  of  California,  with  photographic  reprodnctions  of 
several,  and  a  very  good  colored  plate  of  eight  species.  The  lithograph- 
ers have  made  the  enlarged  figure  of  the  Red  Scale  too  light  colored, 
and  that  of  the  San  Jose  Scale  too  bluish. 

Under  the  head  of  "  Miscellaneous  Insects  "  the  Grape  Leaf-beetle 
{Adoxus  vitis)  is  treated  with  a  figure  of  its  work  and  of  the  beetle  it- 
self. The  Hop  Aphis  and  the  Black  Aphis  of  the  Peach,  Canker-worms 
and  the  Forest  Tent  Caterpillar  are  the  other  insects  treated.  We  sus- 
pect that  the  Siplionopliora  reported  as  so  abundant  upon  Hop  is  not 
aveiue,  but  one  of  the  other  species  of  Siphonojphora  which  we  have  had 
from  this  plant.  We  are  also,  in  the  absence  of  definite  information, 
inclined  to  doubt  the  finding  of  the  Fall  Canker-worm  {Anisopteryxpo- 
metaria  B.arriii=autumnata  Pack.)  in  California.  The  species  which  we 
have  received  from  the  Pacific  coast  is  different  and  it  is  difficult  to  de- 
cide from  the  larva  alone,  which  Mr.  Craw  has  apparently  done.  In  the 
same  way  the  Forest  Tent  Caterpillar  is  mentioned  as  our  old  Clisio- 
eampa  sylvatica,  whereas  it  is  much  more  likely  to  be  C.  californica  or 
one  of  the  undetermined  species  of  this  genus  which  we  have  received 
from  California.  Mr.  Craw  gives  a  very  good  summary  of  remedies  and 
spraying  apparatus  and  avoids  the  difficulty  of  recommending  any  one 
spraying  machine  to  the  detriment  of  others  by  giving  a  list  of  sixty-four 
dealers  in  the  State  of  California  alone.  This  well  illustrates  the  spread 
of  this  new  manufacturing  industry.     We  may  state  in  regard  to  the 

"California  State  Board  of  Horticulture.  Division  of  Entomology.  Destructive 
Insects;  their  natural  enemies;  remedies  and  recommendations.  By  Alexander 
Craw,  Quarantine  Officer  and  Entomologist,  Sacramento,  1891. 
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Yellow  Scale  parasite,  Coccophagus  citrinus  Craw,  that  it  iiuqiiestioua- 
bly  belongs  to  the  genus  Uucarsia  rather  than  to  CkK-copkagus  and  that 
the  drawing  is  misleading,  especially  in  the  details  of  the  thorax. 


American  Spiders.— We  are  greatly  pleased  to  learn  that  Count  Key- 
serling's  magnificent  work  "  Die  Spinnen  Amerikas "  has  not  been 
interrupted  by  the  lamented  death  of  the  author.  The  publishers, 
Messrs.  Bauer  &  Raspe,  of  Nurnberg,  after  Count  Keyserling's  death 
in  April,  1880,  turned  over  his  manuscripts  to  Dr.  Marx,  of  this  Depart- 
ment, whose  name  appears  as  editor  of  Part  in.  This  part  includes  a 
consideration  of  Brazilian  spiders,  and  treats  of  240  species  of  70  genera 
and  14  families.  Vol.  iv  is  now  in  course  of  j)reparation  by  Dr.  Marx. 
It  will  take  up  the  EpeiridsB  of  North,  Central,  and  South  Amer- 
ica. For  this  volume  Keyserling  left  descriptions  and  illustrations 
of  over  200  species.  Vol.  i  of  the  work  was  published  in  1880,  and 
treated  of  the  Laterigradji?,  and  Vol.  ii  upon  the  Theridiid?e  appeared 
in  two  parts  in  1884  and  1885. 


WHEAT  AND  GRASS  SAW-FLIES. 

By  V.  V.  Riley  and  (_'.  [..  Maijlatt. 

For  a  number  of  years  past  notes  on  certain  Saw-flies,  the  larvfe  of 
which  feed  on  wheat  and  various  meadow  grasses  have  been  accumu- 
lating in  the  Division.  A  short  note  on  a  Saw-fly  larva,  which  attacked 
wheat,  was  published  in  Bulletin  No.  4  of  this  Division.  The  adult, 
however,  of  this  species  was  not  obtained  and  little  was  discovered  of 
its  habits  and  life-history  except  the  fact  mentioned  of  its  feeding  on 
wheat.  A  further  reference  to  wheat  Saw-flies  occurs  in  the  Report  of 
the  Entomologist  for  1884,  in  which  an  account  is  given  of  the  habits  of 
certain  Tenthredinid  larvic  which  were  found  to  infest  wheat  near  Bloom- 
ington.  111.,  and  afterwards  at  Oxford,  Ind.  The  descriptions  of  two 
forms  of  larvte  are  there  given,  but  no  adults  were  reared  and  the  species 
were  not  determined.  Since  that  time  the  habits  and  life-history  of  a 
number  of  species  have  been  somewhat  fully  traced,  while  some  addi- 
tional larva',  of  which  no  adults  have  yet  been  obtained  have  been 
studied.  In  view  of  the  fact  that  little,  if  anything,  is  known  of  the  work 
of  these  insects  and  that  they  are  liable  at  any  time  to  assume  impor- 
tance, we  deem  it  advisable  to  put  on  record  the  facts  already  obtained. 

The  European  Corn  Saw-fly  {CepJuis  pygma'Ks)  has  lately  been  found 
in  injurious  numbers  in  several  localities,  and  is  treated  of  at  lengtli 
by  Prof.  Comstock  in  Bulletin  No.  11,  of  the  Cornell  Experiment  Sta- 
tion, and  an  article  is  published  upon  it  in  Vol.  ii  of  Insect  Life, 
page  286.     The  larva  of  a  Ceplim  sp.  has  been  found  by  Mr.  Koebele, 
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at  Alamedti,  Cal.,  workiug-  in  grass,  aud  is  referred  to  in  Insect  Life, 
Vol.  Ill,  p.  71.  These  are  the  only  published  records  of  Saw-flies  affect- 
ing small  grains  or  grasses  in  this  country. 

The  European  Corn  Saw-fly  is,  properly  speaking,  not  a  Saw-fly,  but 
may  be  classed  with  the  family  Urocerida^,  or  Horn-tails,  the  larvjie  of 
which  are  wood-borers.  The  larva  of  Cephus  resembles  them  in  this 
habit  in  that  it  does  not  feed  exteriorly  on  the  grain,  but  burrows  in 
the  stalk.  The  genus  Cephus  with  allied  genera  has  also  been  sepa- 
rated as  a  distinct  family,  Cephidse,  connecting  the  Tenthrediuidte  with 
the  Uroceridse. 

The  Saw-fly  larvfe,  which  attack  cereals  and  grasses,  belong  mostly 
to  the  genus  Dolenis,  the  exceptions  being  the  Cephus  spj).  just  men- 
tioned, and  Nematus  marylandicus  Norton. 

DOLEEUS    SPP. 

The  Saw-flies  of  the  genus  Dolerus  are  comparatively  large,  robust 
insects,  of  a  dull  black  or  bluish  color,  varied  with  yellow  or  reddish,  and 
are  represented  in  the  United  States  by  some  seventeen  species,  of 
Avhich  the  early  stages  of  none  have  been  recorded.  They  are  among 
the  earliest  of  the  Saw-flies  to  appear  in  the  spring,  and  are  frequently 
found  about  willows  feeding  on  the  pollen  of  the  catkins.  They  are 
also,  and  very  commonly,  taken  on  grass,  i)articularly  in  moist  and 
swampy  localities. 

In  Europe  there  are  nearly  60  described  species,  but  here  again  the 
habits  of  but  few  of  them  are  known,  and  the  larvae,  on  the  authority 
of  Andre,  have  been  carefully  described  only  in  the  case  of  a  single 
species — D.  heematodes  Schk.  This  is  the  more  remarkable  because 
the  species  of  this  genus  are  abundant  and  widely  distributed.  The 
adults  of  a  number  of  European  species,  however,  have  been  reared 
from  the  larvte,  and  of  these  larv«  brief  descriptions  have  been  made 
and  the  food-habits  recorded.  These  records  show  that  the  larvae  of 
this  genus  feed  on  grasses  {Fesfuca,  etc.,)  or  on  Juucus  and  certain 
other  low  mouocotyledonous  plants. 

Cameron  gives  the  food-habits  of  the  following  species:  * 

D.  fulviventris  on  Equisetum  f 

D.  palustris  on  JEquisetum  paliistre. 

D.  gonagra  on  meadow  grass,  particularly  Festuca  pratensis. 

D.  heematodes  on  Juncus  sp. 

D.  niger  on  Festuca  f 

The  egg  of  a  Dolerus  has  never  been  described  or  seen.  The  larvje 
of  the  Dolerus  spp.  are  quite  uniform  in  color  aud  general  characteris- 
tics, and  do  not  differ  essentially  from  the  larvtie  of  other  Tenthredininae. 
They  have  22  legs,  are  cylindrical,  and  generally  of  a  uniform  grayish 
or  slaty  color  dorsally  aud  laterally,  but  nearly  white  ventrally  and 
subventrally. 

*A  Monograph  of  the  British  Phytophagous  Hymenoptera,  Vol.  i. 
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^oue  of  them  are  known  to  spin  cocoons,  but  so  far  as  studied  tliey 
form  cells  of  earth  in  which  to  pass  the  winter  or  undergo  transforma- 
tion. 

The  larvai  of  Dolents  spp,,  found  on  Grraniine;ie  in  this  country,  repre- 
sent at  least  five  well-marked  forms  and  may  belong  to  as  many  dis- 
tinct sf)ecies.  The  adults  of  but  two  species,  D.  arvensis  Say  and  D.  col- 
laris  Say,  have  been  bred. 

The  following  general  description  will  apx)ly  to  all  the  forms  studied : 

Head  large  and  prominent,  almost  as  wide  as  iirst  segment,  more  or  less  flattened 
in  front,  yellowish  or  greenish  and  variously  marked  with  white  or  hrowu ;  eyes 
inclosed  with  a  narrow  dark  brown  or  black  ring. 

Body  elongate,  tapering  uniformly  and  gradually  towards  the  tip,  with  numerous 
transverse  wrinkles,  and  finely  rugose  or  punctured ;  head  and  sides  of  body  espe- 
cially near  lower  edge  and  at  tip,  armed  with  minute  whitish  hairs.  Color,  greenish, 
darker  or  slate  color  on  dorsum  and  sides;  a  light  band  covering  stigmatal  area. 

Thoracic  feet  light  brownish  at  tip,  and  with  light  colored  hairs,  Avhich  are  longer 
and  more  numerous  than  on  body. 

The  larva  studied  may  be  distinguished  as  follows : 

(1)  Length  of  largest  specimen,  24  mm.  Head,  viewed  from  the  front,  hexago- 
nal, with  the  angles  round;  face,  including  antennsB  and  mouth-parts  and  long 
oval  spot  on  cheek,  whitish ;  a  brown  band  starting  near  the  base  of  the  mandibles 
and  including  the  eyes,  passes  over  the  head  in  front;  back  of  this  band  on  the 
vertex  the  color  is  light  yellowish  brown,  in  some  specimens  scarcely  darker  than  the 
oval  spots  on  the  cheeks ;  the  geual  suture  separating  the  cheek  from  the  vertex  is 
usually  stained  with  brown.  Punctation  of  head  and  body  rather  coarse  and  notice- 
able. 

(2)  (X).  arvensis?)  Length  of  largest  specimen  about  20  mm.  General  shape  of  the 
head  as  in  (1),  except  that  it  is  less  flattened  or  is  fuller  in  front,  especially  in  partly- 
grown  specimens.  The  pattern  of  the  markings  is  similar  to  (1),  but  the  dark  brown 
is  replaced  by  a  light  yellowish  brown  throughout.  The  eyes  Avith  encircling  ring 
are,  on  account  of  the  surrounding  light  color,  especially  prominent.  The  head, 
particularly,  and  the  body  are  smoother  and  the  punctation  is  finer. 

(3)  Size  of  larva  and  shape  of  head  as  in  (2) ;  frontal  brown  band  as  in  (1),  except 
that  it  rarely  includes  the  eyes;  the  dorsal  area  of  the  head  is  as  in  (1),  or  some 
specimens  dark  brown  and  xinicolorous  with  frontal  band;  the  genal  suture  is  more 
distinctly  marked  Avith  brown.  This  form  is  particularly  distinguished  by  the  well- 
defined  subdorsal  brownish  band,  which  is  rather  sharply  limited  below  by  the  light 
stigmatal  area,  and  passes  into  the  general  slate  color  of  the  dorsum  above. 

(4)  Shorter  and  more  robust  than  (1).  Head  as  wide  or  wider  than  first  segment, 
and  Avith  very  faint  markings,  which  are  somewhat  irregular,  but  similar  in  gen- 
eral pattern  to  foregoing.  This  form  is  easily  separated  from  the  others  by  the  pre- 
sence on  the  lateral  Avhite  stripe  of  a  row  of  black  spots,  one  on  each  segment,  just 
above  the  stigmata ;  a  similar  spot  occurs  at  the  base  of  each  of  the  thoracic  and 
abdominal  legs. 

(5)  Length,  18-20  mm.  Shape  of  head  and  body  as  in  (1).  Markings  of  head  sim- 
ilar to  (1),  except  that  the  whitish  area  on  the  cheek,  including  the  genal  sutux'e,  is 
entirely  covered  by  a  branch  of  the  brown  frontal  baud.  The  dorsal  area  is  as  with 
(1),  light  yellowish  broAvn.  The  occurrence  of  this  distinct  and  prominent  jios- 
terior  branch  of  the  frontal  brown  band  seems  to  be  a  safe  indication  of  a  distinct 
species,  in  \'iew  of  the  fact  that  it  shows  no  tendency  to  vary,  and  that  in  the  case 
of  all  the  other  forms  studied  there  is  no  indication  Avhatever  of  this  mark. 
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Bolerus  sp.  No.  1. — Full-grown  larviie  of  form  (1)  were  found  by  Mr. 
Lugger  June  18,  188G,  near  Baltimore  cutting  off  the  beads  of  wheat. 
Larvae  apparently  identical  with  these,  but  too  badly  decomposed  for 
positive  identification,  were  received  May  31, 1887,  from  Mr.  H.  A.  New- 
land,  of  Middletown,  Del., with  the  report  that  they  were  very  injurious 
to  wheat  iu  that  locality.  Additional  specimens  in  good  condition  and 
apparently  full-fed  were  received  from  the  same  party  June  4, 1887,  and 
on  June  10  still  others  were  forwarded  by  0.  F.  Kreider,  of  Lebanon, 
Pa.,  who  reported  their  doing  considerable  damage  to  wheat. 

Mr.  Newland  writes  of  them  that  they  are  seldom  so  damaging  to 
wheat  as  this  year  (1887)  and  last.  He  says  that  they  cut  off  the  stalk 
about  four  inches  below  the  head.  They  do  not  work  very  rapidly,  but 
take  about  fifteen  minutes  to  cut  off  a  single  head.  Last  year  they  de- 
stroyed in  many  fields  from  three  to  probably  five  bushels  to  the  acre. 
No  adults  wers  obtained. 

Bolerus  arvensis  Say.  Wo.  2. — The  larvje  (form  2)  which  have  been  re- 
ferred to  this  species  are  only  so  placed  provisionally.  The  difficulty 
of  properly  separating  the  larvse  into  lots,  referable  to  distinct  species 
before  any  material  for  comparison  has  been  obtained,  will  be  readily 
apparent.  Larv?e  evidently  of  different  species  were  very  commonly 
associated  on  the  wheat  or  grasses  and  were  placed  together  in  breed- 
ing cages,  so  that  the  reference  of  particular  larvtje  to  adults  can  not  be 
made  with  certainty. 

Larvse  (form  2)  taken  on  timothy  were  received  from  Mr.  Webster, 
June  14,  1884.  These  specimens  were  full  grown,  and  an  unsuccessful 
attempt  was  made  to  breed  one  of  them.  Again  on  May  28  and  29  of 
the  year  following  additional  larvae  in  various  stages  of  growth  were 
sent  by  Mr.  Webster.  A  quantity  of  these  were  saved  in  alcohol  and  the 
others  were  placed  on  growing  wheat.  March  22  of  the  following  year 
a  specimen  of  D.  arvensis  was  obtained  from  this  material.  The  only 
doubt  as  to  the  correctness  of  the  reference  of  these  larvae  to  arvensis 
comes  from  the  fact  that  one  of  the  larvte  is  recorded  to  have  possessed 
the  characteristic  markings  of  form  4,  and  it  may  have  been  from  this 
specimen  that  the  adult  came. 

A  single  larva  (form  2)  was  received  June  18,  1886,  from  G.  H.  Cook, 
New  Brunswick,  N.  J.,  who  found  it  feeding  on  a  wheat  stalk,  the  ear 
of  which  it  had  cut  oft'. 

Larv?e  received  in  1883  from  Mr.  J.  C.  Hostetter,  Minerva,  Ohio,  and 
mentioned  in  Bulletin  No.  4  of  the  Division  of  Entomology,  are  in  poor 
condition,  but  probably  belong  to  this  form.  The  attempt  to  rear  these 
larvie  failed.  The  same  larva?  were  reported  at  about  the  same  time 
by  W.  S.  Chamberlain,  secretary  of  the  State  Board  of  Agriculture,  as 
occurring  on  wheat  at  Columbus,  Ohio.  Mr.  Hostetter's  letters  are  in 
teresting  iu  this  connection  and  may  be  quoted  in  full : 

I  have  as  tine  a  field  of  wheat  as  I  have  seen  this  season.  This  morning,  in  look- 
ing over  it,  I  find  upon  the  heads  quite  a  number  of  such  worms  as  are  here  inclosed. 
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Th«iy  take  a  portion  of  the  grains  out  of  the  heads  they  attack.  They  are  not  very 
numerous,  perhaps  three  or  four  in  a  rod  square.  I  am  at  a  loss  to  know  what  they 
are  or  whether  they  will  materially  injure  our  wheat.  My  neighbors  also  have 
them.— June  16,  1883. 

*  *  *  I  have  just  returned  from  a  walk  around  a  20-acre  field  of  av heat.  My 
oV)ject  was  to  pick  oft"  a  dozen  more  of  those  worms  to  send  you.  To  my  utter  sur- 
prise, though  making  diligent  search,  I  found  but  three,  one  of  which  I  lost  on  my 
way  to  the  house.  Only  a  week  ago  I  could  have  found  any  number  of  them  in 
heads  of  wheat,  the  same  inclosed.  You  are  evidently  clearly  right  in  saying  we 
need  not  apprehend  much  damage  from  them.  Their  time  is  of  short  duration  and 
seems  to  be  confined  to  the  period  soon  after  the  wheat  is  in  head.  I  don't  think 
they  alfect  the  kernels  when  fully  formed. — June  25,  1883. 


Fig.  U.—Dolerus  arvensig  Say,  female  (original). 

D.  arvensis  is  easily  distinguished  from  other  species  of  the  genus  by 
its  general  blue-black  or  violaceous  color.  The  female,  Fig.  13,  is  con- 
siderably larger  than  the  male,  and  is  further  distinguished  by  having 
the  prothorax  and  mesothorax  more  or  less  rufous.  The  male  is  uni- 
formly blue-black,  and  was  described  and  still  appears  in  the  lists  as 
B.  tmicolor. 

East  of  the  Eocky  Mountains  the  species  is  generally  distributed 
and  abundant.  The  National  Collection  contains  twenty-live  specimens 
of  this  species  as  against  four  each  of  D.  collaris  and  B.  sericeus.  These 
were  received  from  Connecticut,  New  York,  New  Jersey,  Indiana,  Mis- 
souri, Illinois,  and  Ohio,  those  from  Ohio  being  received  from  H.  Keenan^ 
Quaker  City,  who  took  them  on  pear  buds  which  he  said  they  were 
injuring. 

That  they  do  no  injury  whatever  to  the  buds  or  bloom  of  the  Pear, 
but  frequent  them  merely  to  lap  up  nectar  or  grains  of  pollen  from  the 
petals,  has  been  shown  by  Prof.  S.  A.  Forbes,  in  his  Third  Report  on 
the  Insects  of  Illinois,  pp.  100-102.  Prof  Forbes  and  other  writers 
refer  to  this  insect  as  breeding  on  the  Willow,  the  only  authority  for 
which  seems  to  come  fr<nu  the  occurrences  of  the  adults  abundantly 
about  the  bloom  of  the  Willow  in  the  spring,  where  they  are  attracted 
by  the  bloom  merely,  as  they  are  also  to  the  bloom  of  Pear  and  other 
trees. 
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Dolerus  sp.  Ko.  3. — Larviii  of  form  3  have  been  received  from  various 
sources,  as  follows:  Juue  14,  1884,  aud  May  !i8,  1885,  through  F.  M. 
Webster,  from  Indiana,  foviud  on  timothy ;  July  25, 1884,  from  L.  Bruner, 
Nebraska,  found  on  grass  5  and  July  5, 1882,  from  J.  C.  Rockwood,  Ham- 
montou,  iS".  J.,  who  reported  that  they  were  seriously  affecting  the 
Cranberry.  Mr.  Schwarz  visited  Hammonton  in  August  of  the  same 
year  and  found  that  the  Saw-fly  larv8B  had  been  confounded  with  the 
Army  Worm,  which  fed  on  the  Cranberry  and  also  on  Juncus.  The  Saw- 
fly  larviB  feed  on  nothing  but  the  Juncus  {J.  canadensis  f).  At  the  time 
of  his  visit,  August  4,  Mr.  Schwarz  was  able  to  find  but  two  larvse. 

What  is  evidently  the  same  larva  was  found  during  the  latter  half 
of  May,  187G,  feeding  on  Juncus  in  Ofallon  Park,  St.  Louis,  Mo.  These 
larvae  were  numerous  and  in  confinement  would  not  feed  on  Blue 
Grass,  but  fed  readily  on  the  Juncus.  They  reached  full  growth  June 
1-13,  and  entered  the  ground.  Afterwards  one  earthen  cocoon  was 
found  in  the  cage,  but  no  adults  were  reared. 

Dolerus  sp.  No.  4. — Larvae  of  form  4  were  found  at  Oxford,  Ind., 
by  Mr.  Webster,  on  timothy.  Additional  material  w^as  received  June 
27,  1884,  and  May  29  and  June  13,  1885.  Euplectrus  larvae  were  at- 
tached to  the  first  segment  of  one  of  these.  Larvae  of  the  same  si)ecies 
were  found  June  6,  188G,  feeding  on  Juncus  in  Schuetzeu  Park,  Dis- 
trict of  Columbia.     !No  adults  were  reared. 

Dolerus  sp.  No.  5. — Larvai  of  form  5  were  received  from  Ch.  F,  Krei- 
der,  Korth  Lebanon,  Pa.,  June  4, 1886,  with  the  report  that  they  injured 
wheat,  cutting  off  the  heads.  Three  larvae  of  this  fo)'m  were  with  the 
lot  brought  from  near  Baltimore  by  Mr.  Lugger,  June  18, 1886,  and  found 
cutting  off  the  heads  of  wheat.  The  majority  of  the  lot  from  Mr.  New- 
land,  Middletown,  Del.,  May  and  June,  1887,  also  belong  here. 

Dolerus  collar  is,  Say. — Larvae,  some  of  which  belonged  to  this  species, 
were  received  from  Mr.  Webster,  May  31  and  June  6  and  14, 1884,  found 
on  timothy.  From  these  an  adult  was  obtained  April  18, 1885.  Which 
of  the  several  forms  of  larvae  belongs  to  this  species  can  not  be  posi- 
tively determined,  as  no  material  was  saved. 

The  cocoon  is  10  by  5  mm.  The  outer  layer  consists  of  particles  of 
earth  loosely  cemented  together,  and  is  quite  intimately  connected  with 
the  inner  layer,  which  consists  of  a  brownish  parchment-like  material. 

The  adults  of  this  sj)ecies  are  somewhat  smaller  than  D.  arvensis, 
which  they  greatly  resemble.  They  may  be  easily  separated  from  ar- 
vensis by  the  shining  Mack  body  and  yellowish-red  fore  thorax,  the  lat- 
ter including  the  prothorax  and  more  or  less  of  the  mesothorax. 

This  species  occurs  throughout  the  United  States  and  Canada.  There 
are  specimens  in^the  National  Collection  from  Central  Missouri,  Colo- 
rado, and  Indiana. 

Dolerus  sericeus  Say. — There  is  little  question  but  that  one  form  or 
other  of  the  larvae    above  described  belong  to  this  species,  a  large 
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female  of  which  was  taken  by  Mr.  Webster,  at  Lafayette,  lud.,  ou 
wheat. 

This  species  may  be  recognized  by  its  being-  entirely  black  in  both 
sexes,  which  easily  separates  it  from  both  D.  arvensis  and  I).  coUaris. 

NEMATUS   (MESSA?)   MARYLANDICUS   NORTON. 

(Syn.  Nematus  aureopectus  Norton.) 

Of  all  the  Saw-flies  found  to  breed  on  wheat,  etc.,  perhaps  the  most 
interesting  species,  both  on  account  of  its  numbers  and  of  the  interesting 
question  of  generic  relationship  which  it  presents,  is  the  one  named 
above.  This  Saw-fly  has  been  carried  through  two  successive  genera- 
tions in  conflnement,  which  experience,  together  with  notes  and  ob- 
servations made  in  the  field,  affords  a  pretty  full  knowledge  of  its  life- 
round  and  habits. 

Larvae  evidently  of  this  species  collected  on  wheat  were  received 
June  6, 1884,  from  Mr.  Webster,  from  Normal,  111.  Additional  larvae 
found  feeding  on  timothy  were  sent  by  him  from  Oxford,  June  23,  of 
the  same  year,  and  still  another  lot  found  on  grass  was  received  from 
the  same  place  May  28,  1885.  No  adults  were  obtained  from  these 
specimens,  and  larvj^  of  the  first  lot  only  were  saved. 

July  25,  1884,  Mr.  Lawrence  Bruner  forwarded  us  two  larvae  collected 
July  7  in  Holt  County,  Nebr.  These  are  closely  allied,  if  not  identical, 
with  the  Webster  material. 

Mr.  Webster  had  had  better  success  in  rearing  the  adults  from  the 
larvae  collected  in  1884,  and  forwarded  us  eggs  May  4,  1885,  deposited 
in  a  blade  of  wheat  by  reared  specimens.  Additional  eggs,  in  a  living 
wheat  plant,  were  received  from  Mr.  Webster  a  little  later,  and  from 
these  two  perfect  insects  were  eventually  obtained.  Mr.  Webster  also 
successfully  reared  adults  from  eggs  deposited  in  confinement  by  reared 
specimens. 

The  habits  of  this  insect  may  be  summarized  as  follows : 

The  adult  insects  (Fig.  14,  e,  male;  /,  female)  appear  during  the  lat- 
ter part  of  April  and  first  of  May,  the  males  antedating  the  females  sev- 
eral days,  as  is  the  rule  generally  with  Tenthredinida?.  In  nature  the 
flies  do  not  emerge  much  before  the  last  week  of  April,  as  shown  by  the 
fact  that  repeated  sweepings  of  wheat  fields  in  the  middle  and  latter 
half  of  April  failed  to  secure  any  adults.  In  the  breeding  cage  speci- 
mens appeared  somewhat  earlier,  or  from  Ai^ril  15  to  May  1. 

The  eggs,  when  first  laid,  are  four-fifths  by  one-fifth  millimeter,  and 
of  a  light  green  color.  They  are  inserted  to  the  number  of  two  to  five 
or  more  together  along  the  edge  of  the  wheat  blades  and  just  beneath, 
the  epidermis  (Fig.  14,  a  a).  Some  fifteen  or  sixteen  days  elapse  before 
hatching,  during  which  period  the  eggs  increase  very  considerably  in 
size 
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The  uewly  hatched  larva  (Fig-.  14,  b)  is  from  3  to  4  mm.  long,  rather 
sleuder  and  elougatc  and  tapering  gradually  from  the  head  to  the  last 
segment;  head  yellowish,  eyes  black.  Full  growth  is  attained  in  about 
five  weeks.  The  mature  larva  (Fig-.  14,  c)  has  a  length  of  from  17  to  20 
mm.  and  has  the  general  form  of  the  newly  hatched  larva.  The  liead  is 
considerably  less  in  diameter  than  the  first  thoracic  segment  and  is  of 
a  pale  clay  yellow  with  a  greenish  tinge  and  with  the  surface  vslightly 
reticulated;  the  eyes  are  black  and  surrounded  by  a  narrow  dark  brown 
ring.  The  mandibles  are  tipped  with  brown.  The  color  of  the  body  is 
green  or  yellowish  green,  with  the  alimentary  canal  showing-  through 
the  semitransparent  dorsum  as  a  line  of  darker  green.     A  whitish  line 


Fig.  \i.—Nematus  marylandicus  Norton :  a  a,  eggs  in  wlieat  blades ;  b,  young  larvae ;  c,  fiill-gro\\Ti 
larva;  d,  cocoon  from  which  an  adult  has  emerged;  e  and/,  adult  insects— e,  male;/,  female;  a  and  b, 
natural  size;  cto/,  enlarged  (original). 

crosses  the  stigmata,  which  are  very  small  and  light  brown  in  color. 
The  head  and  body  below  the  stigmata  are  armed  with  minute  hairs, 
which  are  light  colored  except  on  the  last  segment,  where  they  are 
prominent  and  brownish. 

The  larva  of  this  insect  is  at  once  separated  from  the  Dolerus  larva 
by  the  possession  of  but  seven  pairs  of  abdominal  feet,  in  which  respect 
it  agrees  with  a  large  group  of  Tenthrediuid  larvae  (Nematinoe),  includ- 
ing the  genus  Nematus  and  its  allies. 

The  larvae  at  first  feed  together  as  shown  in  the  illustration,  but 
separate  and  are  practically  solitary  later.  They  feed  on  the  wheat 
blades  and  have  not  been  observed  to  cut  off  the  wheat  heads,  though 
there  is  little  doubt  that  they  will  do  so,  since  the  stalk  just  beneath 
the  head  remains  green  longest. 
12201— No.  5 2 
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When  full-fed  tlie  larvse  enter  the  ground  and  construct  long  cocoons 
of  brownish  silk  with  which  particles  of  earth  are  incorporated.  The 
construction  of  the  cocoon  is  hardly  of  distinct  threads,  but  seems  to 
be  rather  of  a  glutinous  nature  resembling  silk.  The  cocoons  of  the 
male  are  7.5  by  3.5  mm.,  and  of  the  female  Dto  10  by  5  mm.  (Fig.  11,  d). 
There  is  but  one  yearly  generation. 

Although  no  observations  were  made  on  this  point,  our  knowledge  of 
allied  species  renders  it  almost  certain  that  the  contracted  larvte  remain 
unchanged  during  the  balance  of  the  summer  and  over  winter  and  do 
not  pupate  until  shortly  before  the  appearance  of  the  winged  insects  in 
the  spring. 

The  adult  insect  is  about  one-third  of  an  inch  long  and  has  an  ex- 
jiause  of  wing  of  about  two-thirds  of  an  inch.  The  males  and  females 
differ  markedly  in  shape  and  coloration.  The  female  (Fig.14,/)  is  stout 
and  in  general  light  yellowish  or  ochraceous  in  color.  A  black  si)ot  on 
the  head  includes  the  ocelli,  and  the  thorax  is  marked  with  two  long- 
itudinal black  stripes.  The  abdomen  is  for  the  most  part  dark  brown 
or  black  dorsally  except  the  posterior  lateral  margin  and  the  extreme 
tip.    The  hind  feet  and  antennse  are  also  dark. 

The  male  (Fig.  14,  e)  is  much  more  slender  and  elongate  than  the  fe- 
male, and  is  almost  black  in  color,  the  tip  of  the  abdomen  being  reddish 
and  part  of  the  legs  whitish.  The  antenuaj  of  the  male  are  much  longer 
than  in  the  female,  equaling  the  body  in  length ;  they  are  also  stouter 
and  strongly  pilose  or  hairy.  The  wings  in  both  sexes  are  large  and 
transparent,  and  the  main  or  costal  veins  of  the  fore-wing  and  the  stigma 
are  pale. 

The  wings  of  this  species  possess  with  great  uniformity  a  peculiarity 
of  venation  which  has  been  emi)loyed  to  separate  a  distinct  genus 
{Messa).  This  consists  in  that  the  second  submarginal  cell  receives 
but  a  single  recurrent  vein,  instead  of  two,  as  is  commonly  the  case  in 
the  species  of  Nematus.  This  character  can  not  be  relied  upon,  although 
measurably  constant  in  this  species,  since  in  other  species  with  the 
normal  venation  of  Nematus  this  peculiarity  sometimes  occurs,  and  not 
unfrequently  a  single  specimen  will  display  the  venation  of  Messa  on 
one  side  and  of  Namatns  on  the  other. 

This  species  was  first  described  by  Mr.  Edward  Norton  from  a  single 
specimen  of  the  male  taken  in  Maryland  (Proc.  Entom.  Soc.  Phila., 
Vol.  Ill,  p.  7,  1864).  The  female  was  described  as  a  distinct  species 
{NemaUis  aiireopectus)  by  Mr.  Norton  several  years  later,  from  speci- 
mens received  from  Massachusetts,  New  York,  and  Pennsylvania. 
(Trans.  Am.  Ent.  Soc.  Vol.  I,  1807,  p.  219.)  The  male  having  been 
first  described,  gives  the  name  to  the  species — N.aureopectus  becoming 
a  synonym. 

The  natural  food-plants  of  this  insect  are  undoubtedly  certain  of  our 
native  grasses  from  which  it  very  naturally  spreads  to  cultivated  grasses 
and  small  grains. 
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A  single  siiecimeu  of  tlie  hymenopterous  parasite  Lampronota  frig- 
ida  Cr.  was  reared  tioin  a  cocoon  of  this  Saw-fly  and  also  an  undeter- 
mined species  (not  fonnd). 


CEPHUS    OCCIDENTALIS   N.    SP. 

The  Cephus  sp.  referred  to  in  the  opening  of  this  article  as  being 
reared  from  grass  in  California  by  Mr.  Koebele  proves  to  be  unde- 
scribed. 

The  habits  of  this  insect  are  exactly  similar  to  the  European  Corn 
Saw-fly  Cephus  pygmcmis^  the  larvae  boring  in  grass  working  from  the 
top  towards  the  root  and  spinning  in  the  base  of  the  grass  stem  a  silken 
tube  in  AA'hich  it  hibernates. 

Before  spinning  up  the  grass  stem  is  partly  cut  through  (Fig.  15,  c) 
to  facilitate  the  emergence  of  the  adult  insect  which  takes  place  in  May. 


Fig.  15. — Cephus  oceidentalis  n.  sp:  a,  larva;  6,  adult  insect,  female;  cbase  of  grass  .stalk  showing 
excavation  of  larva,  all  inclosed  (original). 

The  larva  (Fig.  15,  a)  is  about  one-half  inch  long,  cylindrical,  whitish 
in  color  and  with  a  resinous  brown  head.  The  general  characteristics 
of  shape  and  structure  are  shown  in  the  figure.  It  does  not  differ  from 
the  larva  of  Cephus  pygmceus  except  in  being  smaller  and  less  robust. 

The  adult  insect  (Fig.  15  h)  agrees  almost  exactly  with  Cephus  pyg- 
mxcus  in  coloration,  coming  much  closer  to  it  in  this  respect  than  to  any 
other  American  species,  but  is  in  every  way  more  slender  and  graceful 
and  would  never  be  mistaken  for  the  European  species.  The  head  is 
narrower  in  proportion  to  the  body  and  is  more  globular  when  viewed 
from  the  side.  Viewed  from  above  it  narrows  more  posteriorly  from  the 
eyes  than  pygmceus.  The  grass  in  which  this  insect  breeds  was  not  de- 
termined, but  is  a  hollow- stemmed  marsh  grass,  probably  a  sx^ecies  of 
Elymus. 
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The  species  may  he  characterized  as  follows  : 

$  Black;  basal  joints  of  the  maxillary  i)alpi,  large  spot  on  mandibles,  two  spots 
beneath  anterior  wings,  membranous  regions  of  thorax,  small  sjjot  on  lower  poste- 
rior edge  of  dorsum  of  tirst  segment,  larger  one  on  second  segment,  band,  dentate  on 
basal  margin,  on  apical  half  of  dorsum  of  third,  lifth,  and  sixth  segments,  and  more 
or  less  of  the  lower  and  apical  margin  of  the  remaining  segments,  lemon  yellow. 

Legs  black,  slender;  spot  on  posterior  coxae  above,  upper  side  and  tip  of  femora, 
yellow;  tibiae  and  tarsi  reddish  yellow  except  tips  of  posterior  tibiae  and  their  tarsi, 
which  are  brownish ;  last  joint  and  claws  of  middle  and  anterior  tarsi  also  brownish. 

Antennae  20-21  jointed,  longer  than  head  and  thorax,  slender  to  joints  7,  beyond 
which  the  articles  are  shorter  and  thickened. 

"Wings  slightly  smoky ;  veins  brown  except  costal  and  margin  of  stigma,  which 
are  yellowish ;  a  small  infuscated  sjiot  at  base  of  discoidal  vein;  second  recurrent 
vein  joins  the  third  submarginal  cell  near  the  base  of  the  cell;  cross  veins  of  lanceo- 
late cell  slightly  curved  and  oblique. 

Abdomen  not  much  longer  than  head  and  thorax,  strongly  compressed  laterally. 

Length,  9-11  mm. 

Exp.  al.,  16-19  mm. 

(?  Smaller  and  more  slender  than  the  9?  abdomen  less  compressed ;  antenn;B  18-21 
jointed.  Coloration  as  in  $  except  a  large  spot  on  the  clypeus,  one  just  below  the 
eyes  in  front,  the  entire  pectal  region  of  the  thorax,  and  the  posterior  margin  of  the 
third,  fifth,  and  remaining  ventral  segments,  which  are  lemon-yellow. 

The  under  side  of  the  coxae,  trochanters,  and  femora,  including  the  apex  of  the 
latter  above,  are  lemon-yellow ;  the  tibiae  and  tarsi  are  as  in  the  case  of  the  9  • 

In  some  specimens  the  femora  are  entirely  yellow  or  with  a  narrow  black  line  on 
the  anterior  pair  above,  and  the  yellow  band  on  the  third  ventral  segment  is  occa- 
sionally obsolete. 

Length,  8-9  mm. 

Exp.  al.,  1.5-17  mm. 

Habitat :  Santa  Clara  County  and  Santa  Cruz  Mountains,  California, 
Nevada,  and  Montana. 

Described  from  24  females  and  14  males,  of  which  25  specimens  from 
California  were  bred  by  Mr.  Koebele,  and  13  from  Nevada  and  Montana 
were  collected. 

The  economic  importance  of  this  insect  arises  from  the  fact  that  it 
may  be  expected  at  any  time  to  abandon  its  natural  food-plant  in  favor 
of  the  small  grains,  on  which  it  can  doubtless  successfully  develop. 
Such  changes  in  the  food-habits  of  our  native  insects  are  constantly 
occurring,  to  the  great  detriment  of  our  Agriculture,  as  is  illustrated  by 
the  attacks  of  the  Wematus  and  Dolerus  species  on  wheat,  already  de- 
scribed— these  insects  unquestionably  normally  affecting  wild  grass. 

PARASITES   AND   REMEDIES. 

Parasites. — A  number  of  parasites  have  been  found  to  attack  the  Saw- 
fly  larvse  studied.  Of  these  two  were  reared  from  Mematus,  Lampro- 
»ofrt/H</n/fl  Cr.,  and  an  undetermined  form  (not  found),  and  an  unde- 
termined Ichneumonid  (not  found)  from  the  Dolerus  larvse,  described  as 
form  three. 

On  one  of  the  larvae  of  Dolerus  sp.  (form  4)  occurred  three  parasitic 
larvae  [Euplectrus  ?  sp.)  attached  externally  to  the  dorsum  of  the  first 
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thoracic  segment;  and  on  a  number  of  larvfe  referred  to  form  2  received 
from  J.  C.  Hostetter  in  1883  occurred  a  number  of  larvte  ax^parently 
identical  with  the  last,  all  fastened  to  the  under  side  of  the  body  close  to 
the  head  of  the  host  larva. 

In  the  article  in  the  Annual  Report  for  1884,  already  cited,  Mr.  Web- 
ster mentions  having-  observed  one  of  these  larvae  {N'ematus)  with  what 
appeared  to  be  a  species  of  Ophion  that  had  just  punctured  it  with  its 
ovipositor  and  remained  still  attached  to  it.  In  the  attempt  to  capture 
them  the  parasites  escaped  and  the  larva  fell  to  the  ground  aud  was 
not  found.  A  larva  was  found  also  mth  the  eggs  of  a  dipterous  para- 
site fastened  to  the  thoracic  segments. 

Remedies. — The  fact  that  these  Saw-fly  larvae  pass  the  winter  in  the  soil 
near  their  food-plants  or  in  the  base  of  the  stalks  will  insure,  in  the  case 
of  wheat  and  other  small  grains,  the  destruction  of  most  of  them  by  faU 
or  spring  plowing.  In  the  case  of  timothy  and  other  grasses  there  is 
opportunity  for  multiplication  of  these  insects  from  year  to  year,  and  it 
is  entirely  within  the  bounds  of  possibility  that  they  may  become  abun- 
dant enough  to  effect  considerable  damage  or  to  spread  in  injurious 
numbers  to  adjacent  grain  fields.  In  this  event  plowing  and  rotation 
of  crops  will  be  the  remedy. 


THE  IMPORTATION  OF  A  HESSIAN  FLY  PARASITE  FROM  EUROPE. 

By  S.  A.  Forbes,  Champaign,  lU. 

Sir  :  According  to  my  promise  I  submit  the  following  account  of  a 
recent  experiment,  begun  at  your  instance  and  with  material  furnished 
by  you,  for  the  transfer  of  a  European  parasite  of  the  Hessian  Fly  to  the 
United  States. 

In  accordance  with  arrangements  made  by  telegraph,  I  received  from 
you  May  6  a  package  of  Hessian  Fly  puparia,  said  to  have  been  parasi- 
tized by  the  European  species  Semiotellus  nigripes,  and  with  this  pack- 
age a  letter  from  you  asking  me  to  take  charge  of  and  liberate  the 
parasites  in  an  iuclosure  of  infested  wheat  with  an  idea  of  introducing 
the  species.  A  second  package  came  two  days  later  accompanied  by  a 
letter  of  advice  from  your  assistant,  Mr.  Howard. 

I  had  growing  at  the  time  under  gauze,  but  otherwise  in  the  open 
air,  a  small  plot  of  badly  infested  wheat  2^  by  3  feet,  in  very  fortu- 
nate condition  for  the  experiment.  This  wheat  had  been  transplanted 
March  26  from  a  field  near  Roodhouse,  in  Morgan  County,  for  use  in 
making  observations  on  the  life-history  of  the  Hessian  Fly,  and  contained 
when  transferred  large  numbers  of  the  insect  in  the  hibernating  pupa- 
rium.  Male  and  female  adults  had  begun  to  appear  in  the  inclosure  by 
April  1,  and  these  transformations  continued  to  May  13,  the  greater 
number  of  them  occurring  about  April  20,  when,  for  a  few  days,  more 
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than  twenty  adults  could  be  counted  in  the  cage  at  a  time,  not  to  men- 
tion others  doubtless  concealed  in  the  wheat. 

The  first  lot  of  foreign  parasites  was  exposed  in  this  cage  May  7,  and 
the  second  lot  May  11,  both  packages  containing  living  adults  when 
opened. 

At  the  time  of  the  first  introduction  eighteen  of  the  wheat  stalks  were 
examined,  and  fifteen  young  larvae  of  the  Hessian  fiy  were  fcmnd  upon 
them,  and  all  the  conditions  were  thus  favorable  to  the  success  of  the 
experiment.  Four  days  after  the  introduction  of  the  parasitized  foreign 
material  five  freshly  emerged  specimens  of  Seniiotellus  nigripes  were 
noticed  in  the  cage,  and  others  appeared  May  13,  June  29  and  30,  and 
July  1,  3,  9,  and  11.  On  the  date  last  mentioned  the  wheat  in  the  cage 
was  overhauled,  and  the  puparia  were  removed  and  divided  into  three 
lots;  one  to  be  kept  at  the  office  for  regular  observation  of  the  trans- 
Ibrmations;  one  to  be  taken  into  southern  Illinois  and  distributed 
through  fields  of  stubble  containing  Hessian  Fly  ])uparia,  and  a  third  to 
be  sent,  in  accordance  with  your  letter  of  July  7,  to  Mr.  James  Fletcher, 
Dominion  Entomologist,  Ottawa,  Canada. 

The  parasitized  puparia  received  from  Washington  were  all  spent  by 
this  time,  or  perhai)S  some  time  before;  Removed  from  the  cage  July 
18,  they  were  kept  until  October  7  without  the  appearance  of  another 
parasitic  insect.  Parasites  of  the  new  generation  continued  to  emerge 
from  the  lot  kept  for  observation  until  August  29,  the  exact  dates  being 
July  10,  18,  21,  23,  24,  27,  31,  and  August  1,  0,  10,  12,  16,  20,  23,  25, 
and  29. 

Most  of  these  were  released  in  a  field  of  moderately  infested  wheat 
stubble  on  the  experimental  farm  of  the  Agricultural  Experiment  Sta- 
tion at  Champaign,  beginning  with  4  specimens  July  22,  and  adding  13 
August  1,  18  August  6,  23  August  10, 15  August  12,  and  4  August  20— 
77  adults  in  all  being  thus  released  at  this  place. 

In  the  meantime  measures  had  been  taken  to  introduce  the  parasites 
on  a  larger  scale  in  southern  Illinois.  Taking  with  me  about  two-thirds 
of  the  material  obtained  from  our  breeding-cage  experiment — the  para- 
sitized puparia  still  in  the  straws — I  traversed  several  counties  from 
Centralia  south  to  Union  County,  and  thence  to  St.  Louis  and  Jackson- 
ville, stopping  at  intervals,  but  finding  no  satisfactory  situation  until  I 
reached  Scott  County,  July  17.  On  the  farm  of  Messrs.  Edward  and 
Frederick  Vantyle  a  field  was  found  three  miles  northeast  of  Eoodhouse 
the  yield  of  which  had  been  reduced  by  the  Hessian  Fly  from  about  30  to 
35  bushels  to  the  acre  to  15.  It  was  the  only  field  in  the  immediate 
neighborhood  which  had  been  so  damaged,  and  in  this  one  the  fiy  had 
not  been  noticed  the  year  before.  There  was  consequently  little  proba- 
bility of  excessive  native  parasitism  of  the  succeeding  brood,  and  it 
seemed  likely  that  the  fly  would  occur  there  this  fall  in  volunteer  grain 
and  later  in  the  regular  sowing. 

The  owners  agreed  to  leave  unplowed  a  piece  of  stubble  on  which  my 
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specimens  were  scattered,  while  the  remainder  of  the  field  was  to  be 
plowed  for  wheat  within  a  few  days.  The  fact  that  specimens  of  the 
Semiotelhis  continued  to  emerge  from  the  check  lot  retained  at  Cham- 
paign for  some  weeks  after  this  distribution  is  evidence  that  a  consid- 
erable number  of  the  parasites  must  have  gone  abroad  in  Scott  County. 
Indeed,  forty  or  fifty  of  them,  which  had  completed  their  transformations 
en  route,  escaped  from  the  box  when  it  was  opened  in  the  field. 

It  will  be  seen  from  the  foregoing  narrative  that  we  succeeded  com- 
pletely in  breeding  a  generation  of  the  foreign  parasite  in  our  plots  of 
wheat  infested  by  the  Hessian  Fly,  and  that  these  bred  insects  were  suc- 
cessfully distributed  to  fields  infested  by  the  fly  at  two  places  in  Illi- 
nois— in  Champaign  and  Scott  counties,  respectively. 

It  should  be  said  in  conclusion  that  the  latter  part  of  the  summer  was 
exceedingly  dry  throughout  central  Illinois,  and  that  as  a  consequence 
but  little  volunteer  grain  grew  in  either  of  the  above  localities,  and  that 
neither  in  this  nor  in  the  early  sown  wheat  was  there  any  considera- 
ble amount  of  Hessian  Fly  attack — circumstances  which  are  to  some 
extent  unfavorable  to  rapid  success  of  the  experiment  for  the  introduc- 
tion of  this  parasite.  The  Vantyle  farm  was  visited  by  my  assistant, 
Mr.  Marten,  September  24,  at  which  time  the  plowed  portion  of  the  field 
was  being  drilled  to  wheat.  Along  the  margins  of  this  plowed  ground, 
near  the  plot  which  had  been  left  in  stubble,  was  a  scanty  growth  of 
volunteer  wheat  in  which,  after  considerable  search,  four  nearly  full 
grown  larvse  of  the  Hessian  Fly  and  one  fresh  puparium  were  found. 
Little  other  volunteer  wheat  was  seen  in  the  neighborhood.  A  brief 
search  of  the  stubble  remaining  showed  only  parasitized  puparia  from 
which  parasites  had  already  escaped. 

The  Champaign  County  plot  was  examined  September  30,  when  one 
hundred  and  twenty  plants  of  volunteer  wheat  grown  in  the  exj)eri- 
mental  stubble  field  were  overhauled.  In  these  plants  two  larvae  and 
seven  puparia  of  the  Hessian  Fly  were  found.  October  5  from  forty- 
three  plants  eight  pujiaria  and  two  nearly  full-grown  larvje  were  taken. 
As  the  period  of  the  emergence  of  the  imported  Semiotelhis  was  sub- 
stantially the  same  as  that  of  the  native  S.  destructor,  the  two  coming 
out  side  by  side  in  our  breeding  cages,  it  seems  practically  certain  that 
the  imported  i^arasite  must  have  had  as  fair  a  chance  for  propagation 
in  the  field  as  its  native  congener. 

We  will  of  course  keep  careful  watch  of  these  localities  next  year, 
and  will  notify  you  of  any  observations  then  made  bearing  on  the  reap- 
pearance and  the  spread  of  this  imported  enemy  of  the  Hessian  Fly. 

To  C.  V.  Riley, 

U.  S.  Entomologist. 
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THE   ORIGIN   AND    DEVELOPMENT    OF  PARASITISM  AMONG  THE 
SARCOPTIDJE.* 

By  H.  Gaujian,  Lexington,  Ky. 

Assuming  the  evolution  of  species  through  the  action  of  natural  selec- 
tion as  established,  we  are  at  once  met,  in  considering  the  origin  and 
development  of  the  parasitic  habit  in  Sarcoptidse,  with  the  ques- 
tions, what  were  the  originals  of  the  family  and  did  it  diverge  from 
the  non -parasitic  mites  before  or  after  the  order  Acarina  became  es- 
tablished !  In  other  words,  were  the  originals  of  the  Sarcoptidse  mites 
or  were  they  something  else  ?  A  more  intimate  knowledge  of  the  forms 
we  are  considering  will  doubtless  give  us  better  ground  than  we  now 
have  for  conclusions  on  the  subject.  In  the  light  of  present  knowledge 
it  seems  altogether  probable  that  the  immediate  ancestors  of  the  Sar- 
coptidse  were  not  only  mites,  but  that  they  differed  little,  if  at  all, 
from  species  now  in  existence. 

In  deciding  the  position  of  an  animal  among  its  fellows  we  are  prone  to 
be  influenced  by  the  idea  of  our  own  supremacy,  and  to  rate  it  by  its 
complexity  of  structure  or  by  its  intelligence  as  shown  by  habit.  Sys- 
tematists  sometimes  lose  sight  of  the  fact  that  evolution  does  not  al- 
ways mean  an  increase  of  structural  perfection,  but  often  of  the  reverse 
process,  a  simplification  and  reduction.  The  simplicity  due  to  degener- 
ation from  one  cause  or  another  is  liable  to  be  mistaken  for  the  simplic- 
ity of  lack  of  differentiation  5  and  parasitic  and  other  animals  whose 
parts  have  been  reduced  from  disuse  have  sometimes  been  placed  at 
the  beginning  of  a  series,  when  their  proper  place,  it  may  be,  is  at  the 
end. 

The  Acarina  seem  to  me  a  group  of  these  degraded  animals,  and 
their  place,  if  this  is  true,  is  not  at  the  beginning  of  the  line  of  Arach- 
nidan  descent.  I  subscribe  to  Gegenbaur's  remark  (Comparative  An- 
atomy, English  translation,  230,  1878) : 

There  seems  to  be  no  doubt  that  degeueration  is  present  in  these,  and  is  indicated 
by  the  parasitism  which  obtains  in  most  of  the  families. 

Eeasons  for  considering  the  Acarina  degraded  Arachnids  apply  with 
the  same  force  to  the  Sarcoptidae  among  Acarina.  The  fact  that  they 
are  parasitic  and  at  the  same  time  diverge  but  little  from  the  free-hving 
mites  is  good  evidence  that  they  are  not  the  stem  upon  wliich  the  order 
has  developed.  The  further  fact  that  they  are  parasitic  only  upon  mam- 
mals and  birds  speaks  for  their  being  a  family  of  recent  appearance. 
The  geological  history  speaks  to  the  same  purpose  of  the  order. 

This  view  of  the  position  of  the  Acarina  among  Arachnida,  and  of 
the  Sarcoptidse  among  Acarina,  calls  for  some  notice  of  several  aberrant 
animals  which  are  commonly  placed  with  the  Acarina,  and  frequently 
in  or  near  the  Sarcoptidte,  because  of  a  supposed  relationship  between 
the  Sarcoptidse  and  the  Vermes. 

*  Read  before  Section  F,  A.  A.  A.  S.,  at  the  Washington  meeting,  August,  1891. 
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It  is  scarcely  necessary  to  deal  here  with  the  Tardigrada  and  Pyeno- 
gonida,  as  it  is  evident  to  any  one  who  has  given  the  matter  attention 
that  the  relations  of  these  groups  Avith  the  Acarina,  and  even  with  the 
Arachuida,  are  doubtful. 

Several  other  forms  can  not  be  disposed  of  summarily.  Prominent 
among  these  is  the  worm-Uke  Pentastomum.  As  you  know,  its  early 
stages  are  passed  in  the  lungs  and  livers  of  vegetable-feeding  mammals, 
and  of  reptiles,  and  in  its  adult  state  it  occurs  in  the  nasal  cavities  of 
Carnivora — an  alternation  very  much  like  that  of  Cestodes  among  par- 
asitic worms.  It  was  placed  by  early  naturalists  among  the  Vermes, 
and  its  relations  with  the  Arthropoda  were  first  demonstrated  by  Van 
Beneden  in  1848.  Later,  Leuckart's  investigations  confirmed  and  estab- 
lished this  view  of  its  afiinities.  Recently  it  has  been  placed  with  the 
Acarina,  which  group  it  has  been  supposed  to  connect  with  the  Vermes 
through  such  forms  as  Demodex  and  Phytoptus. 

The  hypothesis  is  an  enticing  one  and  has  facts  which  appear  to 
support  it ;  but  an  aberrant  form,  imperfectly  understood,  should  not,  it 
seems  to  me,  be  allowed  to  blind  us  to  numerous  facts  furnished  by 
geology  and  morphology,  indicating  the  derivation  of  Arachnida  from 
Crustacea ;  and  we  can  not  for  a  moment  admit  that  the  group  Arachnida 
as  known  to  us  had  two  independent  origins,  one  through  the  Crustacea 
the  other  through  the  Vermes.  Moreover,  Pentastomum  shows  in  its 
embryology  affinities  with  the  Crustacea,  and  its  post-embryonic  de- 
velopment indicates  that  if  it  is  an  Acarid  it  is  a  degraded  one,  its  larva 
being  more  nearly  typical  of  the  Acarina  than  the  adult. 

Demodex  is  unquestionably  a  mite,  but  has  every  appearance  of  a  de- 
graded form  whose  simplicity  of  structure  is  to  be  attributed  to  disuse 
consequent  on  its  peculiar  habits.  It  appears  to  be  related  with  the 
Sarcoptidse,  and  might  without  Adolence  to  current  ideas  on  classification 
be  placed  in  the  family. 

Phytoptus,  while  bearing  a  general  resemblance  to  Demodex  and 
Pentastomum,  is  more  closely  related  with  the  si)inning  mites  than  with 
the  Sarcoptidae,  and  its  slenderness  of  body  and  the  forward  position  of 
its  legs  are  evidently  developments  to  favor  it  in  its  active  life  between 
the  scales  of  buds  and  in  the  galls  wliich  its  attacks  induce. 

In  brief,  I  can  not  see  in  the  general  resemblance  between  Pentasto- 
mum, Demodex,  and  Phytoptus  anything  more  than  a  chance  approxi- 
mation, having  no  philogeuic  significance  specially  pertinent  to  the 
subject  in  hand. 

If  I  am  right,  therefore,  in  holding  these  forms  to  be  simply  extremes 
of  degeneration,  then  such  forms  as  Sarcoptes  are  in  a  sense  the  lowest 
in  rank,  and  are  probably  the  source  from  which  Demodex,  and  per- 
haps also  Pentastomum,  sprang.  In  this  case  we  must  look  elsewhere 
than  to  Demodex  and  Pentastomum  for  the  originals  of  the  typical 
Sarcoptidae.  A  closely  related  group  of  mites,  the  Tyroglyphid*,  seems 
to  answer  most  of  the  requirements;  but  before  giving  it  further  atten- 
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tion  I  wish  to  consider  briefly  the  causes  vrliich  probably  led  to  the 
assuniption  of  the  parasitic  habit. 

There  are  three  advantages  in  a  parasitic  life  such  as  is  led  by  the 
Sarcoptidse  over  the  independent  life  of  their  nearest  allies.  First,  it 
is  an  escape  from  competition  with  forms  better  endowed  for  maintain- 
ing themselves  as  free-living  organisms.  Second,  it  is  an  escape  from 
the  host  of  predaceous  insect  enemies  to  whose  attacks  the  roaming 
mites  are  subject.  Third,  it  is  an  advantage  of  a  food- supply  not  subject 
to  the  accidents  that  must  often  affect  the  supply  available  to  the  free- 
living  mites. 

With  an  advantage  ever  so  slight  in  favor  of  a  ])arasitic  life,  the 
stress  of  competition  is  such  that  individuals  will  be  compelled  to  as- 
sume it,  or  will  voluntarily  do  so.  It  is  as  if  organic  nature  were  plastic, 
and  were  constantly  subjected  to  a  tremendous  pressure  which  forced 
it  into  all  available  unoccupied  space.  The  necessity  which  leads  to  the 
struggle  for  existence  is  such  pressure;  the  plasticity  consists  in  the 
inherent  tendency  to  vary. 

Take  for  illustration  a  species  the  food  of  which  is  dead  vegetable 
matter.  There  will  come  at  times  to  individuals  a  scarcity  of  this  kind 
of  food,  and  hunger  may  force  them  to  devour  animal  refuse,  or  through 
some  circumstance  such  aidmal  products  may  constantly  occur  among 
the  normal  food  of  the  species,  and  certain  individuals  through  physio- 
logical or  morphological  peculiarities  may  gradually  acquire  a  fondness 
for  such  food ;  then  if  a  period  of  scarcity  of  vegetable  food  comes 
these  mixed  feeders  have  the  advantage  and  increase  over  their  fel- 
lows. The  taste  for  animal  food  becomes  fixed  by  natural  selection, 
and  eventually  we  may  have  a  variety  or  a  species  which  feeds  exclu- 
sively on  animal  food. 

Supposing  such  species  of  mite  to  occur  among  dead  leaves,  and  that 
the  source  of  the  animal  food  is  refuse  from  the  prey  of  some  carnivor- 
ous mammal,  as  a  wolf  or  fox.  The  accumulation  of  f ragmen ts  of  fowls 
and  small  mammals  about  the  haunts  of  such  carnivores  would  furnish 
an  abundant  supply  of  animal  food.  Among  the  waste  from  the  food 
would  be  considerable  waste  also  from  the  body  of  the  wolf  or  fox, 
such  as  worn  hair,  fragments  of  the  epidermis,  and  the  like.  If  a 
pressure  for  food  came  to  mites  dependent  on  this  sui)ply  it  is  easy  to 
imagine  them  resorting  to  the  bodies  of  the  sleeping  mammals  them- 
selves to  browse  upon  the  loosened  epidermis,  as  certain  mites  are  known 
to  do,  instead  of  collecting  it  as  formerly  from  the  ground. 

This  habit  of  resorting  to  the  skins  of  living  mammals  would  be  only 
temporary  at  first,  and  the  species  would  still  pass  most  of  its  life 
among  refuse  or  in  the  ground.  But  in  time  forms  would  arise  better 
fitted  for  clinging  to  the  skin  of  mammals,  better  able  to  make  their 
way  among  the  pelage,  perhaps  able  to  remain  there  at  all  times,  dis- 
placing the  less  favored  mites,  and  by  selection  becoming  adapted  to 
a  life  on  the  bodies  of  mammalia,  though  still  feeding  on  the  dead 
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tissues  and  benelitiug  instead  of  injuring-  their  hosts.  But  supposing 
this  food  supply  became  inadequate.  Hunger  would  under  such  cir- 
cumstances lead  to  the  removal  of  all  dead  matter  down  to  the  quick, 
and  might  easily  force  mites  to  work  into  the  living-  skin ;  and  we  should  • 
have  circumstances  leading-  to  the  development  of  a  truly  parasitic 
species. 

The  course  of  development  as  thus  marked  out  is  not  entirely  imagi- 
nary. We  have  in  the  families  Tyroglyphidte  and  Sarcoptid^e  examples 
illustrating  all  the  stages  which  have  been  indicated — vegetable  feed- 
ers, mixed  feeders,  scavengers,  commensals,  and  parasites — and  I  be- 
lieve something  like  this  was  the  course  taken  by  these  mites  in  assum- 
ing the  parasitic  mode  of  life. 

As  illustrating  the  stages  mentioned  I  would  call  attention  again  to 
the  Tyroglyphidae.  Its  members  are  active  mites,  allied  in  structure  to 
the  Sarcoptidfe.  Cheyletus,  a  predaceous  genus  of  the  family,  often 
taken  among  animal  refuse,  as  haiVs,  feathers,  and  even  occasionally  on 
the  body  of  man,  may  fairly  be  considered  an  intermediate  form,  hav- 
ing the  striated  body  of  the  Sarcoptidfe,  but  being  in  certain  other  re- 
spects one  of  the  Tyroglyphidsie.  It  has  been  put  first  in  one  then  in 
another  group,  and  its  place  is  not  yet  definitely  fixed. 

Glyciphagus  spinipes,  another  of  tbe  family,  occurs  among  Canthar- 
ides. 

G.  Mppopodos  has  been  found  to  produce  severe  sores  about  the  hoofs 
of  horses. 

0.  cursor  occurs  among  Cantharides,  feathers,  and  so  forth. 

G.  prunorum  was  found,  it  is  said,  by  Hering  among  dried  plums, 
where  it  appears  to  feed  on  the  sugar  used  in  preserving  the  fruit.  It 
is  known  to  produce  a  transitory  inflammation  by  attacking  the  hands 
of  shopmen.  Here  we  have  a  species  which  might  readily  assume  the 
parasitic  habit. 

There  are  others  of  the  family  which  take  vegetable  and  animal  food 
indifferently,  and  still  others  of  the  genus  Rhizoglyphus,  the  lowest  of 
the  family,  which  devour  only  vegetable  matter. 

Now,  when  we  turn  to  the  Sarcoptidse,  and  find  examples  infesting 
birds,  the  lowest  and  oldest  of  the  two  host  groups,  which  appear  to 
feed  only  on  the  waste  of  the  skin,  the  series  seems  quite  complete. 

A  few  words  may  be  added  concerning  those  peculiarities  of  form  and 
structure  among  Sarcoptidae,  which  have  special  relation  to  a  life  in 
and  on  the  skins  of  mammals  and  birds — though  I  must  premise  that  I 
have  nothing  new  to  present  on  this  part  of  my  topic. 

The  characters  are  of  two  kinds,  namely,  (1),  those  which  subserve  a 
useful  purpose  in  the  economy  of  the  species,  such  as  the  highly  devel- 
oped tarsal  claspers  of  Myobia,  the  tarsal  suckers  and  forcipate  man- 
dibles of  Sarcoptes,  and  the  striated  and  otherwise  roughened  skins  of 
all  the  species;  and  (2)  the  degradational  characters,  such  as  the  absence 
of  ocelli  and  of  functional  limbs. 
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The  former  may  all  he  accounted  for  by  reference  to  tlie  acti<m  of  nat- 
ural selection.  Given  a  parasite  with  an  inherent  tendency  to  varia- 
tion in  all  directions,  some  characters  will  a|)i)ear  that  give  their  pos- 
sessors some  slight  advantage  over  their  fellows.  Xatural  selection 
seizes  upon  them  at  once,  intensifies  them  by  the  elimination  of  the 
less  well-endowed  individuals,  until  what  was  perhaps  at  first  only  a 
slightly  longer  or  more  strongly  curved  claw  becomes  eventually  the 
elaborate  apparatus  for  clinging  to  hairs  which,  some  mites  possess. 
The  roughened  skin  and  forcipate  palpi  can  be  accounted  for  in  nuich 
the  same  way. 

It  is  when  we  come  to  characters  of  the  second  grou]),  those  we  are 
accustomed  to  consider  the  result  of  disuse,  that  the  difticulty  begins. 
If,  as  Weismann  and  his  disciples  claim,  the  direct  results  of  disuse  which 
appear  in  the  individual  are  not  transmitted,  how  is  it  that  mites  come 
to  have  no  eyes  and  in  .some  cases  possess  greatly  reduced  limbs'?  As 
has  been  admitted  by  Weismann,  it  is'not  clearly  apparent  how  the  pres- 
ence of  eyes  is  a  disadvantage  to  a  parasitic  or  a  cave  animal;  and  if 
it  is  not,  why  should  they  disappear? 

If  we  accept  Weismann's  views  on  the  transmission  of  somatogenic 
characters,  we  must  hold  that  in  some  roundabout  way  these  effects  of 
disuse  become  blastogenic.  But  if  disuse  may  affect  the  germ  and  its 
effects  be  transmitted,  why  may  not  use  also  be  felt  and  its  effects  become 
hereditary?  Weismann  would  account  for  the  reduction  of  parts  by  su])- 
posing  that  when  an  organ  ceases  to  come  under  the  influence  of  natural 
selection  those  iiulividuals  with  the  organ  least  developed  have  the 
same  chances,  other  things  equal,  as  those  with  it  most  developed,  and 
that  consequently  by  intercrossing  the  organ  is  reduced  from  its  highest 
state  of  perfection. 

It  seems  plain  that  when  selection  ceased  to  act  the  organ  would  be 
reduced  (and  elevated)  to  the  average  of  development  for  the  species, 
but  without  selection  it  could  not  be  reduced  below  this  average — would 
not  consequently  disappear.  Its  variation  Avould  be  in  all  directions, 
and  the  chances  for  an  increase  in  complexity  and  functional  activity 
the  same  as  for  a  decrease. 

We  know,  however,  that  organs  which  from  some  cause  have  become 
useless  do  tend  to  disappear,  and  the  reason  for  their  disappearance, 
if  we  can  find  it,  will  throw  light  on  some  of  the  peculiarities  of  the 
Sarcoptidte. 

We  can  see  a  disadvantage  in  one  way  in  the  possession  of  a  complex 
but  useless  structure.  It  costs  material  and  energy  for  its  development 
which  could  be  profitably  expended  in  other  directions.  An  associa- 
tion made  up  of  organs,  every  one  of  which  is  useful,  has  an  advantage, 
though  it  may  be  slight,  over  an  association  a  part  of  whose  energy 
goes  to  the  support  of  useless  members.  The  struggle  for  existence  is 
keen.  Individuals  whose  energy  is  all  utilized  grow  faster,  are  more 
prolific,  more  energetic,  better  able  to  take  care  of  themselves,  and  in 
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the  loug  run,  it  may  be  supposed,  displace  the  ones  retarded  by  a  per- 
sistence of  useless  structures. 

In  this  way  I  believe  we  may  account,  consistently  with  the  best 
founded  views  on  the  action  of  natural  selection,  for  the  origin  and  de- 
velopment of  the  parasitic  habit  in  Sarcoptidoe,  and  for  those  peculiari- 
ties of  structure  which  make  it  a  family. 

In  its  ensemble  of  characters  it  is  simply  one  of  many  illustrations  of 
the  effect  of  the  struggle  for  existence  and  the  action  of  natural  selec- 
tion. It  has  come  into  existence  because  its  members  obtained  some 
advantage  over  certain  other  mites  by  taking  on  the  parasitic  habit. 

This  is  a  scant  treatment  of  the  subject,  but  I  take  it  that  I  am  not 
expected  to  present  at  this  time  an  extended  and  detailed  argument. 
I  could  have  dwelt  on  the  evidence  for  the  degeneration  of  mites ;  could 
have  given  evidence  for  crustacean  aflinities  of  Pentastomum,  not  per- 
haps open  to  objections  which  can  be  made  to  relations  with  the  Vermes ; 
could  have  given  evidence  for  the  relations  of  Phytoptus  with  the  spin- 
ning mites  and  against  relations  with  Demodex.  I  have  not  neglected 
these  matters  with  a  purpose  to  obstruct  a  view  of  the  truth.  The 
book  lies  open;  he  who  will  can  examine  the  record  for  himself.  But 
it  is  my  opinion  that  an  examination  of  the  subject  along  the  lines  here 
pointed  out  will  satisfy  the  candid  mind  that  mites  are  degraded  Arach- 
nida;  that  Sarcoptidae  are  degraded  mites,  and  are  not  the  lowest 
in  rank  of  the  order ;  that  their  parasitic  habit  has  been  recently  as- 


ORIGIN    AND     DEVELOPMENT    OF    THE    PARASITIC    HABIT    IN 
MALLOPHAGA  AND  PEDICULIDiE.* 

By  Herbert  Osborn,  Ames,  Iowa. 

Inasmuch  as  the  MaUophaga  and  Pediculidae  are  limited  to  the  warm- 
blooded vertebrates  in  their  host  relations,  it  is  not  to  be  wondered  at 
that  they  present  many  points  of  correspondence,  and  that  notwithstand- 
ing the  great  difference  in  their  fundamental  structure  there  should  be  a 
number  of  very  strong  cases  of  parallelism  in  the  modification  of  struc- 
ture resulting  from  the  similar  conditions  under  which  they  Uve.  On 
this  account  it  is  convenient  to  discuss  them  jointly  and  to  compare 
those  organs  which  have  been  most  responsive  to  this  environment. 

The  group  MaUophaga  contains  an  assemblage  of  insects  very  clearly 
defined  and  distinctly  separated  from  any  of  the  related  insects,  so 
isolated,  in  fact,  that  their  i^osition  has  been  the  subject  of  no  little 
discussion.  A  review  of  this  discussion  is  not  contemplated  here,  and 
would  be  out  of  place,  except  so  far  as  it  might  bring  out  the  structural 
modifications  to  be  met  with.     So  far  as  the  affinities  of  the  group  are 


*  Read  before  Section  F.,  A.  A.  A.  S.,  at  the  Washington  meeting,  August,  1891. 
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concerned  it  is  now  nnnecessary,  since  the  position  now  generally 
accorded  to  them  with  the  Psocidne  and  Termitidie  is  generally  accepted 
and  its  fonndation  on  morphologic  and  embryologic  data  apparently  so 
well  established  that  fnrther  effort  may  be  devoted  to  details  of  com- 
parison and  the  tracing  of  the  development  of  special  parts. 

The  review  of  the  snbject  by  Dr.  A.  S.  Packard,*  in  which  he  snms  np 
carefnlly  the  work  of  Melnikow  and  Grosse  and  compares  their  results 
with  Burgess's  work  on  the  head  and  mouth-parts  of  the  Psocidse,  may 
be  considered  as  final  as  far  as  regards  the  separation  of  the  Mallophaga 
from  the  Hemiptera  or  their  having  any  relationshii)  with  the  Pedi- 
culidae.  While  the  Bird-lice  present  decided  differences  from  the 
Psocidae  it  does  not  require  much  eftbrt  to  conceive  of  the  transition  of 
a  herbivorous  or  omnivorous  insect  like  Atropos  or  Clothilla  to  a  para- 
site such  as  Menopon  or  Lipenrus.  Both  Atropos  and  Clothilla  occur 
commonly  in  locations  from  which  they  may  readily  at  times  travel 
upon  the  bodies  of  either  birds  or  mammals,  and  it  would  not  require  a 
great  change  in  food  habit  for  them  to  feed  upon  the  epidermal  scales, 
hairs,  feathers,  or  tegumentary  excretions  of  birds  or  mammals.  With 
this  in  mind,  there  is  no  difficulty  in  tracing  the  probable  evolution  of 
this  habit  in  the  Mallophaga.  We  need  not  go  tar  beyond  any  typical 
Menopon  to  find  a  form  approaching  Atropos  that  fed  either  ujion 
animal  or  plant  products,  and  which  found  suitable  harbor  and  food 
either  on  the  bodies  of  animals  or  in  the  nests  or  burrows  which  they 
occupied.  Such  species  as  Menopon  iMUidum  even  now  point  to  this 
habit,  in  that  they  occur  not  only  on  the  bodies  of  birds,  but  infest 
their  perches  and  travel  readily  from  these  to  the  birds  or  to  such  ani- 
mals as  oi^portunity  permits.  From  such  species  as  these  there  are 
examples  in  abundance  showing  every  gradation  of  tenacity  in  adher- 
ence to  the  host,  many  species  even  clinging  to  the  feathers  or  hairs 
long  after  the  death  of  the  host,  and  often  themselves  dying  there  with- 
out any  apparent  ability  to  escape,  except  under  particularly  favorable 
Qpportunities. 

In  the  Pediculidte  it  is  hardly  j)ossible  to  find  at  present  such  un- 
doubted evidence  as  to  close  affinity,  though  their  Hemipterous  nature 
seems  very  apparent.  It  seems  very  probable  that  the  group  is  one  of 
considerable  antiquity,  possibly  having  branched  ft'om  the  Hemiptera 
proper  Avell  back  toward  tlie  time  of  the  origin  of  the  Mammaha,  and 
springing  from  a  more  generalized  Hemii^teron  than  any  now  known. 

Comparing  a  Hjematopinus  with  a  typical  Heteropteron  and  the  essen- 
tial differences  are  the  absence  of  wings,  the  reduction  of  the  joints  of 
the  rostrum,  the  modifications  of  the  tarsi,  and  the  reduction  of  the 
eyes.  In  these  respects  there  is  to  be  noted  considerable  agreement 
with  Acanthia;  this  latter,  however,  still  possessing  the  jointed  rostrum 
and  the  usual  form  of  tarsi.  The  correspondence  is  less  striking  than 
that  of  a  Mallophagan  with  a  Psocid,  but  still  I  think  we  can  by  such 

*  Trans.  Philos.  Soc.  for  1887,  pp.  264-272. 
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comparison  imagine  the  development  of  a  Hrematopinus  from  a  form 
similar  to  that  of  Acanthia,  and  since  in  Acanthia,  as  well  as  a  nnmber 
of  other  Hemiptera,  the  blood- sucking-  habit  is  already  present,  there  is 
no  difficulty  in  understanding  the  transition  of  a  non-i)arasitic  or  a  semi- 
parasitic  form  to  the  parasitic  one.  It  must  consist  simply  in  the  more 
and  more  constant  attachment  to  the  host. 

In  both  groups  the  evidence  seems  clear  that  evolution  has  been  from 
non-parasitic  forms  by  way  of  semi- parasitic  ones  <pute  directly  to  the 
condition  of  constant  parasitism,  and  taking  the  groups  at  large  and 
comparing  them  with  the  nearest  non-parasitic  forms  we  may  infer  that 
the  Mallophaga  are  a  comparatively  modern  group,  while  the  Pedicu- 
lidiie  give  evidence  of  greater  antiquity. 

Leaving  this  matter,  which  must  of  necessity  be  somewhat  specula- 
tive, we  may  now  pass  to  a  consideration  of  those  structural  changes 
which  have  been  entailed  by  assumption  of  the  parasitic  habit. 

Abortion  of  wings  is  one  of  the  most  common  results  of  parasitism, 
and  in  these  groups  the  reduction  has  been  comi)lete,  no  trace  of 
these  organs  appearing,  but  since  the  wings  are  rudimental  in 
Atropos  and  Clothilla,  neither  of  which  are  parasitic,  we  can  readily 
conceive  that  the  immediate  non-parasitic  progenitors  of  Mallophaga 
were  wingless  also,  and  we  are  hardly  warranted  in  accrediting  the  wing 
atrophy  to  the  assumption  of  the  ijarasitic  habit.  In  fact  we  must  look 
for  wing  structure  for  all  these  forms  to  some  winged  Psocid.  This  is 
true  in  part  of  the  Pediculidie,  for  Ave  have  too  many  instances  of  wing 
abortion  without  parasitic  habit  to  affirm  that  this  form  of  degradation 
results  from  parasitism.  It  would  be  more  proper  to  say  that  the  wing- 
abortion  is  a  result  of  disuse  and  that  in  these  groups  wings  are  absent 
not  because  the  insects  are  parasites,  but  because  their  habits  under 
present  conditions  and  probably  under  the  conditions  of  their  non- 
parasitic ancestors  rendered  wings  of  little  use  and  they  became  non- 
functional and  then  atrophied. 

In  the  general  form  of  body  these  groups  have  become  adapted  to 
their  peculiar  environment,  and  flattened  bodies,  sometimes  greatly 
elongated  and  slender  almost  invariably  smooth,  permit  of  great  freedom 
of  movement  within  the  feathers  or  hairy  covering  of  their  hosts. 

The  eyes  are  in  many  cases  quite  rudimental,  never  composed  of  more 
than  a  few  facets,  and  show,  as  compared  with  free  forms,  constant  tend- 
ency to  reduction  in  number  and  but  little  to  increase  in  size. 

The  antennsTe  present  some  interesting  modifications,  and  in  respect  of 
number  of  joints  there  is  a  quite  remarkable  constancy  in  number  (five) 
in  both  Mallophaga  and  Pediculidiie,  the  exceptions  to  this  being  very 
few,  and  in  such  cases  almost  all  are  three,  but  in  one  genus  four. 

Many  present  striking  structures  of  sensory  or  clasi)ing  function. 
Sensory  pits  are  prominent  usually  in  the  terminal  joint  and  while  the 
reduction  for  Mallophaga  may  be  looked  upon  as  from  fifteen  in  Atropos 
to  five  (three  in  Trichodectes),  the  more  perfect  sensory  apparatus  is  to 
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be  considered  a  s]>ecialization  to  meet  the  peculiar  euvironineut  tbey 
have  adopted. 

The  specialized  structure  ofteu  seen  in  the  enlarged  third  joint  in  the 
males  of  Lipeurus  and  some  others,  and  which  in  some  cases  seems  well 
adapted  to  clasping,  has  very  certainly  arisen  by  a  gradual  increase  in 
size  of  the  terminal  rim  at  one  ijoint,  while  their  development  in  the 
males  only  indicates  that  they  may  be  connected  in  function  with  the 
copulatory  process. 

A  peculiarly  toothed  process  ou  the  nasal  joint  in  the  female  Hcema- 
topinus  antennatus  Osboru*  is  also  a  case  of  special  structure,  the  organ 
being  apparently  connected  in  some  way  with  a  clasping  function. 

In  the  mouth-parts  we  would  naturally  ex])ect  consideraljle  modifica- 
tion, but  for  the  Mallophaga  it  is  remarkable  how  closely  the  Psocid 
structure  is  retained.  The  mandibles  show  no  remarkable  variation, 
being,  perhaps  as  a  rule,  somewhat  stouter,  and  the  terminal  part  bi- 
dentate  or  tri-dentate.  The  maxillae  are  modified  in  both  PsocidiB  and 
Mallophaga,  and  in  the  Philopteridic  have  a  further  loss  of  the  palpi. 

The  labium,  which  forms  usually  a  quite  conspicuous  object  in  Mallo- 
phaga, is  remarkably  similar  to  that  in  Atropos,  in  some  cases  even  the 
rudimental  palpi  being  present.  In  the  Pediculidt^,  however,  the  cor- 
respondence of  the  oral  organs  with  Hemiptera  is  obscured,  the  reduction 
of  the  rostrum  to  a  one-jointed  tubular  structure  being,  if  it  is  homolo- 
gous with  the  labium  of  Hemiptera,  an  extreme  of  modification. 

Some  of  the  most  interesting  structures  occur  in  the  tarsi,  and  can 
be  unquestionably  ascribed  to  adaptive  evolution.  In  Mallophaga, 
the  tarsi  present  well  marked  types  which  form  ready  means  of  sepa- 
rating the  two  families  Liotheida^  and  Philopteridie  (excepting  the 
aberrant  Gyropus),  these  in  Liotlieida"  being  composed  of  a  short  basal 
joint  and  a  larger  second  joint  with  usually  two  articulated  claws.  In 
the  Philopteridfe  the  tarsi  are  short,  the  basal  joint  thick,  and  the  sec- 
ond joint  small,  bearing  as  a  rule  one  claw,  which  opposes  as  a  rule  a 
more  or  less  distinct  tibial  spur,  thus  forming  a  good  clasping  organ- 
The  latter  form  is  evidently  the  more  specialized  and  while  nuicli  bet- 
ter for  the  insect  in  its  usual  location  renders  it  i)ractically  helpless 
when  removed  from  its  host.  This  diiference  is  so  great  that  with  other 
structural  differences  it  suggests  the  possibility  of  these  two  families 
having  originated  from  independent  non-parasitic  ancestors.  The  re- 
duction of  the  tarsi,  however,  in  Gyropus  is  such  that  it  is  not  impossi- 
ble that  the  Philopterid  form  could  be  derived  from  the  Liotheidoe,  al- 
though I  do  not  wish  to  be  understood  as  suggesting  Gyropus  as  a  con- 
necting link  between  the  two  families.  This  genus  is  a  peculiar  one, 
presenting  some  highly  specialized  characters,  and  in  some  respects  ap- 
pears to  me  further  removed  from  a  generalized  Mallophagan  than  any 
Philoi)terid.  .    . 

The  difference  in  habit  accompanying  this  difference  in  structure  is 

2  Bull.  7,  Div.  Entomology,  U.  S.  Dept.  Agriculture,  p.  25. 
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also  marlied,  the  Liotlieidie  being  much  less  dependent  upon  their  hosts 
than  the  Philopterid^TB.  Most  of  them  travel  freely  and  live  for  some 
time  away  from  their  hosts,  while  the  Philopteridie  cling  fast  to  the 
host  even  after  its  death.  In  both  groups,  however,  we  have  special 
structures  resulting  from  their  environment,  such  as  the  palettes  upon 
the  basal  joint  in  Lffimobotluium  and  alhed  genera,  and  ridged  or  ser- 
rated surfaces,  to  add  to  the  rigidity  of  hold. 

In  Pediculidie  the  tarsal  structure  presents  some  remarkable  resem- 
blances to  that  of  Philopteridne  in  the  large  basal  joint  and  more  slen- 
der claw-bearing  joint.  Special  roughened,  serrated,  or  ridged  siu-faces 
are  also  common  on  the  second  joint,  and  the  claw  is  often  serrated  or 
roughened  on  the  inner  face.  A  peculiar  structure  which  I  have  de- 
scribed in  Hamatopinus  suis  *  consists  of  an  extensible  pad  at  the  end 
of  the  tibia,  which  is  so  located  as  by  its  extension  to  ijress  upon  the 
hair  surrounded  by  the  claw,  and  would  seem  a  most  useful  organ  in 
strengthening  the  hold  upon  the  hair  and  adapting  the  clasping  struc- 
ture to  variations  in  the  diameter  of  the  hair  at  different  points.  In 
some  species  the  claw  becomes  liattened  into  a  nail-like  organ,  and  a 
certain  amount  of  rotation  of  tibial  parts  is  observed. 

Reviewing  now  hastily  the  characters  which  have  been  sketehed  and, 
I  think,  that  for  the  Mallophaga,  with  the  exception  of  wings,  the  loss  of 
which  has  been  stated  as  occurring  before  the  assumption  of  the  para- 
sitic habit,  we  must  admit  that  parasitism  has  resulted  in  specialization 
and  progressive  evolution,  not  retrogression  or  degradation.  The 
short  antennae  of  live  or  three  joints  present  certainly  as  high  a  degree 
of  development  as  the  fifteen-jointed  but  simjile  antennae  of  their  free 
relations.  The  tarsi  and  claws  present  in  every  case  speciaUzation,  and 
in  some  cases  development  of  highly  organized  modifications  of  the 
simple  feet.  The  mouth  parts  show  specialization  of  mandibles  and 
reduction,  it  is  true,  in  labial  and  maxillar  structure,  but  very  little  re- 
duction from  the  Psocid  type,  and  a  reduction  that  need  not  be  looked 
upon  as  rendering  them  inferior  in  any  way  in  the  use  of  these  parts 
or  the  purposes  to  which  they  may  be  put. 

It  seems  to  me,  therefore,  that  while  in  many  cases  parasitism  un- 
doubtedly results  in  degradation,  the  results,  excepting  for  wings,  in 
these  insects  have  been  specialization  without  degradation.  It  would 
seem  more  proper  to  consider  that  we  have  specialization  of  those  organs 
the  use  of  which  is  retained,  and  degradation  in  organs  that  fall  into 
disuse,  while  the  quite  common  exj)ression  that  parasitism  entails  de- 
gradation appears  to  me  to  be  in  this  respect  somewhat  inexact. 


*  Bull.  7,  Div.  Entomology  U.  S.  Dept.  Agriculture,  p.  20. 
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THE  USE  OF  GRAPE  BAGS  BY  A  PAPER-MAKING  WASP.* 

By  Maky  E.  Murtfeldt. 

As  a  premise  to  the  observation  liere  recorded,  I  may  say  that  for  a 
number  of  years  the  practice  of  inclosing  the  chisters  of  grapes  in 
paper  bags,  to  exchide  the  spores  of  black  rot,  has  been  very  generally 
followed  throughout  St.  Louis  County,  and  especially  in  the  vineyards 
of  Kirkwood  and  vicinity. 

Last  summer  a  peculiar  shredding  and  i)erforation  of  the  exposed 
sides  of  many  of  these  bags  attracted  my  attention,  but  was  attributed 
to  the  poor  quality  of  the  paper.  The  present  season  a  different  and 
better  quality  of  bags  was  procured  for  our  vineyard,  but  early  in  July 
I  again  noticed  and  was  puzzled  by  the  same  appearance  of  wear. 

A  few  days  after  the  matter  was  spoken  of,  my  sister  announced  that 
she  believed  she  had  discovered  the  author  of  the  mischief  in  the  Eust- 
red  Social  Wasp  {Polistes  nibig'mosus).  While  standing  near  a  grape- 
vine she  had  been  attracted  by  the  faint  sound  of  the  tearing  of  paper. 
Supposing  it  to  be  a  bird,  attempting  to  jjeck  the  fruit,  she  made  a  mo- 
tion to  drive  it  away  and  was  surjirised  to  find  that  instead  of  a  bird  it 
was  the  insect  above  named.  In  a  few  moments,  however,  it  returned, 
and  alighting  upon  the  same  bag  began  again,  with  the  utmost  energy, 
stripping  off,  with  its  jaws,  fibers  and  layers  of  the  paper.  These  were 
rapidly  gathered,  by  the  aid  of  the  front  tarsi,  into  a  compact  packet 
and  finally  borne  away. 

These  observations  were  in  the  course  of  the  next  two  weeks  repeat- 
edly verified.  A  critical  examination  of  the  fruit  at  that  time,  still  hard 
and  green,  revealed  not  the  slightest  puncture  even  when  exposed 
through  the  holes  gnawed  in  the  bags.  The  unavoidable  conclusion, 
therefore,  was  that  this  wasp  had  made  the  important  discovery  that 
working  over  ready-made  paper  into  nest-building  material  was  easier 
than  to  manufacture  it  de  novo  from  wood  fiber. 

It  may  be  added  that  as  the  paper  used  in  the  construction  of  the 
bags  was  probably  made  from  wood  pulp,  the  original  material  was  the 
same,  but  the  insect  in  appropriating  it  reaped  the  benefit  of  the  initial 
processes  of  manufacture. 

I  have  had  opportunity  to  examine  but  one  nest  of  the  species  show- 
ing this  adaptiveness  since  the  above  observations  were  made,  but  in 
this  there  seemed  to  me  there  were  traces  of  the  bag  paper  in  the  lighter 
and  more  yellowish  color  in  portions  of  the  walls  of  many  of  the  larval 
cells. 

Ko  other  species  of  Polistes  or  Vespa  have  as  yet  been  observed  to 


*Read  before  the  Section  of  Biology  A.  A.  A.  8.,  Washiugtou.  D.  C,  Aug.  22,  1891. 


193 

make  use  of  the  bag  paper,  nor  have  all  individuals  of  rubiginosus 
learned  the  labor-saving  trick,  as  I  repeatedly  saw  them  during  the 
summer  still  gathering  fibers  of  wood  from  fence  posts  and  boards  after 
their  time-honored  fashion. 


THE  METHODS  OF  PUPATION  AMONG  THE  CHALCIDIDiE. 


By  L.  O.  Howard. 


As  a  rule  Chalcidid  larvfe  which  are  internal  feeders  on  their  hosts 
transform  internally  into  naked,  more  or  less  coarctate  pupse. 

With  certain  Encyrtinne,  for  one  of  which  Dr.  Riley  has  proposed  the 
excellent  descriptive  name  of  the  ''  inflating  chalcis-fly,"  particularly  of 
the  genus  Copidosoma,  but  also  of  Bothriothorax,  Homalotylus,  and  per- 
haps others,  the  larvae  inhabiting  , , 

the  host  insect  in  great  numbers, 
when  about  to  pupate,  cause  a 
marked  inflation  in  the  host  larva 
by  the  formation  of  oval  cells 
around  the  parasite.  This  inflation   „     ,^    ^         „t_     ,_.      ,.,  ,     , 

^  Fia.  16. — Larva  of  LithocoUetia,  which  has  been  m 

and  the  pupal  cells  which  cause  it  festedby  Copidosoma,  enlarged  (original). 

are  very  noticeable  in  thin-skinned  host  larvae.  With  a  small  larva  like 
that  of  Lithocolletis  the  appearance  of  a  string  of  dipterous  puparia  is 
produced,  as  shown  in  Fig.  16.  The  nature  of  this  cocoonlike  cell  and 
the  method  by  which  it  is  produced  are  unknown.     Its  structure  shows 

it  not  to  be  silk,  nor  yet 
the  last  larval  skin  of  the 
parasite,  and  whether  it 
is  an  adventitious  tissue 
of  the  host  larva  or  a 
secretion  of  the  parasite 
or  is  explicable  upon  other 
grounds  I  can  not  say. 
It  is  a  point  for  some  ex- 
l^ert  histologist  to  decide 
with  fresh  material,  which 
is  not  at  hand  at  present. 
An  exam])le  of  one  of  the  inflating  parasites  in  a  thick-skinned  host 
larva  is  shown  in  Fig.  17.  It  is  a  Coccinellid  larva  infested  with  Homa- 
lotylus ohscurm  m.  The  outlines  of  the  parasitic  cells  are  not  so  evident 
as  in  the  previous  figure,  but  the  host  larva  is  very  distorted  and  evi- 
dently contains  these  cells. 
Species  parasitic  upon  endophytous  larvae,  and  therefore  feeding 


Pig.   17. — Coccinellid  larva  infested  by  Homalotylus  obscurws, 
enhirged  (original). 
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externally,  transform  to  pux^te  close  to  the  remains  of  the  host  in  the 
burrow  or  leaf  mine,  usually  attached  at  the  anal  end  by  the  ijrsepupal 
excrement.  I  have  observed  a  curious  variation  in  the  case  of  Chryso- 
charis  singularis  in  the  mine  of  Lithocolletis  hamudryadella  on  oak  leaves 
which  I  have  described  in  the  American  Naturalist  for  January,  1881. 
In  this  case  the  Chalcidid  pupa  is  surrounded  by  small  excremental  pil- 
lars arranged  in  an  ellipse  and  connecting  the  roof  and  floor  of  the  mine 
(Fig,  18).  It  can  not  be  stated  whether  these  pillars  are  formed  of 
regurgitated  matter  or  of  anal  excrement,  although  the  former  hypothe- 
sis seems  the  more  propable.  It  is  likely  that  such  arrangements  as  this 
will  be  found  frequently  when  the  parasites  of  the  leaf-miners  are  care- 
fully studied. 

The  internal  parasites  ot  externally  feeding  larvae  also  transform  to 
outside  pupae  in  a  few  instances,  as  with  the  Eulophine  genera  Cra- 

totechus  and  Sympiezus,  and 
probably  with  other  genera  of 
this  subfamily.  These  forms 
are  common  parasites  of  several 
large  lepidopterous  larvae  which 
feed  on  the  leaves  of  oak  and 
sycamore  in  the  United  States. 
The  host  larva  affords  food  for 
a  number  of  the  parasitic  larvae 
and  is  almost  entirely  consumed 
by  them.    When  ready  to  trans- 
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YiG.ii.— i^QSiimiufioi Lithocolletis  iiamadryadeUa\i\i\\  torni,  the  parasitic  larvaB  crawl 

top  removed  showing  pupa  of  Chrysoeharissingvlaris    out  UpOU  the  leaf,  VOid  their  CX- 
and  supporting  pillars,  slightly  enlarged  (original).    ^^^^^^^^^^  .^^^  ^^^^^^   ^^  ^^^^^^_ 

less,  dark-colored  pupae,  nearly  erect  in  position,  the  anal  portion  of 
the  body  being  attached  to  the  leaf  by  means  of  a  small  mass  of  light- 
colored  excremental  pellets.  They  seem  preferably  to  station  them- 
selves in  the  form  of  an  irregular  ellipse  about  the  remains  of  the  host 
larva,  each  grouj)  consisting  of  from  15  to  10  individuals.  Scudder, 
in  his  "  Butterflies  of  New  England"  (p.  455),  gives  a  happy  picture  of 
the  appearance  of  the  pupae  of  an  undescribed  sj^ecies  parasitic  on  the 
larva  of  Vanessa  atalanta,  in  the  following  words : 

Aufl  still  another  parasite  [a  species  of  Euloplius],  the  coal-black  chrysalides  of 
which  one  may  sometimes  find  to  the  number  of  twenty  or  more,  standing  erect  on 
their  hinder  ends  around  the  corpse  they  have  destroyed,  like  tombstones  in  a  cem- 
etery, a  most  melancholy  spectacle  on  opening  a  nest  to  get  a  young  caterpillar. 

In  correspondence  with  me  Mr.  Scudder  has  always  referred  to  these 
as  "  my  tombstone  pupae,"  and  the  term  is  an  admirably  descriptive  one. 
The  appearance  of  these  larvie  is  well  illustrated  in  Fig.  19,  which  Dr. 
Riley  had  prepared  several  years  ago  with  the  intention  of  publishing 
it  in  connection  with  an  account  of  some  observations  of  his  own  upon 
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oue  of  these  Biilopliiues.     He  lias  kiudly  allowed  iiie  to  use  it  in  this 
comiectiou. 

The  Chalcidid  larvse  which  feed  externally  on  outside  feeding-  larvce 
(and  we  know  only  one  genus — Euplectrus — in  which  this  habit  prevails), 
spin  a  coarse,  rough  silk,  attaching  the  depleted  skin  of  the  host  insect 
to  the  leaf  on  which  it  had  been  feeding,  and  transform  to  pupse  side  by 
side  in  a  regular  transverse  row  in  the  silky  mass.  Frequently  the  host 
larva  has  supported  so  many  parasitic  larvje  that  their  web  attaches  the 
entire  shriveled  skin  from  end  to  end,  but  again  they  do  not  occur  in  suf- 
ficient number  to  accomplish  this  result,  and  only  half  of  the  larva  skin 
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Fig.  19. — Cratotechiissp.  a,  a,  groups  of  pupsB  on  sycamore  leaf,  natural  size;  b,  pupa  from  side; 
same,  from  ventral  side;  d,  adult  female;  e,  male  antenna;  /,  female  antenna,  enlarged  (original). 


is  thus  fastened  (Schwarz  states  that  with  the  Cotton  Worm  andCom- 
stock's  Euplectrus  it  is  usually  the  anterior  portion)  and  the  remaining 
portion  hangs  down,  is  doubled  back,  or  breaks  off. 

The  larvae  of  the  closely  allied  genus  Elachistus  pupate  externally,  but 
do  not  spin  the  loose  silk  characteristic  of  Euplectrus.  I  have  seen  the 
naked  pupse  of  Ulachistus  cacoecice  attached  by  their  anal  end  to  the  silk 
spun  in  its  leaf-roll  by  the  larva  of  Gaccecia  rosaceana,  while  the  pupae 
of  U.  spilosomatis  MS.  are  found  attached  in  a  group  among  the  long 
hairs  on  the  dorsum  of  the  abdomen  of  the  larva  of  Spilosoma  nirginica 
(Fig.  20).  In  the  allied  genus  Miotropis,  M. platynotce  transforms  with- 
out its  host  in  the  leaf-rolls  of  Platynota  rostrana^  as  observed  by  Hub- 
bard (Orange  Insects,  p.  153). 

Euplectrus,  although  it  spins  silk,  can  by  no  means  be  said  to  form  a 
cocoon,  and,  therefore,  does  not  form  a  true  exception  to  the  rule  that 
the  pupae  are  naked  with  the  Chalcididae. 

The  oft-repeated  and  hitherto  accepted  observation  of  Haliday  to 
the  effect  that  Coryna  clavata  does  spin  a  true  cocoon  would,  however. 
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Fig 


Pupae  of  Elachistus  spilosomatis  at- 
tached to  shrunken  larva  of  Spilosoma  vir- 
ginica,  enlarged  twice  (original). 


form  a  distinct  and  unexplained  exception  were  it  not  for  the  fact  that 
I  fully  believe  the  statement  to  have  been  unfounded.  Haliday,  in 
speaking  of  plant-louse  parasites  (Entom.  Mag.  II,  99),  writes: 

Some  of  these  last  [parasites  of  Apliidius] 
( Cor  una  clavata  Walk.,  Ent.  Mag,  I,  p.  386), 
uot  content  with  the  covering  which  pro- 
tects the  Aphidius  to  its  final  change,  when 
they  are  full  fed  leave  the  cavity  and  spin 
a  white  silky  web  between  the  belly  of  the 
Puceron  and  the  leaf,  and  in  this  undergo 
their  transformation. 


This  statement  has  been  quoted 
by  Westwood  in  his  Introduction 
and  by  subsequent  writers,  and 
Buckton  in  Volume  ii  of  his  Mono- 
grapli  of  the  British  Aphides  gives 
a  somewhat  elaborate,  illustrated 
account  of  the  coccoon- spinning  of 
a  species  which  he  calls  G.  duhia. 
He  figures  one  cocoon  broken  open  and  showing  several  shining  black 
pupai  which  he  considers  to  be  parasites  of  the  Coryna.  Coryna,  it  may 
be  stated,  is  identical  with  the  pteromaline  genus  Pachycrepis  of 
Foerster.  Now  cocoons  precisely  similar  to  those  described  by  Foerster 
and  figured  by  Buckton  are  found  in  this  country  (Fig.  21).  Miss 
Murtfeldt  has  found  them 
under  a  rose  Aphidid  in 
Missouri,  and  Dr.  Riley 
tells  me  that' he  has  seen 
them  abundant  under 
dead  Aphidids  upon  his 
rose  bushes  in  Washing, 
ton.  We  breed  from  these 
cocoons  here,  not  Pachy- 
crepis, but  the  Aphidiid 
genus  Praon,  and,  as  it  is 
quite  out  of  the  question 
that  Praon  should  be  hy- 
perparasitic  upon  Pachy- 
crepis, we  may  safely  con- 
clude that  Praon  makes  the  cocoon 
is  a  hyperparasite. 


Fig.  21. — Cocoon  of  Praon, 
Coryna,  under  the  body 
(original). 
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supposed   formerly  to    be  that  of 
if     a  dead    plant    louse— enlarged 


md  that  Pachycrepis  (or  Coryna) 
It  is  more  than  likely  that  the  several  pupae  of 
the  unknown  secondary  parasite  figured  by  Buckton  are  those  of  Coryna 
itself,  while  the  larva  which  he  watched  so  carefully  under  glass,  and 
figured  in  the  act  of  making  its  cocoon,  was  undoubtedly  Braconid  and 
not  Chalcidid.  We  know  then  as  yet  no  cases  in  which  a  Chalcidid 
larva  transforms  to  pupa  within  a  true  cocoon. 
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NOTES  ON  GRASS  INSECTS  IN  WASHINGTON,  D.  C. 

By  Herbert  Osborn,  Ames,  Iowa. 

While  in  Washington  in  Angnst,  1890,  I  had  the  opportunity  of  ex- 
amining, by  Prof.  Riley's  kind  invitation,  the  lawn  at  his  residence  on 
Washington  Heights,  where  various  grass  pests  had  been  at  work  to  suclj 
an  extent  as  to  cause  a  decided  damage  to  the  lawn.  The  following  j 
species  were  noted : 

O  Aulacizes  irrorata  Fab. — One  larva  not  quite  grown,  and  which  md$\ 
have  been  feeding  on  some  other  j)lant  than  the  grass. 
0  Diedrocephala  molUpes   Say. — But  few  specimens  of  this  usually  coi 
mon  species  were  taken,  and  the  majority  had  probably  migrated 
situations  furnishing  fresher  vegetation. 
"^  Deltocephalus  inimicus  Say. — Quite  plenty,  but  not  so  abundant  ^ 

t^'Cicadula  4-lineata,  as  shown  by  the  results  of  sweeping. 
o  Deltocephalus  sayi  Fitch, — Not  common,  and  apparently  occupyij 
about  the  same  position  as  regards  numbers  as  in  Iowa. 
0 Deltocephalus  retrorsus  Uhl. — Two  specimens  only  were  secured,  whic 
would  indicate  about  the  same  rarity  as  in  Iowa. 
"^  AllyguflPhlejmus  irroratus)  Say. — But  one  specimen  of  this  species, 
which  is  often  common,  was  taken  in  the  sweepings. 
0  Athysanus  exiUosa  Uhl. — Not  very  abundant. 

Athysanus%  sp. — Two  specimens  of  a  small  green  species  similar  to  or 
identical  with  a  common  species  in  Iowa. 

0  CicaduJa  quadriUneata  Forbes. — This  species  occurred  in  immense 
numbers,  being  the  most  abundant  of  all  species  taken  in  the  sweep  net. 
Prof.  Forbes  described  this  as  a  pest  in  oat  fields,  but  it  is  evident  from 
its  numbers  in  grass  that  it  can  be  a  very  serious  pest  in  meadows  and 
lawns  as  well.  It  may  be  mentioned  that  there  was  a  small  patch  of 
oats  not  far  from  the  lawn  swept,  but  this  species  was  swarming  also  to 
lights  in  the  city  during  the  evenings,  which  would  indicate  some  very 
common  food-i)lant  near,  and  I  think  there  can  be  no  question  that  it 
breeds  extensively  in  grass.  Adults  and  larvce  of  various  sizes  were 
taken. 

^Gicadula  nigrifrom  Forbes. — This  species,  also  described  by  Prof. 
Forbes  and  from  specimens  associated  with  the  preceding  species,  was 
taken  in  considerable  numbers,  but  Avas  by  no  means  so  abundant  as 

\l  C.  4-lineata.  It  seems  very  clos^  allied  to  the  species  described  by 
Fitch  a^hissus  4-punctatus  and  6-punctatus,  and  these  last  two  as  rep- 
resented by  series  of  specimens  in  the  Division  Collection  are  separated 
with  difficulty.  ^C.  nigrifrom  has  the  fi'ont  much  darker,  but  in  other 
respects  I  find  no  constant  difference.  The  spots  on  the  front  vertex 
are  somewhat  variable  in  size  and  distinctness,  but  seem  to  agree  in 
position  and  number  on  all  three  species. 
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Grypotes  unicolor  Fitch. — But  one  specimen  of  this  rather  common 
species  was  taken,  and  as  there  were  occasional  weeds  in  the  grass  it 
may  be  considered  doubtful  whether  it  is  to  be  included  as  a  grass  feeder. 
'.'AgalUa  sanguineolenta  Prov. — Several  specimens  of  a  species  agreeing 
in  most  respects  with  this  common  form  were  secured.  0 

Of  Fulgorid;©  there  was  a  species  closely  resembling  Delphax  ornata 

and  a  species  of  Liburnia  that  occurred  in  considerable  numbers,  and 

esides  these  there  were  of  the  Homoptera  a  few  Aphides,  the  species  of 

hich  were  not  determined,  as  they  probably  all  occurred  on  the  weeds 

owing  with  the  grass. 

Among  the  Heteroptera,  Episcopua  ornatiis  was  fairly  common,  and  a 
V  specimens  of  Leptoterna  amoena  and  a  species  of  Geocoris  were  taken, 
also  a  few  examples  of  the  carnivorous  Coriscus  ferus. 
oleoptera  were  represented  in  considerable  abundance,  especially  the 
le  Flea-beetle,  Chwtocnema  pulicaria,  which  ai^peared  to  rival  the 
adula  1-lineata  in  numbers.  Several  specimens  of  Systena  tcvniata 
and  Dibolia  cerea  were  secured,  and  one  specimen  each  of  Haltica 
ita,  Diabrotica  12-punctata,  Paria  6-notata^  Goccinella  O-notata,  and 
entrinus  scutellum-album^  though  of  some  of  these,  as  for  instance  the 
iahrotica  12-punctata,  more  specimens  could  have  been  secured  if  an 
brt  had  been  made. 

Meromyza  amerivtina  occurred  in  imago,  and  of  course  numerous  other 
species  of  Diptera  were  present,  as  well  as  a  number  of  species  of  Ich- 
neumouidiB  and  other  Hymenoptera  and  some  Thripidae,  but  as  special 
attention  was  not  given  to  these  u(^  attempt  will  be  made  to  present  a 
full  list  here. 
The  determinations  of  the  Coleoptera  were  made  by  Mr.  E.  A.  Schwarz. 


AN  INTERESTING  AftUATIC  BUG. 

In  October  we  received  from  the  Eev.  J.  L.  Zabriskie,  of  Flatbush,  L. 
I.,  a  sketch  of  an  aquatic  insect  which  puzzled  us,  for  while  it  was  evi- 
dently hexapodous,  it  was  so  unlike  anything  we  had  seen  before  that  we 
could  not  very  well  place  it.  At  our  solicitation  Mr.  Zabriskie  sent  us 
the  slide  from  which  the  drawing  was  made,  when  its  true  nature  was 
at  once  apparent,  the  sketch  having  been  misleading  in  lacking  both 
the  head  and  thoracic  constrictions  and  in  various  minor  details.  Mr. 
Zabriskie  has  imblished  a  figure  and  description  in  the  October  number 
of  the  Journal  of  the  New  Yorl-  Microscopical  Society,  but  to  put  needed 
corrections  on  record  we  have  had  a  more  detailed  figure  made,  and  pub- 
lish it  herewith. 

The  insect  is  plainly  a  member  of  the  family  Hydrobatidfe,  and  comes 
closest  to  Metrobates,  with  many  of  the  genera  of  which  we  are  familiar. 
It  is  impossible  to  say  whether  it  is  an  immature  or  an  adult  form;  but 
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if  adult,  it  will  undoubtedly  form  a  new  genus  in  the  family.  We  bope 
Mr.  Zabriskie  will  be  able  to  obtain  more  material.  The  specimen  was 
captured  in  July,  1890,  in  the  stream  of  the  waterworks  at  Flatbush. 

The  color  is  blackish  with  sundry  whitish  spots  visible  from  above;  one  covering 
the  middle  of  the  prothorax  extending  on  to  the  hind  margin  of  the  head;  two  on 
the  mesothorax;  a  lateral  row  on  each  of  the  first  seven  abdominal  joints,  at  the 
base  of  the  middle  coxa?,  posterior  coxse,  base  of  the  trochanters  and  base  of  the 
first  joint  of  the  antennte.  The  antennie  (not  palpi,  as  Mr.  Zabriskie  describes)  are 
the  most  striking  peculiarity  of  the  insect.  They  are  four-jointed  and  are  evidently 
prehensile  or  raptatorial.     The  basal  joint  is  stout,  nearly  as  long  as  the  third  and 


Fig.  22.— Undetermined  Hydrobatid  Water-bug:  a,  dor.sal  view;  b,  ventral  view— greatly  enlarged; 
c,  antenna  from  above;  d.  same  from  below— still  more  enlarged  (original). 

fourth  together,  bulging  near  the  middle,  and  furnished  with  a  tuft  of  hairs  or 
bristles  abruptly  cut  off,  and  a  few  straggling  bristles  and  longer  and  finer  hairs  at 
the  sides.  Joint  2  is  small,  with  a  curved  spine  near  the  nether  base;  joint  3 
elbowed,  dilated  distally  and  beneath,  with  a  pale  hyaline  disk  or  cushion  sur- 
rounded by  a  few  stiff  hairs;  terminal  joint  ending  in  a  hook  with  a  stout  prong 
about  the  middle. 

The  beak  is  short  and  stout,  reaching  to  the  base  of  the  prosternum.  The  eyes 
are  large  and  globular,  and  there  are  two  minute  ocelli.  The  front  legs  are  short 
and  robust,  the  tarsi  two-jointed,  the  basal  joint  almost  hidden,  and  the  terminal 
joint  prolonged  into  a  hook  and  having  a  claw  attached  at  its  base.     Middle  legs 
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much  the  longest,  nearly  twice  the  length  of  the  body ;  the  femora  furnished  -with  a 
series  of  prominent  hairs,  each  hooked  at  the  tip :  tibia  fnruished  at  its  basal  half 
with  a  denser  row  of  shorter  hairs  more  curved  and  more  prominently  hooked;  tarsi 
three-jointed,  the  basal  joint  twice  as  long  as  the  other  two  together ;  the  second 
joint  extremely  small  and  with  two  long  straight  hairs  at  its  tip;  the  terminal  joint 
simple  and  not  (juite  one-half  as  long  as  the  basal.  The  hind  legs  have  the  femora 
so  curved  that  when  opposing  each  other  they  form  nearly  a  complete  circle,  fur- 
nished inside  with  stout  hairs  and  ending  in  an  obliquely  truncated  point  with  a  few 
hairs  at  the  tip,  and  having  at  the  truncated  base  a  linger  or  process  also  slightly 
tipped  with  hairs;  the  hind  tibise  are  articulated  some  distance  back  of  the  tip  of 
the  femora,  are  slightly  curved  in  the  opposite  direction,  fringed  with  hairs,  and 
having  quite  a,  tuft  of  longer  ones  arising  from  the  lower  middle;  the  hind  tarsi  are 
also  three-jointed,  the  basal  joint  nearly  as  long  as  the  tibite;  the  second  joint 
small,  with  three  long  straight  hairs  at  the  tip ;  the  terminal  joint  simple  and  about 
one-fifth  the  length  of  the  basal.  Abdominal  joints  8-9  and  subjoiut  but  slightly 
sutured  dorsally,  the  eighth  more  bulging,  with  a  stout,  slightly  curved  spine  each 
side.  Length  of  body,  about  one-eighth  inch ;  length  from  the  elbow  of  the  an- 
tenna} to  the  tip  of  the  straightened  legs,  more  than  three-eighths  of  an  inch. 


HOMINIVOROUS  HABITS  OF  THE  SCREW  WORM  IN  ST.  LOUIS. 

By  Mary  E.  Murtfeledt. 

A  remarkable  instance  of  illness  from  the  attack  of  Screw  Worm  fly 
was  brought  to  my  notice  this  summer  by  a  friend,  a  distinguished  and 
successful  physician  in  St.  Louis,  who,  at  my  request,  very  kindly  gave  me 
a  detailed  account  of  the  case.  The  subject  was  a  lady  who  was  spend- 
ing the  summer  on  a  fiirm  about  ten  miles  from  the  city.  Opposite  this 
farm,  as  the  Doctor  was  particular  to  mention,  was  a  large  sheej)  pasture 
which  had  been  in  use  for  that  purpose  for  many  years.  One  day  this  lady, 
whom  for  convenience  we  will  call  Mrs.  A.,  was  seized  with  sneezing 
which  continued  with  such  constancy  and  violence,  accompanied  by 
such  peculiar  sensations  in  the  anterior  nasal  passages,  that  my  friend. 
Dr.  B,,  was  called  to  attend  her.  He  could  not,  however,  distinguish 
the  symptoms  from  those  of  severe  influenza,  and  prescribed  accord- 
ingly. On  the  second  and  third  days  he  found  the  patient  in  greater 
distress,  with  face,  nose,  and  throat  much  swollen  and  intense  pain  be- 
tween the  eyes. 

On  the  morning  of  the  fourth  day  Mrs,  A,'s  husband  appeared  early 
at  the  doctor's  office,  and  related  Avith  horror  that  his  wife  had  in 
sneezing  expelled  from  her  nose  two  or  three  white  worms.  Upon  this 
Dr.  1>.  summoned  for  consultation  and  assistance  one  of  the  leading 
surgeons  of  the  city  and  by  the  aid  of  mirrors  and  other  instruments 
discovered  a  large  number  of  Avhite  larvae  attached  by  their  mouth 
hooks  to  the  mucous  membrane  of  all  the  cavities  of  which  the  physi- 
cians could  obtain  a  view.  Forceps  and  tweezers  were  brought  into 
requisition  and,  with  nuich  difficulty,  25  or  30  of  the  larvae  were  ex- 
tracted. Spraying  with  chloroform  and  carbolized  fluids  had  no  effect 
to  make  them  loosen  their  hold.  Indeed,  upon  disturbance  they  would 
contract  so  as  to  almost  bury  themselves  in  the  inflamed  and  bleeding 
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tissues.  If  I  remember  rightly  (the  account  was  given  to  me  orally, 
not  in  writing,  and  possibly  I  may  not  get  all  minor  particulars  in 
proper  sequence),  it  was  not  considered  advisable  to  anjestlietize  the 
patient,  and  her  sufferings  from  the  parasite  and  the  surgical  opera- 
tions can  be  better  imagined  than  described. 

Twice  or  three  times  in  as  nniny  days  the  physicians  worked  as  long 
as  they  were  able  at  the  removal  of  the  larvae,  until  they  had  over  two 
hundred  in  alcohol.  Some  of  these  were  taken  from  behind  the  tonsils, 
entirely  out  of  sight,  by  means  of  peculiarly  curved  forceps  directed  with 
the  most  accurate  knowledge  of  the  anatomy  of  the  parts.  In  the  mean- 
time, suicidal  mania:  had  developed  and  the  sufferer  entreated  her  at- 
tendants to  be  allowed  to  end  her  life,  even  arguing  with  the  doctor  on 
the  advantages  which  would  accrue  to  her  family,  to  say  nothing  of  the 
relief  to  herself,  if  she  were  dead.  Dr.  B.  said  that  he  had  since  learned 
that  all  patients  aflfecjted  with  Screw  Worms  required  careful  watching  to 
prevent  suicide,  which,  under  the  circumstances,  is  not  at  all  surprising. 

On  the  eighth  day  no  more  larvse  eould  be  discovered  and  the  patient 
seemed  greatly  reheved.  Uuder  the  prescribed  treatment  the  inflamma- 
tion rapidly  subsided,  and  in  the  course  of  a  few  weeks  recovery  was 
complete  without  any  permanent  injmy  to  any  part. 

The  specimens  of  larvae  shown  me  were  nearly  all  full  grown,  but, 
excepting  the  expulsion  of  those  which  first  betrayed  the  nature  of  the 
trouble,  none  were  ejected  by  sneezing  or  came  away  naturally,  although 
they  undoubtedly  would  have  done  so  in  the  course  of  another  day. 
I  inquired  if  any  of  the  extracted  larvae  had  been  placed  in  earth  to 
develop,  but  the  doctor  said,  "  No;  not  being  an  entomologist,  the  sub- 
ject was  too  revolting  for  him  to  care  to  pursue  it  further."  As  to  the 
origin  of  the  attack,  the  lady  had  an  indistinct  recollection  of  some  dis- 
turbance while  taking  a  day  time  nap,  perhaps  in  a  hammock  or  near 
an  open  window,  but  could  not  recall  the  fiict  of  any  insect  attempting 
to  enter  her  nose.  In  this  case  there  was  no  catarrh  or  other  cause  of 
offensive  breath  so  far  as  the  doctor  was  aware.  This  case  led  Dr.  B.  to 
make  inquiries  as  to  the  frequency  of  such  attacks,  and  he  learned  that, 
with  patients  treated  at  the  City  Hosjiital,  many  of  whom  probably  often 
slept  in  the  daytime  in  the  open  air,  the  trouble  was  not  unusual.  As 
a  favor  to  me  he  recently  obtained  the  following  statistics,  which  I  copy 
from  his  note : 

The  Assistant  Superintendeut  of  the  City  Hospital  tells  me  that  he  remembers  about 
six  cases  of  Screw  Worm  invasion  in  the  summer  of  1888 ;  four  in  1889 ;  three  in  1890, 
and  one,  so  far,  during  the  present  summer.  One  of  these  cases  (1890)  died  from 
the  exhaustion  of  the  attack,  and  one  died  from  another  disease  while  affected  with 
the  worm.  Others  recovered,  but  with  great  mutilation.  Several  cases,  especially 
those  of  1888,  came  from  Texas,  but  some  were  generated  in  this  vicinity. 

Two  cases  of  human  attack  by  this  insect  were  reported  in  the  papers 
this  summer  from  as  far  north  as  Wisconsin. 

The  practical  lesson  from  this  account  is  not  to  deej)  out  of  doors  in 
the  daytime  with  the  face  uncovered. 
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ANOTHER  SPIDER  EGG  PARASITE. 

By  L.  O.  HoWAiU). 

On  p.  269  of  vol.  ii,  Insect  Life,  I  erected  the  ne\r  Proctotrniitl 
genus  Acoloides  for  a  species  wliicli  was  named  saitidi.s  from  specimens 
reared  from  the  eggs  of  ^Saitis  pulex,  a  not  uncommon  spider,  by  Mr. 
Lawrence  Bruner,  of  Lincohi,  Nebr.  I  find  another  distinct  species  in 
this  interesting  genus  among  some  spider  parasites  sent  me  by  Mr.  J. 
H.  Emerton,  and  submit  the  following  characterization.  Mr.  Ashmead, 
in  monographing  the  Proctotrypidae,  has  found  several  other  species 
which  iit  into  this  genus  and  which  he  wall  describe  in  his  forthcoming 
work.  None  of  these,  however,  have  been  reared,  but  it  is  quite 
likely  that  they  will  also  prove  to  be  parasites  upon  spider-eggs. 

Acoloides  emertonii,  u.  si»..  Female. — Length,  1.4  mm.;  expanse,  1.5  mm.; 
black,  shining,  hut  closely  microscopically  punctulate ;  autenme  hrown-black,  tlie 
scape  pale  at  extreme  base;  legs,  including  coxae,  brownish-yellow  ;  abdomen  mostly 
yellow,  the  second  segment,  lateral  and  apical  margin  of  third  and  the  following  seg- 
ments fuscous  or  black.  Head  A-ery  wide,  more  than  three  times  as  wide  as  thick 
autero-posteriorly ;  eyes  large,  rounded,  whitish  (after  death)  and  pubescent ;  man- 
dibles pale  rufous,  the  tips  black.  Antennal  club  large,  fusiform,  as  long  as  the 
pedicel,  and  funicle  united ;  first  funicle  joint  less  than  half  the  length  of  the  pedicel, 
the  other  funicle  joints  transverse.  Thorax  convex,  with  two  jjunctate  lines  in  front 
of  the  scutellum,  the  latter  semicircular,  convex;  metanotuni  very  short,  striated, 
bounded  by  a  carina  posteriorly,  the  angles  produced  into  a  minute  tooth.  AVings 
subhyaline,  pubescent,  extending  beyond  tip  of  abdomen ;  the  venation  dark  brown ; 
the  marginal  vein  short,  stout,  very  little  longer  than  thick;  the  stigmal  long, 
slender,  ending  in  a  small  knob.  Abdomen  oblong  oval,  one-third  longer  than  the 
head  and  thorax  together,  microscopically  sculptured  but  lustrous,  the  first  and 
feecond  segments  about  equal  in  length,  striated. 

Described  from  7  9  specimens,  reared  by  Mr.  J.  H.  Emerton  from  the 
Qg^  cocoon  of  an  unknown  spider. 


EXTRACTS  FROM  CORRESPONDENCE. 

Another  Lead-boring  In.sect. 

*    *    *     I  inclose  a  drawing  of  apiece  ^^__             ,^ 

of  lead  pipe  wiiich  I  have  that  was  cut  /  ^^\    dl> '~ —    -- 

by  the  larvaof  JLfoHo/iff?HTO«scoH/«.5(or,  or  /             / 

from  the  description  I  think  it  was  that  /             /                           — -• ' 

insect.     You  will  note  that  the  1)orer  , 1     •       / 

ate  through  the  wood  and  iipon  coming  L,,.  ^  y^       /        ^^          .  -  '"■'" 

to  the  lead  did  not  stop.     The  lead  is  ^^    ^^^^^^--^J                ^__v;:-:~,i 

2|mm.  thick.     A  leak  in  the  pipe  led  to  /                           ^           H 

investigation,  when  the  hole  was  found,  I     __                              --       yA 

and  the  grub  was  also  discovered.     It  /  '-~~~-":-                         ^^^^'iy^ 

was  a  new  house,  only  recently  built.  /               ^rr^'^rrr^       ^^^"^ 

The  piece  of  wood  and  pil»e  boih  shown   L ^""Jj.-^^ "" 

in   drawing. — [A.   J.   Cook,   Michigan,  ^^ ■'"''^ 

November  4,  1891.  Fig.  23.— Lead  pipe  bored  by  an  insect  larva. 
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Red  Ants  in  California. 

In  southern  California  vre  were  quite  troubled  by  the  small  red  ant,  destroying 
the  bark  of  our  young  orange  trees,  doing  their  work  just  below  the  surface  of  the 
ground.  We  tried  various  things  ;  among  others,  put  bits  of  marrowbone  near  the 
tree,  and  when  the  ant  had  settled  upon  the  bone  put  the  bone  into  hot  water ;  but 
this  makes  a  good  deal  of  work  in  an  orchard  of  any  size.  At  last  my  hired  man 
thought  that  perhaps  the  Horned  Toad,  so  plentiful  in  that  locality,  might  be  an 
assistant  in  ridding  us  of  the  little  pest;  so  he  captured  some  of  the  little  fellows 
and  put  them  close  to  the  trees  that  were  being  eaten  by  the  ant,  and  I  am  in- 
formed that  the  pest  has  disappeared.  My  orchard  is  at  North  Cucamonga,  Cal. — 
[W.  D.  Turner,  IlUnois,  March  9,  1891. 

Gall  on  a  common  Weed. 

I  inclose  a  field  weed,  which  I  wish  you  would  have  examined  and  report  to  me 
what  kind  of  worm  or  insect  it  is  that  occupies  those  balls;  whether  it  is  an  insect 
that  damages  corn,  wheat,  and  other  grain.  Is  this  the  kind  of  worm  that  damaged 
corn  to  such  an  extent  here  last  spring,  which  is  commonly  called  Cut-worm  ? — [T.  O. 
Storla,  Aurora  County,  S.  Dak.,  January  29,  1891. 

Reply. — The  common  field  weed  which  you  send  has  no  popular  name,  but  is  known 
to  botanists  as  Lygodesmta  juncea.  The  round  galls  so  common  upon  this  weed  are 
made  by  a  Cynipid  gall  fly  known  as  Antistrophus  l-pisum  Walsh.  As  the  plant  has 
no  economic  value,  and  as  the  insect  is  confined  exclusively  to  this  one  species,  its 
presence  in  such  numbers  need  uot  be  a  cause  of  anxiety  to  you.  It  has  no  connec- 
tion whatever  with  the  insects  which  damage  corn,  wheat,  or  other  grain.  The  An- 
tistrophus develops  within  the  gall,  and  the  adult  flies  issue  to  lay  their  eggs  upon 
the  same  weed  and  thus  produce  other  similar  galls. 


A  Clerid  Beetle  found  in  Plush. 

We  send  inclosed  two  worms  found  in  a  piece  of  plush.  Would  you  kindly  tell 
me  what  they  are  and  whether  they  are  liable  to  injure  goods.  The  darker  worm 
was  found  in  a  substance  resembling  silk,  and  which  adhered  pretty  firmly  to  the 
plush. — [L.  Sahm,  jr.,  Indiana. 

Reply.— One  of  the  larvae  forwarded  had  transformed  to  pupa  in  transit,  but  the 
other  is  still  active.  It  is  the  larva  of  a  beetle  of  the  family  Cleridae  and  the  genus 
Necrohia.  This  family  of  beetles  is,  as  a  rule,  carnivorous  or  predaceous  in  the  early 
stages.  It  is  therefore  probable  that  the  larvse  were  attracted  to  the  goods  by  the 
presence  of  other  larvae,  the  latter  probably  of  some  of  the  common  "Clothes  Moths." 
We  hope  to  rear  the  imago,  and  should  uuich  like  to  have  other  sjiecimeus.  If  it 
turns  out,  as  seems  probable,  that  this  larvae  will  prey  upon  the  various  clothes 
moths  that  so  trouble  the  housekeeper  it  is  well  to  know  the  fact,  as  possibly  it  may 
be  encouraged  and  utilized  to  advantage.  On  the  other  hand,  one  of  the  species  of 
the  genus,  namely,  Necrohia  rufipes,  is  known  to  be  injurious  to  preserved  meat  and 
lias  been  found  particularly  bad  in  hams.  An  account  of  its  injuries  has  been  pub- 
lished in  our  Sixth  Report  on  the  Insects  of  Missomi,  }).  96.  The  species  sent  by 
your  correspondent  is  smaller,  yet  all  the  species  of  the  genus  in  the  larva  state,  so 
far  as  known,  feed  on  dead  rather  than  live  animal  matter,  and  the  presumjition  is 
that  in  this  case  the  two  specimens  had  left  some  such  matter  and  got  on  the  plush 
accidentally,  or  they  may  have  fed  on  the  exuviae  of  the  clothes  moths.  The  sub- 
stance resembling  silk  may  have  been  the  cocoon  of  the  clothes  moth  larvae,  or  else  a 
cocoon  made  by  the  Necrohia  larva  itself  preparatory  to  pupation. — [September  16, 
1891.] 
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A  Twig-girdler  of  Pig  Trees. 

I  send  yon  a  specimen  of  twig  girdler  just  received  from  a  correspondent  in  New 
Orleans.  He  says:  *  *  *  "It  is  playing  sad  havoc  with  our  tig  trees.  Its  mode 
of  attack  seems  to  be  confined  to  girdling  the  branches,  irrespective  of  size,  and  no 
doubt  it  would  undertake  to  girdle  the  trunk  if  chance  had  placed  it  there."  On 
referring  to  your  description  of  Oncideres  cingulatus,  in  your  Horticultural  Report  of 
1882,  I  find  that  it  does  not  seem  to  fit  this  case.  Please  do  me  the  favor  to  name 
the  specimen  and  the  remedy  or  preventive  for  me  in  answering  the  inquirer 
through  the  columns  of  the  Cultivator. — [R.  J.  Redding,  Georgia,  April  21,  1891. 

Reply. — The  insect  is  one  of  considerable  interest,  and  judging  from  the  pupa 
alone  it  is  probably  the  Cerambycid  beetle  P/.VC^orfe»5-?n7<a^?/s.  We  would  strongly 
urge  that  you  request  your  correspondent  to  send  a  number  of  twigs,  so  that  we  may 
breed  the  adult  and  make  sure  of  the  determination.  The  best  remedy  will  be  to 
burn  the  infested  twigs.— [April  28, 1891.] 

An  old  Enemy  of  the  Colorado  Potato  Beetle. 

Under  another  cover  I  have  inclosed  a  blue  bug  for  inspection.  For  some  days  I 
noticed  the  remains  of  young  potato  bugs,  Avhich  caused  me  to  suspect  there  was 
an  enemy  at  work.  After  a  few  days'  watching  I  saw  a  blue  bug  by  the  remains  of 
a  potato  bug  recently  killed,  but  before  I  had  time  to  see  whether  it  was  at  work  or 
not  it  quickly  disappeared.  On  the  16th  lust.  I  saw  the  inclosed  bug  by  the  side  of 
a  potato  bug,  which  was  standing  erect  and  in  lively  motion.  The  bug  ran  at  once, 
but  I  succeeded  in  capturing  it  and  placing  it  in  a  glass  jar,  together  with  potato 
vines  and  potato  bugs.  This  morning  I  found  some  of  the  bugs  dead  and  the  blue  one 
engaged  upon  one  of  the  remains. — [C.  H.  Taylor,  South  Dakota,  June,  1891. 

Reply. —  "  *  *  The  specimen  proves  to  be  an  old  friend,  Lvhla  grandis,  one  of 
the  Ground-beetles,  which  was  discovered  feeding  upou  the  Colorado  Potato  Beetle 
as  long  ago  as  1868.  We  figured  and  mentioned  this  iusect  in  our  Third  Report  of  the 
Insects  of  Missouri,  published  in  1871,  and  it  is  also  figured  and  described  in  our 
small  work  on  Potato  Pests,  published  by  the  Judd  Company.     [June  23,  1891.] 

Do  Ground-beetles  destroy  Peach-tree  Borers  ? 

I  send  by  this  mail  some  black  beetles  for  name  and  habits.  I  do  this  at  the  re- 
quest of  one  of  my  farm  hands,  who  insists  that  wherever  he  finds  them  around  the 
peach  trees  he  finds  the  borers  dead,  au<l  it  is  his  opinion  that  they  are  enemies  to 
the  Peach-tree  Borer.  He  says  he  has  in  quite  a  number  of  cases  found  the  beetle 
in  the  hole  made  by  the  borer  and  on  following  it  up  found  it  dead.  Will  you 
kindly  let  me  know  whether  the  subjects  before  you  have  the  valuable  qualities 
cited  above. — [H.  Swineford,  Virginia,  July  30,  1891. 

Reply. — The  insects  which  you  send  are  Scariten  subterraneits  and  Rarpalus  j>eMW- 
sylvanicus,  both  Ground-beetles  of  predaceous  habit,  which,  in  all  stages,  feed  ui>on 
and  destroy  other  insects.  It  is  quite  likely  that  your  farm  hand  is  correct  in  his 
statements,  although  we  are  not  aware  that  either  of  these  beetles  has  ever  been 
actually  found  preying  upon  the  Peach-tree  Borer. — [August  4,  1891.] 

Good  Results  from  Spraying  for  Codling  Moth. 

Please  allow  me  to  acknowledge  my  very  great  obligation  to  you  for  bringing  to 
my  attention,  through  your  official  publications,  the  use  of  arsenical  poisons  for 
destroying  Codling  Moth  and  other  noxious  insects. 

I  have  a  fine  young  apple  orchard  of  fifty  acres,  all  Newtown  Pippins,  immediately 
adjoining  which  on  the  north  is  an  older  and  much  neglected  orchard  belonging  to 
a  neighbor. 
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The  old  orchard  has  hceii  badly  infested  with  worms  for  many  years,  and  until  the 
present  season  the  north  half  of  my  orchard  has  been  practically  worthless,  the  trees 
shedding  most  of  their  frnit  in  May  and  early  part  of  June,  the  little  which  remained 
being  so  wormy  as  to  be  largely  unfit  for  market,  while  the  south  half  has  borne  fair 
crops,  comparatively  free  from  worms. 

Soil,  drainage,  and  other  conditions  being  similar  throughout,  I  am  constrained  to 
the  belief  that  the  near  proximity  of  the  old  and  worm-infested  trees  to  the  north 
side  of  my  orchard  is  the  cause  of  the  difiference  above  noted. 

Acting  u^jon  information  obtained  from  one  of  your  pamphlets,  I  bought  last  spring 
a  full  spraying  outfit,  using  the  Climax  jjreparation  of  London  purple  sold  by  the 
Nixon  Company. 

Soon  after  the  )ilossonis  fell  I  began  spraying  on  the  side  nearest  the  old  orchard, 
the  machine  working  perfectly,  the  Climax  nozzle  breaking  i\\>  the  solution  into  a 
fine  mist  which  completely  enveloped  the  trees. 

After  working  a  day  and  a  half  and  applying  the  poison  to  about  one-third  of  the 
trees,  I  suspended  operations  on  account  of  the  weather  becoming  so  windy  as  to 
make  the  work  exceedingly  disagreeable,  one  of  the  men  being  made  sick  by  having 
the  poison  blown  into  his  face. 

Influenced  to  some  extent  by  the  skepticism  of  my  neighbors,  most  of  whom  re- 
garded the  experiment  as  highly  dangerous,  and  confessing  to  no  small  lack  of  faith 
myself.  I  regret  to  saj^  that  I  allowed  other  work  on  the  farm  to  interfere,  and  never 
finished  the  work  of  spraying. 

With  the  mental  reservation  that  should  the  heretofore  barren  north  side  where 
the  poison  had  been  applied  do  as  well  as  the  south  half,  I  would  spray  more  thor- 
oughly next  year,  I  waited  the  outcome  with  an  indifference  born  of  unbelief. 
Please  note  the  result.  From  the  sprayed  trees,  not  quite  one-third  the  whole  mmi- 
ber,  I  gathered  1,000  barrels  of  A  1  merchantable  fruit  so  entirely  free  from  worms 
that  sorting  was  almost  unnecessary,  while  the  remaining  two-thirds  of  the  orchard 
yielded  883  barrels  of  good  fruit,  quite  one-fifth  of  tlie  apples  on  the  unsprayed  trees 
being  wormy  and  unfit  for  sale.  The  market  price  of  apples  in  this  section  the  past 
season  was  from  60  to  75  cents  per  barrel,  one  or  two  choice  lots  of  Ben  Davis  and 
York  Imperial  bringing  $1  per  barrel,  while  my  fruit  sold  in  the  orchard  nearly  a 
month  before  picking  at  $2.55  per  barrel. 

I  estimate  the  cost  of  failure  to  spray  the  whole  orchard  at  $2,500,  but  consider 
the  lesson  cheap  at  the  price,  as  I  shall  never  have  it  to  learn  again,  and  feel  confi- 
dent that  with  ordinary  care  no  harmful  results  will  follow  the  spraying. — [John  S. 
Lupton,  Virginia,  November  20,  1891. 

The  Tin  Can  Remedy  for  Cut-worms. 

To  protect  cabbage,  tomato,  and  other  small  plants,  after  transplanting  them, 
from  the  ravages  of  "  Cut-worms  "  can  be  accomplished  cheaply  and  effectually  by 
inclosing  the  plant  and  fencing  out  the  depredators.  Around  almost  every  dwell- 
ing are  to  be  found  numbers  of  discarded  tin  cans  that  have  been  used  for  preserv- 
ing fruit,  oysters,  and  the  like.  If  these  cans  be  collected  and  each  held  for  a  few 
minutes  over  a  hot  tire  the  bottoms  and  tops  will  drop  off  and  then  the  rest  of  the 
can  should  be  slipped  over  a  round  stick  of  wood  and  with  a  chisel  cut  in  the  middle 
and  the  tAvo  halves  hammered  smooth  and  round,  and  it  Avill  then  make  the  fence  to 
protect  the  plants.  See  that  no  "Cut-worms  "  are  in  the  ground  near  the  plants, 
then  place  this  fence  around  the  plant  and  push  it  a  little  into  the  earth,  and  the 
plant  will  be  protected  and  beyond  the  reach  of  its  spoilers.  After  all  danger  from 
"Cut- worms  "  is  past  the  fencing  can  be  taken  away  and  housed  for  future  use. 

There  is  no  better  or  more  profitable  use  that  old  cans  can  be  put  to  than  doing 
the  work  of  protecting  our  garden  plants  from  one  of  their  greatest  enemies. 
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In  place  of  tin  cans  a  fcnoiug-  may  be  mauufactuved  from  tin  or  zinc.  They  should 
be  about  2^^  inches  high  and  3  inches  iu  diameter.  The  top  should  be  a  little  larger 
than  the  bottom  so  that  they  will  nest  together  to  save  room  when  not  in  use.  Their 
seams  should  be  lapped  and  hooked  together  like  stove  pipe  so  that  they  may  be 
easily  separated  and  taken  from  the  plant  in  place  of  slipping  them  over  the  leaA^es, 
as  is  to  be  done  when  the  cans  are  not  used. 

While  this  kind  of  a  fence  is  a  protection  to  small  plants  it  is  not  so  protected  by 
"letters  patent,"  and  may  be  used  by  all  persons  who  have  faith  enough  to  give  it  a 
trial,  and  I  hope  that  they  may  have  reason  to  feel  thankful  for  having  seen  this 
article. — [T.  B.  Ashton,  Kansas,  January  27,  1891. 

Reply. — *  *  *  Your  idea  has  been  suggested  before,  but  is  nevertheless  a 
good  one.  We  have  recommended  the  use  of  tin  cans  in  just  this  way  for  a  number 
years  to  small  gardeners.     *     *     * — [January  31,  1891.] 

A  Sphinx  Larva  feeding  on  Mints. 

Last  year  I  found  a  dozen  larvje  of  some  species  of  Sphinx  feeding  on  Pennyroyal 
and  wild  Mint,  color  iiurjile-black  with  minute  white  spots  all  over  the  surface,  shiny 
on  each  side,  a  row  of  oval  yellow  spots,  head  having  -a  reddish  tinge,  anal  horn 
black  with  purplish-red  j)oiut.  I  have  never  seen  them  before ;  from  this  what  were 
they? — [George  W.  Berry,  Iowa. 

Reply. —  *  *  *  The  Spinx  larvje  which  you  found  upon  Pennyroyal  and  wild 
Mint  were  those  of  Sphinx  (remitus.  You  will  iind  this  larva  figured  in  the  Annual 
Report  U.  S.  Department  of  Agriculture  for  1870,  page  80,  while  it  is  described  by 
the  Rev.  T.  W.  Fyles  in  the  Canadian  Entomologist,  Vol.  Xi,  1879.  According  to  Prof. 
Snow  specimens  taken  in  Kansas  are  light  green  in  color,  while  Mr.  Fyles  describes 
his  Canadian  specimens  as  sepia  black.  It  is  the  only  Sphingid  whose  larva  is 
known  to  feed  upon  mints. 

The  Clover-hay  Worm. 

I  send  you  herewith  specimens  of  worms  found  in  a  mow  of  two-year  old  hay  just 
taken  out.  They  eat  the  inside  out  of  the  stems.  Cattle  refuse  to  eat  this  hay.  I 
inclose  stems  of  hay.  They  have  never  been  known  in  hay  before  in  this  section. — 
[Ed.  V.  Bohl,  Illinois,  April  13,  1891. 

Reply. — *  *  *  The  worms  you  found  in  your  hay  mow  are  samples  of  the  so- 
called  Clover-hay  Worm  {Asopia  costalin).  This  insect  is  frequently  reported  from 
Ohio,  Illiuois,  Missouri,  and  the  more  southern  states.  The  eggs  are  laid  by  a  small 
moth  in  stacks  of  clover  hay.  These  worms  hatch  from  the  eggs  and  feed  upon  the 
dry  hay,  transforming  to  moths  again  in  June  or  July.  New  hay  should  never  be 
stacked  in  contact  with  old,  and  the  worst  infested  stacks  are  those  which  have  been 
placed  upon  the  same  sites  for  successive  years.  When  practicable  it  is  well  to 
build  the  stack  on  good  rail  ventilators  with  an  air  passage  underneath.  It  is  also 
well  to  salt  the  hay  two  or  three  feet  from  the  bottom. — [April  20,  1891.] 

A  California  Twig-borer  :      Is  it  Anarsia  ? 

A  few  days  ago  I  went  up  to  Kern  County  to  investigate  the  gray  Otiorhynchid  I 
sent  you  as  having  been  received  with  the  statement  that  it  was  very  destructive  to 
deciduous  fruit  trees.  You  pronounced  it  probably  an  undescribed  species  of 
Ophryastes.  I  saw  the  owuer  of  the  trees  where  this  weevil  Avas  found,  but  neither 
he  nor  any  other  person  that  I  interviewed  on  the  subject  had  actually  seen  the 
beetle  engaged  iu  feeding  upon  the  trees ;  all  reported  having  found  them  resting 
motionless  in  the  forks  where  the  branches  start  out  from  the  trunk  of  the  tree,  and 
I  strongly  susjiect  that  the  Aveevils  were  there  simply  for  shelter.  The  owner  in- 
formed me  that  several  of  the  lateral  branches  on  these  trees  were  observed  to  wither 
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and  die,  and  upon  splitting  them  open  he  found  a  larva  which  had  burrowed  from 
the  terminal  bud  toward  the  base  of  the  branch,  and  this  he  pronounced  to  be  the 
larva  of  the  above-mentioned  weevil.  I  strongly  suspect,  however,  that  it  was  the 
larva  of  the  Tineid  J;Harsi«  UneateUa,  which  in  the  northern  part  of  the  State  is 
known  to  have  this  habit.  He  informed  me  that  his  trees,  which  were  set  out  the 
past  spring,  were  obtained  from  an  Alameda  County  nurseryman,  so  it  is  vex-y  i>rob- 
able  that  the  eggs  of  the  Anarsia  were  on  the  trees  when  he  set  them  out.  He  has 
50  acres  set  out  to  peach,  apricot,  prune,  apple,  pear,  and  walnut  trees  and  grape- 
vines, but  the  apricots  suffered  most  from  the  attacks  of  this  twig  borer.  He  esti- 
mates that  fully  800  of  his  apricot  trees  have  been  attacked  by  them,  and  on  the  greater 
number  of  these  from  four  to  six  of  the  lateral  branches  had  been  destroyed. 

When  he  first  sent  me  the  weevils  I  advised  him  to  spray  his  trees  with  Paris  green 
and  water,  one  pound  to  180  gallons,  and  this  he  did,  and  informs  me  that  it  stopped 
the  work  of  the  twig-borers  very  effectually.  When  he  saw  a  branch  beginning  to 
wither  he  at  once  removed  and  burned  it,  but  he  says  that  after  applying  the  Paris 
green  he  did  not  tind  any  more  withered  branches,  and  I  could  not  find  any  at  the 
time  of  my  visit. 

On  my  way  back  I  obtained  a  few  of  the  weevils  above  referred  to,  but  did  not 
learn  what  their  food-plant  is. — [D.  W.  Coquillett,  California,  June  7,  1891. 

The  Red-humped  Caterpillar  killed  by  Parasites. 

Will  you  please  inform  me  what  parasite  it  is  that  kills  the  caterpiller?  I  here- 
with inclose  you  dead  caterpillars  found  in  my  orchard  by  the  hundred.  You  will 
observe  a  hole  in  each  worm,  and  I  would  like  to  know  its  enemy,  not  that  I  regret 
their  destruction,  but  I  would  like  to  protect  the  enemy.  *  *  * — [B.  L.  Fetherolf. 
Pennsylvania,  September  9,  1891. 

Reply. — The  larvae  sent  is  a  common  pest  of  the  Apple,  known  as  the  Red-humped 
Caterpillar,  the  scientific  name  of  which  is  CEdemasia  coiiciiuia  Abbot  and  Smith.  The 
parasite  which  has  infested  all  the  specimens  collected  by  you  is  a  species  that  has 
been  bred  by  the  Entomologist  from  this  same  insect,  and  it  has  recently  been  described 
by  Ashmead  as  Hmneria  ccdemasice.  This  ijarasite  belongs  to  the  family  Ichneunio- 
nidai,  and  a  second  parasite  which  also  attacks  this  insect,  but  has  not  up  to  the 
present  time  been  described  is  known  to  entomologists.  The  Lim neria  gives  jiromise  of 
being  a  very  efficient  aid  in  keeping  OEdemasia  in  check. — [September  18,  1891.] 

Treatment  of  Grain  infested  with  Angoumois  Moths. 

*  *  *  I  am  very  anxious  to  get  some  information  relative  to  Gelechia  cerealella. 
I  visited  a  farmer  to-day  and  found  his  crop  of  wheat  in  a  sad  condition.  A  large 
percentage  of  it  is  ruined  already,  and  he  was  fanning  it  over  to  try  to  save  it  in 
that  way.  The  pile  of  thrashed  grain  was  very  warm,  and  this  was  not  caused  by 
moisture,  but  through  the  effect  of  the  insect.  Upon  examination  this  evening  I 
find  mine  that  was  thrashed  on  the  10th  instant  is  getting  warm  in  the  pile.  *  *  * 
[R.  B.  Farquhar,  Maryland,  September  14,  1891. 

Reply. —  «  *  *  Nothing  has  been  written  or  suggested  as  a  means  against  this 
insect  when  infesting  grain  in  shock  in  the  field  or  in  stack,  and  to  reach  the 
pest  under  such  conditions  would  be  a  very  difficult,  if  not  impossible  undertaking. 
It  appears,  however,  to  be  feasible  to  destroy  the  larva  by  the  same  means  that  is 
employed  against  it  in  granaries,  namely,  the  application  of  carbon  bisulphide.  To 
use  this  in  the  field  in  shocks  or  even  in  stacks  would  necessitate  covering  the 
stack  or  shock  with  a  tent  similar  to  the  tent  used  in  fumigating  orange  trees  with 
hydrocyanic  acid  gas  in  California,  inserting  the  bisulphide  into  the  body  of  the 
Bhock  or  stack  by  means  of  a  long  tin  tube.  This  would  be  rather  an  exjiensive 
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treatment,  and  no  experimeuts  Iiavu  beeu  maile  from  which  any  guaranty  of  snc- 
cess  following  it  could  he  given.  It  might,  however,  he  worth  a  trial,  and  I  .should 
he  glad  to  have  you  report  the  results  of  any  experiments  you  might  make  in  this 
direction.  The  tent,  to  prevent  the  escape  of  the  fumes  of  this  substance,  which  is 
very  volatile,  should  he  thoroughly  oiled  or  painted  and  the  connection  Avith  the 
ground  should  he  made  as  tight  as  possible  by  means  of  earth  or  boards.  It  seems 
that  the  difficulty  arises  from  allowing  the  shocks  to  remain  so  long  in  the  tield 
after  harvesting,  but  I  am  not  at  all  sure  that  the  infestation  does  not  sometimes 
take  place,  that  is,  that  the  eggs  are  deposited  in  the  heads  before  the  wheat  is 
cut.  This  is  more  apt  to  be  the  case  if  the  w  heat  is  allowed  to  become  very  ripe 
before  harvesting.  Would  it  not  be  advisable  to  adopt  the  plan  of  the  Western 
farmer  before  the  advent  of  the  self-binder  and  head  the  wheat,  threshing  imme- 
diately, so  that  it  can  be  stored  in  bins, where  it  will  be  comparatively  exempt  from 
the  attacks  of  the  moth  and  where  treatment  with  remedies  is  more  easy  and  satis- 
factory f 

If,  however,  as  appears  from  your  letter,  you  have  just  threshed  your  wheat,  it 
ought  to  be  possible  to  destroy  the  insects  and  prevent  further  injury.  This  can  be 
done  if  the  grain  is  stored  in  comparatively  tight  bins.  The  treatment  consists  in 
the  use  of  bisulphide  of  carbon,  which  should  be  added  near  the  top  of  the  pile  of 
grain  at  the  rate  of  one  and  a  half  i)i)unds  of  bisuljihide  to  each  ten  l)ushels  of  grain. 
A  ball  of  tow  attached  to  a  stick  may  receive  the  charge  of  bisulphide,  like  a  sponge, 
and  be  plunged  into  the  top  of  the  grain.  When  necessary  the  stick  may  l)e  with- 
drawn and  a  fresh  charge  inserted.  The  action  of  the  bisulphide  in  a  comparatively 
Tight  l)in  lasts  ordinarily  about  six  weeks,  after  which  a  fresh  charge  is  required. 
The  substance  does  not  injure  the  wheat  in  the  least,  provided  it  is  not  used  too 
freely  nor  for  too  long  a  period. — [September  17,  1891]. 

Treatment  of  the  Boll  Worm. 

I  wrote  you  some  months  ago  in  regard  to  l>est  methods  of  combating  ravages  of 
the  Boll  Worm  and  you  were  kind  enough  to  reply.  Now  I  seek  additional  informa- 
tion, as  I  see  al)iindant  evideuees  that  wt^  will  lose  our  cotton  again  by  them. 

(1)  What  poison  is  best,  Paris  green  or  London  purple? 

(2)  For  small  farmers,  what  method  of  application  is  most  efficient  f 

(3)  If  by  spraying,  what  apparatus  is  most  satisfactory ;  the  same,  if  dusting  the 
poison  on  is  advised? 

(4)  If  spraying  is  advised,  what  is  the  proper  strength  of  poisoned  water  f  How 
much  poison  to  gallon  ? 

(5)  What  is  the  chemical  name  of  Paris  green  and  Loudon  purple,  and  if  either 
can  be  made  soluble  in  water  and  still  retain  its  poisonous  properties?  -  *  * 
— [H.  L.  Tate,  Smith  County,  Tex. 

Keply. — The  fourth  report  of  the  United  States  Entomological  Commission  con- 
tains in  its  fii'st  part,  treating  of  the  Cotton  Worm,  an  elaborate  chapter  on  the 
application  of  arsenical  poisons  to  the  cotton  plant,  and  upon  referring  to  that  por- 
tion of  the  report  (pp.  136-153)  you  will  tind  full  particulars  regarding  the  points 
you  ask  me  in  your  last  letter.  We  have  pointed  out  that  a  timehj  application  of 
Paris  green  or  London  iiurple  not  only  protects  the  plants  from  the  Cotton  Worm, 
but  is  at  the  same  time  the  best  remedy  that  can  be  recommended  for  the  destruc- 
tion of  the  young  Boll  Worms  before  these  enter  the  bolls.  The  report  was  pub- 
lished in  1885,  and  since  that  time  no  new  discoveries  have  been  made  regarding  the 
mode  of  application  of  these  poisons. 

(1)  Loudon  purple  can  not  be  said  to  be  better  than  Paris  green,  but  is  a  good 
substitute  and  much  less  expensive  (see  4th  Report,  pp.  143  and  151). 

(2)  This  depends  entirely  upon  circumstances.  Water  is  often  not  handy,  and 
email  planters  are  liable  not  to  have  any  spraying  apparatus  on  hand.    For  these 
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reasons  the  dusting  methoil  is  often  rosorted  to,  but  it  is  mitch  more  expensive  on  a 
large  scale  than  the  spraying  method.  In  a  general  way  it  may  be  said  that  the 
spraying  method  is  very  much  preferable,  especially  in  dry  or  tolerably  dry  weather,, 
while  in  very  wet  weather  the  dusting  method  gives  most  satisfaction. 

(3)  Any  of  the  improved  force  pumps  which  are  now  in  the  market,  in  connection 
with  a  good  atomizing  nozzle,  and  more  especially  the  "  Riley"  or  "  cyclone  nozzle  " 
which  is  described  on  pp.  211-219  of  the  4th  Report.  For  the  dusting  method  sev- 
eral excellent  and  simple  hand  dusters  can  now  be  obtained,  or,  if  nothing  else  be 
at  haud,  a  flour  sieve,  with  a  double  layer  of  fine  muslin  covering  the  bottom,  will 
answer  the  purpose. 

(5)  Neither  Paris  green  nor  Loudon  purple,  being  compounded  substances,  has 
a  chemical  name.  An  analysis  of  London  purple  is  given  on  page  149  of  the  report. 
Neither  is  soluble  in  water,  though  London  purple  has  a  larger  proportion  of 
soluble  matter. 

The  chief  requirements,  in  successfully  coping  with  either  of  the  worms  are:  (1) 
watchfiilness  for  the  first  appearance  on  the  underside  of  the  leaves  and  early  spray- 
ing before  the  leaves  become  seriously  eaten  or  ragged;  (2)  spraying  as  far  as  pos- 
sible on  the  underside  of  the  leaves  and  as  finely  as  possible,  in  order  that  the  poison 
may  adhere  and  not  be  washed  off. 

The  Strawberry  Leaf-roller. 

Ths  object  of  this  note  is  to  ask  you  what  we  should  do  with  our  berry  patches 
that  are  troubled  with  leaf-roller.  A  bug  or  fly  deposits  an  egg  on  the  tender  leaf; 
in  time  it  is  hatched  out,  and  as. the  worm  grows  it  rolls  up  the  leaf,  and  thus 
absorbs  the  vitality  of  the  strawberry  plant.  *  *  *  I  have  twenty-two  acres  of  straw- 
berries that  were  somewhat  troubled  with  it  last  year  and  I  fear  it  more  than  all 
other  insects  that  infest  the  strawberry.  Would  spraying  kill  it?  As  it  is  so  com- 
pletely hid  beneath  the  folds  of  the  leaf  I  hardly  think  spraying  would  reach  it. 
[B.  F.  Smith,  Kansas,  April  18,  1891. 

Reply.  The  insect  which  is  damaging  your  strawberries  is  probably  the  commort 
Strawberry  Leaf-roller  (Phoxopteris  comptana,  Frol.).  It  is  originally  a  European 
species  and  was  proliably  imported  into  this  country  in  the  sixties.  In  Illinois,  as 
was  discovered  in  1867,  there  are  two  broods  during  the  year.  The  worms  of  the 
first  brood,  which  appear  during  the  month  of  June,  change  to  the  pupa  state  within 
the  rolled-up  leaf  and  become  small  reddish  brown  moths  during  the  month  of  July. 
The  moths  pair  and  the  females  lay  their  eggs  upon  the  j)lants  and  the  second  brood 
of  worms  which  hatch  reach  full  growth  about  the  end  of  September  and  pass  the  winter 
in  the  pupa  state.  Farther  south  tliere  is  a  third  brood,  but  the  insect  always  winters 
in  the  pupa  state  within  the  leaves. 

As  with  many  other  strawberry  insects,  the  best  remedy  consists  in  burning 
over  the  field  soon  after  the  fruit  is  gathered,  aud  you  are  doubtless  aware  that  this 
does  not  injure  the  plants,  which  invariably  send  up  new  strong  leaves  and  make  a 
dense  growth  by  fall.  The  repetition  of  this  treatment  for  two  more  years  will  re- 
duce the  insect  to  insignificant  numbers.  The  best  plan  is  to  first  mow  the  whole 
field  over  as  close  to  the  ground  as  it  can  be  cut  with  a  mower  and  then  leave  the 
cut  leaves  and  foliage  to  dry  for  a  few  days.  Then  loosen  and  rake  up  the  straw 
mulch,  sometimes  spreading  it  over  the  rows,  and  fire  the  field  in  a  gentle  breeze. 
If  there  is  no  mulch  scatter  straw  lightly  over  the  plants. — [April  22,  1891.] 

The  Electric-light  Bug. 

Inclosed  please  find  an  insect  which  is  known  as  the  *'  Electric-light  Bug."  No 
one  with  whom  I  am  acquainted  ever  saw  the  insect  until  the  steamers  which  run  Red 
River  put  on  the  electric  light.  They  fly  against  the  lights  and  are  killed  thereby, 
and  fall  upon  the  boat's  deck.    *    *    *    [John  L.  Kimball,  Louisiana,  March  8,  1891.] 
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Reply. —  *  »  *  xhe  insect  seut  is  one  of  our  largest  water  bugs,  and  is  com- 
monly known  as  the  Giant  Water  Bng.  Its  scientific  name  is  Benacus  f/risetis,  and  it 
is  frequently  attracted  to  the  electric  lights  in  cities,  but  except  as  attracted  to  light 
is  seldom  met  with.  The  name  Electric-light  Bng  is,  therefore,  not  at  all  inappro- 
priate. This  insect  lives  in  the  water,  l)oth  in  its  early  stages  and  as  an  adult,  and 
feeds  upon  other  water  insects  and  small  tishes. — [March  16,  1891.] 

The  Woolly  Root-louse  of  the  Apple. 

**  *  *  I  am  thankful  for  your  information  and  advice,  and  note  fully  what  you 
ofler  as  a  cure  and  remedy.  I  put  out  an  orchard  of  1,000  trees  last  February.  The 
weather  and  season  were  very  favorable  to  young  trees,  and  they  had  a  good  chance 
to  do  well,  if,  in  my  opinion,  they  had  not  received  this  blight  or  injury  in  the  nursery 
before  they  were  set  out.  Out  of  1,000  trees  I  find  over  700  in  a  sickly  and  dying  condi- 
tion. I  must  confess  that  I  was  not  posted  in  buying  my  trees,  but  I  have  learned 
a  lesson,  aud  a  severe  one.  I  commenced  my  orchard  by  cutting  out  the  brush  and 
timber  and  breaking  and  cultivating  three  times.  The  trees  were  set  out  and  in 
about  two  months  I  noticed  that,  while  all  had  put  out  some  leaves  and  showed  some 
life,  the  leaves  soon  commenicd  to  turn  yellow  and  refused  to  grow.  I  then  examined 
several  that  were  dead,  and  found  some  diseased  roots,  such  as  I  sent  you.  After- 
wards, the  more  I  took  up  the  more  I  found  to  be  aifected,  iiutil  I  came  to  the  sad 
conclusion  that  all  my  trees  were  in  the  same  .condition.  Not  wishing  to  start  out 
in  this  way  with  a  lot  of  patients  on  hand  needing  doctoring  and  care,  I  thought  I 
would  try  to  find  out  what  was  the  matter,  aud  perhaps  I  coidd  learn  Avhat  would 
cure  them;  but  I  fear  the  remedy  will  cost  more  than  a  new  tree.  Hot  water  for 
1,000  trees,  besides  the  emulsion  aud  the  cost  of  application,  would  cost  far  more 
here  than  new  trees.  Now,  what  I  am  coming  to  is  a  few  questions,  aud  will  you  be 
kind  enough  to  answer  them  ? 

(1)  If  new  trees  will  cost  $4.50  to  $6  per  100,  would  it  not  be  best  to  get  new  trees 
rather  thau  try  to  cure  the  disease  by  hot  water  and  kerosene  emulsion. 

(2)  As  the  ravages  of  this  insect  are  apparent  on  all  my  trees,  will  it  be  wise  or 
safe  to  try  a  cure  aud  let  them  stand? 

(3)  Have  you  any  data  to  show  that  diseased  trees  attacked  by  this  louse  have 
been  cured  aud  made  healthy,  strong,  and  fruitful  trees?  Would  not  a  doubt  still 
exist,  even  if  a  remedy  had  been  administered,  that  the  tree  might  never  amount  to 
anything? 

(4)  Would  I  be  safe  in  planting  new  trees  in  the  same  old  hole  when  these  had 
died  and  been  pulled  up  ?  Would  the  disease  probably  be  left  in  the  ground  on  the 
removal  of  the  diseased  tree  ? 

(.5)  Had  I  better  pull  these  up,  take  them  to  some  convenient  and  safe  place,  burn 
them,  aud  have  a  man  spade  or  shovel  out  the  place  of  setting  and  would  there  then 
be  any  danger  in  replanting? 

(6)  Older  fruit-raisers  claim  that  I  had  better  remove  the  trees,  plow  up  the  entire 
ground  and  let  it  be  exposed  to  the  action  of  winter  weather ;  aud  some  even  go  to 
the  extent  of  saying  that  I  run  risk  in  planting  any  sooner  than  another  year.  What 
is  your  opinion  ? 

(7)  Some  say  my  ground  gave  the  disease  to  the  trees.  If  it  were  in  the  ground, 
would  the  disease  be  all  alike?  There  is  no  difference  in  any  part  of  the  orchard 
and  there  was  never  an  apphi  tree  near  it  before.  It  had  been  forest  or  bush  land 
previously,  all  new,  and  my  opinion  was  and  is  that  these  ti'ees  Avere  diseased  and 
affected  before  I  got  them.     What  is  yours? 

(8)  If  I  take  up  these  trees  and  burn  them,  how  ha<l  I  better  prepare  the  ground 
for  the  new  ones?  Can  I  put  on  lime  or  ashes  in  the  same  place,  and  how  long  be- 
fore would  I  be  safe  in  planting? 

(9)  Does  this  louse  attack  other  trees  besides  the  Apple? 
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(10)  Is  this  iilcntical  with  what  is  (jailed  the  Phylloxera  or  root  parasite  of  the  Grape 
that  has  killed  aud  mined  so  mauy  of  the  Aiueyards  of  France? 

(11)  Is  there  danger  of  leaving  the  disease  in  other  roots  in  the  ground,  such  as 
sprouts  of  Oak,  Hickory,  Sumach,  or  Sassafras,  aud  rcturuiug  to  new  tree's  set  out 
afterAvard  ? 

(12)  I  have  often  seen  this  white,  cloudy  aiipearance  on  the  roots,  near  the  top  of 
the  ground,  and  in  and  arouud  the  young  tree  stock  or  trunk,  one  to  three  inches  above 
the  ground.     Does  this  convey  disease  or  infection  to  other  trees  near  by? 

( 13)  Sujjpose  a  tree,  infected,  stands  twenty  feet  from  one  that  is  entirely  free,  or,  su^j- 
pose  au  infected  tree  stands  twenty  feet  in  an  orchard  from  any  surrounding  tree  or 
trees,  is  there  any  way,  by  wind,  air,  fog,  dampness,  or  migration,  that  these  other 
trees  could  become  diseased  or  infected? 

(14)  Are  ashes  (unleached)  or  lime  the  best  to  use  iu  the  holes  of  the  displaced 
trees?     *     *     **     [James  W.  Simpson,  Arkansas. 

Reply.—'  '  *  (1)  New  trees  costing  from  $4.50  to  $6  per  hundred  would  prob- 
ably cost  less  than  the  application  of  the  remedy  suggested,  but  the  labor  of  taking 
ui)  the  old  trees  and  planting  the  new  ones  is  at  least  an  offset  to  the  labor  of  apply- 
ing the  insecticides;  and  you  will  iind  after  all  that  the  remedy  is  cheaper. 

(2)  The  remedy  suggested,  if  thoroughly  applied,  will  be  safe  and  sure,  and  it  will 
not  be  dangerous  to  let  the  infested  trees  stand  after  they  liave  been  treated. 

(3)  AVhether  the  trees  will,  after  treatment,  become  as  strong,  healthy,  and  fruit- 
ful as  they  would  if  they  had  not  been  attacked,  is  a  question  which  can  only  be 
decided  by  ocular  examination  of  their  present  condition.  The  extent  to  which 
they  have  beeu  injured  already  can  hardly  bo  determined  at  this  distance. 

(4)  If  new  trees  were  planted  immediately  in  the  old  holes,  the  probabilities  are 
that  some  lice  will  have  been  left  in  some  of  the  holes  and  that  the  new  trees  will 
become  infested. 

(5)  This  plan  will  answer  if  the  old  earth  is  removed  aud  new  earth  taken  from 
a  distance  of  several  feet  from  the  infested  trees  is  tilled  in. 

(6)  The  plan  proposed  by  yoiir  neighbors  will  be  effectual,  but  that  suggested  in 
the  answer  to  Xo.  5  will  answer  equally  as  well. 

(7)  Your  ground  did  not  give  the  disease  to  the  young  trees,  as  the  insect  occurs 
only  on  the  Apple  and  some  few  allied  trees,  such  as  the  wild  Haw  aud  other  species 
of  Crat(egu8. 

(8)  Either  ashes  or  lime  placed  abundantly  in  the  holes  will  destroy  the  few  lice 
which  will  be  left.     I  should  say  that  a  month  of  this  treatment  would  suffice. 

(9)  This  question  is  answered  under  No.  7. 

(10)  No.  It  is  quite  different  from  Phylloxera,  agreeing  only  in  having  an  under- 
ground and  an  aerial  form. 

(11)  No.     Only  of  those  mentioned  iu  No.  7. 

(12)  The  insect  is  spread  by  the  occasional  appearance  of  a  winged  generation  of 
lice  which  fly  for  some  distance.  These  usually,  if  not  iuvariably,  develop  above 
ground  on  the  trunk  of  the  tree  or  the  larger  bi'anches. 

(13)  Answered  under  No.  12. 

(14)  Either  will  do.     I  have  no  idea  as  to  their  relative  merits  in  such  ai  case. 

On  the  whole,  I  would  certainly  recommend  you,  if  your  orchard  is  as  badly  in- 
fested as  I  infer  from  your  account,  not  to  plant  new  trees  in  the  same  orchard  after 
rooting  up  aud  destroying  those  now  in  the  ground  without  first  grafting  upon  some 
resistant  variety.  This  may  take  a  little  longer  to  renew  your  orchard,  but  will  in 
the  end  be  the  most  satisfactory  course.  The  experience  iu  New  Zealand  and  Aus- 
tralia shows  very  fully  that  the  Northern  Spy  and  Winter  Majetin  are  practically 
proof  against  the  insect  aud  by  grafting  upon  these  and  taking  care  that  the  new 
stock  does  not  sucker  below  ground,  you  will,  iu  my  judgment,  most  successfully 
contend  against  the  insect ;  for,  however  thoroughly  you  may  now  free  your  orchard, 
there  is  nothing  to  prevent  continual  introduction  iu  the  winged  form  from  other 
orchards  iu  your  neighborhood,  even  if  miles  away.     I  do  not,  of  course,  know 
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\rliethcr  the  two  varieties  -wliieh  I  luivc  iiulicated  will  .succeed  in  your  locality,  Init 
the  probahilities  are  that  they  will  do  very  well  as  stocks,  eveu  if  they  should  not  he 
desirable  to  grow  for  their  fruit.  I  shall  be  glad  to  learu  the  course  pursued  by  you 
and  its  success. 

The  Grape   Phylloxera  in  the  United  States. 

May  I  venture  to  ask  you  to  write  me  briefly  your  views  of  Phylloxera  in  the  Uuited 
States.  If,  in  your  opinion,  it  is  on  the  increase  or  decrease,  and  if  there  is  occasion 
for  any  serious  alarm  in  any  section  of  this  country  as  to  the  future  of  the  grape 
crop.  I  desire  the  information  for  a  French  correspondent  prominent  in  the  agri- 
cultural societies  of  France. — [Burnet  Landreth,  Pennsylvania,  September  19,  1891. 

Reply. — There  is  in  this  country,  for  the  most  part  east  of  the  Kocky  Mountains, 
very  little  to  be  feared  from  the  Phylloxera,  at  least  so  far  as  our  native  vines  are 
concerned.  Most  of  the  American  varieties  of  grapes  are  resistant  to  the  root-form  of 
this  insect  and  hence  suffer  little  injury.  The  leaf-gall  form  is  not  particularly  seri- 
ous in  its  effect  on  the  vine,  except  in  a  few  thin-leaved  varieties.  The  damage  done 
by  the  Phylloxera  in  France  and  other  parts  of  Euroj)e  where  it  has  obtained  a  foot- 
hold is  due  to  the  root-form  exclusively.  All  European  vines  or  varieties  derived 
from  the  European  grape,  Vitis  vinifera,  are  especially  liable  to  this  form  of  attack 
and  rapidly  succumb  to  the  Phylloxera. 

The  danger  in  this  country  then  is  confined  to  those  localities,  chiefly  in  California, 
where  European  varieties  are  grown,  and  in  the  Sonoma  Valley  region  considerable 
difficulty  has  already  been  experienced.  The  remedy  here  will  be  the  adoption  of 
the  means  which  long  experience  has  shown  to  be  valuable  in  France,  viz,  grafting 
susceptible  European  sorts  on  resistant  American  varieties,  and  also  the  use  of  such 
remedial  measures  as  experience  has  shown  to  be  practicallj'  valuable.  These  reme- 
dies are  referred  to  in  the  publications  which  I  have  already  mailed  to  you.  In  other 
parts  of  the  United  States  it  Avill  occasionally  be  necessary  to  aT>andou  the  cultiva- 
tion of  particular  varieties,  such  as  the  Catawba  and  Delaware.  The  Clinton  is  par- 
ticularly liable  to  the  attacks  of  the  leaf-gall  form,  and  occasionally  the  multiplica- 
tion of  the  lice  upon  the  leaves  is  so  great  as  to  seriously  injure  the  plant.  The 
Catawba  and  DelaAvare  and  various  hybrids  with  vinifera  succumb  occasionally  to 
the  root  form.  The  Clinton  stocks,  however,  are  especially  valuable  on  account  of 
their  resistant  qualities,  since  the  lice  are  seldom  found  to  any  great  extent  on  the 
roots  of  this  variety  and  the  vine  is  so  vigorous  a  grower  thjit  a  slight  attack  does 
little  injury.  As  long,  therefore,  as  we  continue  to  grow  our  native  grapes,  we  need 
have  little  fear  of  Phylloxera.  This  insect,  as  you  doubtless  know,  is  a  native  of 
this  country,  and  our  native  vines  have  acquired,  by  long  association  with  the  Phyl- 
loxera, certain  resistant  qualities  which  are  entirely  wanting  in  the  European 
grapes. 

With  regard  to  Phylloxera  damage  to  grapes  grown  under  glass  I  would  refer  you 
to  a  report  by  myself,  published  in  the  Annual  Eeport  of  the  Department  of  Agri- 
culture for  1884,  pp.  408-9,  Avhich  you  will  probably  find  of  interest  in  this  connec- 
tion.—[September  24,  1891.] 

Mites  on  a  Maple  Aphid. 

I  mail  you  to-day  slides  with  mite  which  attacks  Drepanosiphum  acerfolii,  Thomas. 
Saw  a  great  number  of  these  scarlet  mites  each  fastened  at  base  of  wing  of  this  com- 
mon Maple  Aphid,  but  the  Aphid  is  so  active  that  I  secured  but  three  specimens. 
Have  also  seen  this  mite  on  the  Hickory  Callixtenus.  Can  you  give  me  name  of 
mite  in  case  you  recognize  it,  without  trouble  or  especial  study? — [.I.  G.  Mouell. 
Missouri,  August  5,  1891. 

Reply. — *  *  *  The  mites  which  you  send  are  immature  and  in  bad  condition. 
They  evidently  belong  to  the  genus  IJryfhraiHS,  but  it  will  rerjuire  better  material  to 
enable  a  correct  determiuatiou. — [August  4,  1891.] 
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Scales  from  Tahiti. 

The  inclosed  samples  were  taken  from  trees  recently  brought  in  from  Tahiti.  The 
large  ones  resemble  the  color  of  the  bark,  adhere  very  firmly,  and  are  like  Lecanium 
o/ffl!  in  resisting  disinfectants,  even  hydrocyanic  acid  gas.  These  samples  have  all  been 
subjected  to  the  gas  treatment  and  appear  to  be  dead  excepting  the  large  round 
species  which  we  are  unable  to  name  satisfactorily.  On  the  fruit  you  will  find  two 
other  varieties  which  do  not  appear  on  the  tree  except  occasionally  on  foliage.  * 
*     *     [W.  E.  Collins,  California,  July  2,  1891. 

Reply. — Three  different  scales  were  found  upon  the  samples  of  twigs  and  fruit 
which  were  received  recently  from  Tahiti.  The  large  round  species  is  Chionaspis 
biclavis  Comstock,  described  originally  from  specimens  found  upon  several  imported 
plants  in  the  greenhouse  at  the  Department.  It  has  never  been  found  elsewhere 
before  receipt  of  this  specimen  from  you  and  its  original  habitat  has  always  been  in 
doubt  for  the  reason  that  in  our  greenhouses  it  infests  trees  from  several  different 
localities.  The  narrow  scale  on  both  twigs  and  fruit  belongs  to  the  species  known 
in  Florida  as  the  Purple  Scale  {Mytilaapis  citricola),  a  form  which  is  now  almost  cos- 
mopolitan in  its  distribution.  The  round  scale  on  the  fruit  is  the  common  Red  Scale 
(Aspidiotus  aurantii).  All  these  scales  were  dead  on  receipt  except  the  Chionaspis. 
—[July  10,  1891.] 

Plant-louse  on  Celery. 

I  send  a  sprig  of  celery  from  a  garden  near  my  office  having  upon  it  specimens  of 
an  Aphis  which  our  hop-growers  claim  to  be  identical  with  the  genuine  Hop-louse. 
The  patch  of  celery  from  which  this  was  taken  was  nearly  ruined  by  this  louse  last 
season,  the  insect  working  upon  it  from  early  in  the  autumn.  Whether  or  not  this 
is  the  Hop-louse,  it  is  certain  that  the  genuine  hop  pest  has  been  seen  from  time  to 
time  all  winter  upon  the  old  vines  and  rubbish  in  some  of  the  gardens,  and  our 
farmers  say  from  the  willows  along  the  river  banks.  *  *  *  [W.  W.  Corbett, 
Washington,  March  4,  1891. 

Reply. — The  insect  is  not  the  Hop-louse,  but  seems  to  be  Aphis  pasiinaci,  the 
common  Parsnip  Plant-louse.  They  were  all  dried  or  badly  damaged,  so  that  it  is 
Impossible  to  accurately  determine  them.  *  *  *  'Y^e  supposed  Hop-louse  which 
you  mention  as  having  been  seen  on  willows  along  the  river  bank  is  undoubtedly  a 
distinct  insect.  The  Hop-louse  has  been  studied  for  years,  and  is  not  known  to  go 
from  the  hop  plant  to  plants  of  other  than  the  genus  Prunus.  Your  informants  are 
also  probably  in  error  about  the  wintering  of  the  Hop-louse  on  the  old  vines.  *  *  * 
[March  16,  1891.] 

The  Rose  Dlaspis. 

I  mail  you  today  box  of  cuttings  from  a  rose  bitsh  badly  affected  by  scale  insects, 
which  may  possibly  be  the  Icerya  described  in  IxsECT  Life  for  November,  1890,  page 
93.  I  first  Jioticed  it  on  a  fine  climbing  rose  which  covered  the  side  of  my  house  at 
Fern  Bank,  Ohio.  This  was  in  the  spring  of  1889.  It  spread  rapidly,  and  by  last 
season  covered  the  bush  completely,  although  the  shoots  reached  to  the  eaves  of  the 
house,  and  last  summer  the  bush  died  down  completely  and  all  the  shoots  were  cut 
off  and  burned.  The  root,  however,  still  lived  and  threw  up  new  shoots,  but  I  see 
the  scale  has  begun  to  appear  on  them  also.  What  treatment  can  you  suggest  for 
the  case?— [Edwin  A.  Hill,  Ohio,  January  5,  1891. 

Reply. — The  insect  is  not  the  Icerya  rosa',  as  you  suggest,  but  the  common  Rose 
Scale  of  this  country  and  Europe — Diaspis  rosw.  You  will  find  this  insect  figured 
and  described  in  the  Annual  Report  of  this  Department  for  1880  (pp.  312-313  Plate 
5,  Fig.  i).  Your  liest  remedy  will  l)e  to  spray  your  bushes  thoroughly  with  a  dilute 
kerosene-soap  emulsion,  made  according  to  the  formula  given  in  Circular  No.  1  of 
this  Division. — [January  3,  1891.] 
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Scale  Insects  from  Trinidad. 

Referriug  to  your  letter  of  the  20tli  iustaut,  I  beg  to  observe  that  by  the  British 
steamship  Alps,  which  leuAcs  Port  of  Spain  for  New  York  this  day,  I  seud  you  some 
of  the  insects  you  mention,  "White  Cottony  Scale." — [W.  P.  Pierce,  U.  S.  consul, 
Trinidad,  B.  W.  I.,  February  7.  1891. 

Reply. — The  insect  known  in  Trinida«l  as  the  White  Cottony  Scale  is  probably 
new  to  science,  and  difiers  decidedly  from  the  scale  insects  which  have  this  popular 
name  in  other  portions  of  the  world.  It  is  a  species  of  the  genus  Orthezia.  The 
branches  and  leaves  also  bore  three  other  siiecies  of  bark  lice,  viz :  The  form  known 
in  Florida  as  the  Purple  Scale  (l/>//i/«s/>i8  ci//-ico?«) ;  the  Orange  Chionaspis  {Chion- 
aspis  citri),  and  a  new  species  of  the  genus  Aspidiotus.  Your  sending  was,  in  fact,  of 
much  greater  interest  than  I  had  anticipated,  and  I  am  greatly  indebted  to  you  for 
your  prompt  courtesy. 

A  Vegetarian  Mosquito. 

A  friend  of  mine,  a  physician  of  St.  Louis,  who  is  interested  in  entomology,  made 
a  business  trip  to  New  York  about  the  end  of  last  August,  and  there,  while  taking 
supper  at  a  restanrant,  had  occasion  to  notice  at  his  table  a  Mosquito  Avhich,  after 
hovering  around  for  some  time,  alighted  on  a  boiled  potato  which  had  been  peeled 
and  was  still  warm.  The  insect  repeatedly  plunged  its  sucker  into  the  tuber,  and 
the  act  lasted  long  enough  for  the  proprietor  of  the  place,  who  had  been  called  by 
my  friend,  to  also  observe  it  and  establish  the  fact  that  the  Culex  was  making  a  ver/e- 
iarian  repast.  It  is  admitted  that  country  mosquitoes  are  sometimes  obliged  to  con- 
tent themselves  with  the  juices  of  the  plants  which  grow  around  their  haunts,  but 
have  those  of  Gotham  become  so  sybaritic  as  to  appreciate  the  nutritive  qualities  of 
potatoes  stripped  of  their  jackets? 

The  story  was  told  me  by  a  person  whom  I  have  no  reason  to  suspect  of  telling 
fairy  tales,  and  I  do  not  think  it  impossible.  If  you  think  the  incident  will  inter- 
est your  readers  you  might  relate  it  to  them,  and  perhaps  other  curious  observations 
of  a  similar  nature  will  be  reported  by  others. — [Emile  .1.  Longuemars,  Missouri,  Sep- 
tember 21,  1891. 

Reply. — We  are  obliged  to  you  for  the  account  of  the  Mosquito  Avhich  ate  boiled 
potatoes.  As  you  say,  the  statement  that  country  mosquitoes  sometimes  feed  upon 
vegetable  juices  is  well  understood,  hut  it  is  always  supposed  that  they  prefer  ani- 
mal blood;  consequently,  that  the  New  York  individual  should  ignore  the  numerous 
sanguinary  opportunities  about  him  and  should  partake  of  such  a  civilized  meal  is 
certainly  exceptional.  Many  insects  which  annoy  man  normally  feed  on  vegetable 
juices.— [September  24, 1891.] 

Gregarious  "Snake- worms." 

About  fifteen  years  ago,  while  rambling  on  a  farm,  I  found  a  peculiar,  rope-like 
something.  I  lirst  thought  it  a  strange  sort  of  snake ;  but  upon  close  observation  I 
Ibund  it  to  be  composed  of  leaden-colored  worms  aboiit  one-fourth  of  an  inch  long, 
and  about  as  large  in  body  as  a  pin.  Those  in  the  lead  were  moving  in  unison,  but  so 
slowly  that  the  motion  was  not  much  more  than  perceptible.  None  of  the  worms 
would  go  in  one  division  that  V)elonged  in  either  of  the  other  divisions;  then  those 
divisions  of  minor  rank  would  retract  and  fall  in  with  the  main  body.  I  have  told 
my  story  to  different  persons,  and  Avas  laughed  at  on  account  of  it.  One  morning 
several  years  ago  I  found  a  similar  sight,  and  went  on  to  the  schoolhouse  where  I  was 
then  teaching,  got  six  or  eight  of  my  scholars,  took  them  to  the  spot,  and  showed  the 
strange  sight  to  them.  My  friend  Mr.  Munger  tells  me  he  saw  a  like  sight  once.  On 
each  occasion  the  rope  of  worms  was  about  half  as  large  as  a,  man's  little  finger,  di- 
minishing in  size  toward  the  higher  extremity,  and  was  about  fifteen  inches  in  length. 
My  (question  may  seem  quite  simple  to  a  specialist,  but  I  have  never  found  an  ex- 
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})laiiation  in  any  text-book,  iiewsiiaper,  or  public  (l<>('inutMit.[ — Joshua  Wood,  Mis- 
souri, January  17,  1891. 

Reply.  *  *  *  The  peculiar  object  which  you  so  Avell  describe  was  a  mass  of 
the  little  larvie  of  the  genus  Sciara,  the  adults  of  which  are  small  midges  or  gnats 
with  feathery  antennse.  These  insects  have  long  been  known  to  have  this  gregari- 
ous habit  and  are  often  found  in  dense  batches  under  the  bark  of  trees.  When  about 
to  transform  to  the  pupa  state  they  congregate  in  great  numbers,  forming  processions 
like  that  which  you  descril)e.  They  have  been  known  in  Enrope  to  form  masses  four 
or  five  inches  wide  and  ten  or  twelve  feet  long.  The  name  ''Army  Worm"  is  ajiplied  to 
them  in  Europe,  but  although  it  is  an  approi^riate  title,  it  is  applied  to  an  entirely 
different  insect  in  this  country.  Here  they  are  ordmarilj'^  called  "Snake- worms" 
and  the  masses  which  they  form  are  conversely  called  "  Worm-snakes."  *  *  * — 
[January  22,  1891.] 

Abundance  of  the  Clover  Mite  in  Michigan. 

*  *  *  The  Clover  Mite  is  fairly  swarming  in  the  lower  stories  of  our  college 
building.  In  the  chemical  laboratory,  which  is  in  the  basement,  they  seem  to  feed 
on  a  mold  that  gathers  on  the  window  sashes.  They  also  breed  in  great  numbers,  and 
we  find  them  in  all  stages  of  development.— [Charles  A.  Davis,  Michigan. 

Urine  recommended  for  Eel-worms. 

We  have  received  from  one  of  our  correspondents  a  communication  in  which  he 
claims  to  have  used  human  urine  with  marked  beneficial  effects  upon  peach  trees 
affected  with  Anguillula.  He  claims  that  a  few  applications  of  the  urine  to  trees 
badly  diseased  effected  a  permanent  cure.  What  do  you  think  of  it?  Admitting 
the  truth  of  the  statement,  what  are  the  elements  of  urine  that  had  the  beneficial 
effect?  If  that  element  could  be  determined  by  analysis  and  experiment,  would  it 
not  be  possible  to  incorporate  it  iu  a  fertilizer,  which  would  act  in  the  dual  capacity 
of  manure  and  insecticide?     "     *     * — [S.  Weller  Johnston,  Florida,  June  11,  1891. 

Reply. —  *  *  *  j  should  not  accept  the  statement  of  your  correspondent  as  to 
the  effect  of  urine  upon  peach  trees  aflected  with  Anguillulidje  without  the  most  care- 
ful corroborative  tests.  So  many  of  these  recommendations  come  to  me  that  it  is 
absolutely  impossible  to  try  them  all,  and  it  will  be  well  for  you  to  advise  with  some 
one  on  the  ground  who  has  facilities  to  experiment.  We  should  say  that  the  active 
destructive  principle  would  be  the  uric  acid,  in  case  it  turns  out  that  the  gentlemali 
is  correct.— [June  18,  1891.] 


GENERAL  NOTES. 

VEDALIA  AND  ICERYA  IN  NEW  ZEALAND. 

We  have  elsewhere  in  these  pages  referred  to  the  curious  see-saw 
game  which  Vedaha  and  Icerya  have  been  playing  for  some  time  in 
l)arts  of  New  Zealand,  hut  the  following  presentation  of  the  case  is  so 
interesting  that  we  reprint  it  from  the  columns  of  the  Garden  and  Field 
(Adelaide,  South  Australia)  of  last  June.  It  is  written  by  our  corre- 
spondent, Mr.  E.  Allan  Wight,  of  Auckland. 

Sir  :  It  may  interest  some  of  your  readers  to  hear  news  of  your  native  ladybird, 
Vedalia  cardinalin,  which  has  done  such  good  service  of  late  years  both  in  New  Zea- 
land and  California,  against  Icerya  purchasi.  It  will  be  remembered  that  the  bee- 
tle, although  native  to  Australia,  has  never  been  any  other  than  an  inconspicuous 
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and  rare  insect  in  its  own  country,  iiiid  that  it  was  in  Kew  Zealand  that  it  first 
shone  out  in  all  the  glorj'  of  a  conqueror  of  one  of  the  <;reaTest  of  known  pests.  So  it  is 
now  that  in  New  Zealand  must  be  written  the  last  pages  of  its  interesting  life. 
Having  been  very  lately  sent  by  the  New  Zealand  government  to  Auckland,  to  col- 
lect some  of  these  insects  for  Icerya-afflicted  districts,  I  had  a  good  opi)ortuuity  of 
observing  the  stages  Vedalia  and  Icerya  had  passed  through.  Some  two  years  ago 
everything  seemed  white  around  Auckland  with  the  clustering  Icerya,  a  great  many 
orange  and  lemon  trees  (including  one  entire  lemon  orchard)  were  dead,  and  the 
prospect  was  as  gloomy  as  could  be,  till  Vedalia  (which  had  been  accidentally  im- 
ported from  Australia)  appeared  on  the  scene.  Astonishing  as  it  may  seem  to  be, 
and  incredible,  within  one  year  hardly  any  of  the  scales  were  left,  and  the  ladybirds 
had  also  disappeared.  The  little  beetles  are  rank  cannibals  when  pressed  by 
hunger,  and  as  no  one  was  able  to  discover  any  other  food  but  Icerya  upon  which 
they  Avill  feed,  it  was  feared  that,  in  the  absence  of  Icerya,  they  would  become  ex- 
tinct. Therefore  considerable  uneasiness  was  felt  when,  some  time  ago,  the  scale 
again  began  to  increase  rapidly,  and  spread  everywhere,  and,  as  yet,  no  Vedalia 
were  to  be  seen. 

On  the  8th  of  April  last  I  arrived  in  Auckland  to  see  whether  it  would  not  be 
possible  to  procure  a  few,  when  I  found  that  in  the  meantime  they  had  appeared 
and  cleared  off  the  accumulated  Icerya  with  an  incredible  celerity,  and  then  van- 
ished for  a  second  time.  Even  m  a  district  some  30  miles  from  the  city,  where  only 
at  the  end  of  last  December  I  had  seen  many  thousands  of  Icerya  females,  with  full 
ovisacs  and  larvse  without  number,  only  nine  ovisacs  of  eggs  and  about  50  scales 
could  be  obtained  Avherewith  to  feed  any  Vedalia  that  might  be  procured  on  a  voy- 
age. On  all  the  Acacia  hedges  around  Auckland  in  every  direction  for  miles  and 
miles,  where  formerly  buckets  full  of  ovisacs  could  have  been  gathered  in  a  few 
chains,  there  was  not  a  scrap  of  even  a  torn  one  to  be  seen,  and  in  all  the  nurseries, 
whose  owners  had  formerly  been  in  despair,  not  one  single  specimen  of  either  insect 
was  to  be  procured.  Only  after  many  days  of  fruitless  search  an  Acacia  hedge  was 
come  upon  where  79  Vedalia  were  procured  and  sent  to  Nelson,  an  intended  ship 
ment  to  the  Cape  of  Ciood  Hope  having  been  abandoned.  From  observation, 
Avhich  it  is  needless  to  j)articularize,  the  following  conclusions  were  arrived  at : 
(1)  That  Vedalia  has  unquestionably  some  other  food  resources  besides  Icerya  and 
its  cannibal  practices,  although  it  could  not  be  determined  at  the  time;  (2)  that  in 
its  first  attack  upon  Icerya  it  runs  over  the  enemy  and  leaves  a  few  eggs  (two  or 
three)  in  some  5  or  6  per  cent  of  the  ovisacs,  and  it  is  these  and  the  few  larvae  which 
escape  that  found  the  second  Icerya  invasion;  (3)  that  the  beetles  keep  on  the 
hedges  all  through  the  winter  months,  although  so  hidden  as  not  to  be  easily  cap- 
tured, without  a  net ;  (4)  that  Vedalia  larvje  soon  perish  for  want  of  food,  but  in  the 
imago  state  they  will  live  for  a  very  long  time,  probably  nearly  throughout  their 
natural  lite,  feeding  upon  their  own  eggs,  which  they  devour  as  soon  as  laid; 
(5)  that  this  exhausting  system  of  warfare  will  very  soon  cause  both  insects  to  1)e- 
come  exceedingly  rare,  but  that  Icerya  will  always  have  a  great  advantage  in  its 
food  being  abundant  and  always  at  hand,  whereas  that  of  Vedalia  is  at  best  uncer- 
tain and  doTibtful. 

These  conclusions  are  little  other  than  a  fulfillment  of  Prof.  C.  V.  Riley's  predic- 
tions written  in  the  pages  of  Insect  Life. 

THE    CHINESE    INSECT-FUNGI  S   DRUG. 

Through  the  courtesy  of  Mr.  A.  C.  Jones,  United  States  consul,  vsta- 
tioned  at  Chin  Kiang,  China,  and  tlie  commissioner  of  customs  of  that 
port,  we  have  rec^eived  specimens  of  the  officinal  preparation  of  the  par- 
asitic fungus,  Gordyceps  cMnensis.    This  Cordyceps  is  parasitic  ou  a 
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native  Chinese  caterpillar,  and  is  not  unlike  a  congeneric  North  Ameri- 
can species,  Cordyceps  {Torrubia)  ravenelii  Berkeley,  known  as  the  White 

Grub  Fungus.  A  somewhat  full  account 
of  these  fungi,  together  with  figures  of 
the  White  Grub  parasite  and  host  was 
published  in  the  American  Entomologist, 
Vol.  Ill,  pp.  137-140. 

The  accompanying  letter  of  transmit- 
tal, containing  interesting  notes  on  two 
species  of  insect  fungus,  is  reproduced 
herewith : 

In  the  catalogue  of  the  Customs  Office  it  is 
called,  C  himg-ts'ao,  or  Tung-cliuug-hsia-ts'ao, 
Corydyceps  cMnennis.     A  kind  of  fungus. 

In  winter  an  insect,  in  summer  a  plant.     It 
grows  upon  the  head  of  a  cateri^illar,  as  a  dis- 
_  _  _         _         ease  of  the  insect.     It  is  sold  in  small  packages, 

-    ;j-n2^I'"  _-=--rr~-ZIir"  :         generally  tied  together  with  red  cotton.     Each 

Fig.  U.—Corydyceps  chinmsis  growing  upon  of  the  many  pieces  forming  the  small  hundles 
its  host  larva  in  its  natural  uudergroimd  consists  of  two  distinct  portions,  the  larger 
position.  Natural  size  (redrawn  from  an  portion  belonging  to  the  insect  of  a  yellowish 
unpublished  figure  by  A.  C.Jones).  brown  color  more  than  an  inch  long,  showing 

rings,  joints,  and  grub,  and  the  upper  fungus  portion,  consisting  of  a  spurred  fila- 
ment of  a  grayish  brown  color,  flexible,  more  or  less 
twisted,  and  internally  of  a  light  color. 

In  former  times  it  was  esteemed  even  more  highly 
than  ginseng,  as  a  medicine.  It  comes  from  the  prov- 
inces of  Hupeh,  Szechuan,  and  Thibet. 

I  find  in  Frank  Leslie's  Popular  Monthly  of  April,  1891, 
that  a  similar  plant  insect  has  also  been  discovered  in 
New  Zealand,  and  is  called  in  the  article  alluded  to  the 
"Aweto,"  and  is  described  as  the  oddest  insect  in  ex- 
istence; so  odd  that  unless  it  were  vouched  for  aud 
explained  scientifically  it  would  be  considered  a  hoax. 
It  is  not  easy  to  decide  whether  it  ought  to  be  classed 
under  the  fauna  or  flora,  for  it  is  as  much  vegetable  as 
animal,  and  in  its  final  stage  it  is  a  vegetable  and  noth- 
ing else.  At  first  it  is  a  perfect  caterpillar  and  a  fine 
one,  growing  to  34^  inches  in  length.  Until  it  is  full- 
grown  it  conducts  itself  very  much  like  any  other  in- 
sect, except  that  it  is  never  found  anywhere  but  iu  the 
neighborhood  of  the  Rata  tree,  a  large  scarlet-flowered 
Myrtle,  and  that  it  habitually  buries  itself  a  few  inches 
iu  the  ground.  Then,  when  full-grown,  it  undergoes 
a  wonderful  change.  For  some  inexplicable  reason  the 
spore  of  a  vegetable  fungus,  the  Spliceria  robertsii  fixes 
itself  directly  on  its  neck,  takes  root,  and  grows,  like 
a  diminutive  bulrush,  from  6  to  10  inches  high,  without 
leaves,  and  with  a  dark-brown  head.  This  stem  jiene-  Fig.  2o.—  ('oriidycepf  chinem-iii.  the 
trates  the  earth  over  the  caterpillar,  and  stands  up  a  commercial  article.  Natural  size 
few  inches  above  the  ground.  The  root  grows  simul-  (oi'Siua  )• 
taneously  into  the  body  of  the  caterpillar,  which  it  exactly  fills  iu  every  part,  with- 
out altering  its  form  in  the  slightest  degree,  but  simply  substituting  a  vegetable 
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siibstauec  for  au  auimal  substance.  As  soon  as  this  process  is  completed  both  the 
caterpillar  and  the  fungus  die,  and  become  dry  and  hard,  but  without  shriveling 
at  all.  The  thing  is  then  a  wooden  caterpillar,  so  to  say,  with  a  wooden  bulrush 
standing  up  from  its  neck. 

In  China  the  head  of  the  bulrush  is  gathered,  carefully  tied  in  little  bundles,  and 
.sold  at  a  high  price  for  medical  purposes.  The  native  i)hysicians  use  it  in  cases  of 
diseases  of  the  throat  and  lungs. 

The  accompuuyiug-  figures  illustrate  tlie  parasitized  grub  in  the  earth 
(Fig.  24)  and  a  commercial  buudle  of  larvte  and  fungi.  The  first  is  coi)ied 
from  a  drawing  sent  by  Mr.  Jones,  and  the  second  is  drawn  from  the 
specimens  themselves. 

THE   DIFFICULTY   OF   DISINFECTING  IMPORTED   PLANTS. 

On  page  441,  volume  iii,  we  published  an  account  of  certain  experi- 
ments Avith  date  palms  introduced  by  the  Pomologist  of  the  Department, 
in  which  we  endeavored  to  eradicate  the  scale  insects  with  which  the 
plants  were  infested.  We  there  showed  how  great  was  the  difficulty  in 
effecting  a  complete  extermination  of  the  scales  by  means  of  the  insec- 
ticide washes  which  are  so  successful  in  the  orchard.  We  notice  that 
Mr.  Alexander  Craw,  of  California,  in  pursuance  of  his  duties  as  quar- 
antine officer,  has  been  having  the  same  difficulty  with  regard  to  the 
scales  upon  orange  trees  imported  from  the  Sandwich  Islands.  It  is 
stated  in  the  California  Fruit  Groicer  of  August  1st  that  after  fumigat- 
ing four  times  with  hydrocyanic  gas  the  scales  were  not  all  killed. 
The  writer  of  the  note  in  the  California  paper  deduces  from  this  fact 
the  conclusion  that  if  this  repeated  application  of  the  most  powerful 
of  our  "disinfectants"  does  not  entirely  destroy  the  scale  on  nursery 
stock  there  is  little  chance  of  eradicating  the  same  pest  in  orchards, 
and  that  the  only  panacea  for  this  is  to  be  found  in  nature's  own  rem- 
edy, the  parasites.  He  seems  to  have  overlooked  the  point,  however, 
that  these  scales  upon  more  or  less  dormant  trees  during  shipment  are 
themselves  to  a  certain  extent  dormant  and  much  more  than  normally 
resistant  and  that  the  same  application  which  failed  to  destroy  these 
would  undoubtedly  jnove  more  efficacious  in  the  growing  orchard. 

A  very  full  report  of  Mr.  Craw's  experiments  and  the  difficulty  which 
he  had  in  performing  his  duties  on  account  of  strenuous  objections  from 
the  consignees  is  given  in  the  Pacific  Rural  Press  of  Sej^tember  12. 
The  whole  matter  was  thrown  into  the  courts  and  a  decision  was  reached 
that  the  trees  should  lemain  in  (quarantine  until  the  owners  could  prove 
that  they  were  clean.  The  scale  insects  infesting  these  i^articular  trees 
Avere  determined  by  Mr.  Craw  aslbUows:  Mytilaspis  citricola,  Lecanium 
hesperidum,  Aspidiotus  rapax  Aspidiotus  limoni,  Aspidiotus  sp.  ne'civficus^ 
Parlatoria  sp.,  Dactyhpius  citri,  Chionaspis  hiclanis.  Of  these  the 
Bactylopius  and  Chionaspis  were  found  the  most  difficult  to  kill,  the 
latter  being  a  mining  scale. 


219 


FUMIGATING   AT   NIGHT   NOT   NECESSARY, 

It  is  now  claimed  by  a  careful  experimenter  at  Los  Angeles  that 
fumigating  orange  trees  in  the  daytime  with  hydrocyanic  acid  gas  is 
just  as  efficacious  as  fumigating  at  night,  if  sufficient  care  is  exercised 
in  jireparing  the  cliemicals.  For  this  information  we  are  indebted  to 
the  California  Fruit  Groiver  of  September  20. 


HEMLOCK  DAMAGE  BY  THE  LARCH  SAW-FLY. 

The  newspapers  during  the  past  summer  have  contained  many  items 
concerning  the  great  damage  done  to  hemlock  timber  in  Elk  and  Potter 
counties,  Pa.,  by  an  insect  which  causes  the  tops  of  the  trees  to  turn 
brown  over  large  areas.  The  insect  has  recently  been  determined  as 
the  Larch  Saw-fly  [Nematus  erichsonii),  a  full  account  of  which  is  given 
in  our  Annual  Report  for  1883,  pp.  138-146.  Its  appearance  upon  Hem- 
lock in  such  destructive  numbers  in  Pennsylvania  is  entirely  new,  and 
considerable  damage  is  to  be  feared.  Nothing  satisfactory  has  been 
suggested  in  the  way  of  remedies  which  are  ai)plicable  in  the  forest  on 
a  large  scale.  Spraying  with  the  arsenites  is  the  best  that  can  be  done. 
Such  extraordinary  multiplication  of  this  species  is,  however,  usually 
followed  by  corresponding  diminution,  and  it  will  be  encouraging  for 
the  Pennsylvanians  who  are  interested  in  the  lumber  and  tanning  in- 
dustries to  remember  that  since  the  great  destruction  caused  by  this 
Insect  in  Maine  in  1881-'82  it  has  not  attracted  so  much  attention. 


A  CLEMATIS  ROOT-BORER. 

{Acalthoe  cordata.) 

In  Garden  and  Forest  for  October  21  Mr.  J.  CI,  Jack  has  an  interest- 
ing article  on  this  Sesiid  root-borer  in  the  roots  of  Clematis,  accom- 
panying it  by  a  series  of  handsome  figures  from  the  pencil  of  Mr.  C.  E. 
Faxon.  The  insect  Avas  originally  described  by  Harris  in  the  American 
Journal  of  Science  for  1839.  Mr.  Jack  reared  it  in  1890  from  an  old 
plant  of  Clematis  virginiana  in  the  shrub  collection  of  the  Arnold  Ar- 
boretum at  Cambridge.  The  moth  emerged  July  23.  The  eggs,  he 
states,  are  deposited  soon  after  the  issuing  of  the  moths,  and  larv{«  of 
various  sizes  are  found  the  following  June.  The  male  moth  is  remark- 
able for  possessing  an  orange  anal  tuft  about  as  long  as  the  abdomen. 
According  to  Harris,  the  insect  feeds  upon  the  common  wild  Black  Cur- 
rant in  addition  to  the  Clematis,  in  the  former  case  living  within  the 
stems,     Mr,  Jack  has  not,  however,  found  it  in  this  plant. 
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We  liave  bad  this  curious  iuseet  in  our  collection  siuce  1874,  when  we 
received  the  larva'  from  Mr,  Thomas  Meehan,  of  Germantown,  Pa., 
feeding  in  the  stems  of  Clematis  rirghiiana.  The  larva  was  a  dingy 
white,  with  short  legs,  very  little  darker  than  the  body.    The  head  was 


Fig.  26— Acalthoii  coidata  1,  male  2,  female  3,  lawa  4,  pupa  5,  cocoon  6,  burrow  iu  roots  of  Clematis 

(after  Faxon). 

shiny  brown,  black  at  the  tip,  the  mouth-parts  also  black.  The  cervical 
shield  was  light  brown  in  color,  with  two  darker  brown  spots  just  be- 
hind it.  The  spiracles  were  brown.  The  moths  began  to  issue  June 
24.  On  June  4,  1881,  Mr.  Meehan  sent  us  another  specimen  with  the 
information  that  the  insect  attacked  Clematis  vitalba  as  well  as  C.  vir- 
(finiana.  Through  the  kindness  of  Mr.  Stiles,  editor  of  Garden  and 
Forest,  we  are  enabled  to  rei)roduce  Mr.  Jack's  figures  of  the  insect. 

THE    SPREAD    OF    THE    GYPSY   3IOTH. 


We  observe  that  the  Gypsy  Moth  has  recently  been  reported  as  hav- 
ing made  its  appearance  in  Maine,  several  orchards  having  become  in- 
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fested.  It  is  supposed  to  liave  been  carried  into  that  State  in  carriages 
of  tourists  from  Massachusetts.  This  report  is  by  no  means  unexpected 
but  needs  verification. 

MICROPTERYX:    A  REMARKABLE   LEPIDOPTEROUS   LARVA. 

At  the  meeting  of  the  Entomological  Society  of  London,  July  1, 1891 
(see  Proceedings,  ijublished  in  the  Transactions  Ent.  Soc,  Lond.,  Part 
III,  1891),  Dr.  Algernon  Chapman  exhibited  the  larviie  of  Microptery.v 
caWiella,  stating  that  they  were  obtained  by  placing  the  moths  in  a  cage 
with  damp  moss  or  leaves  and  other  debris  from  the  surface  of  the 
ground.  The  motlis  crept  into  this  to  the  depth  of  half  an  inch,  laying 
their  eggs  in  groups  of  six  to  twelve  in  narrow  cavities.  The  larvfe 
produced  from  these  eggs  had  a  length  of  about  a  millimeter,  possess- 
ing on  each  segment  eight  processes  of  globular  form,  each  raised  upon 
a  very  slight  i)edicel.  The  remarkable  fact  is  that  besides  the  thoracic 
legs  each  of  the  eight  abdominal  segments  is  said  by  Dr.  Chapman  to 
possess  a  pair  of  minute  jointed  legs  of  the  same  type  as  the  thoracic. 

On  the  supposition  that  no  mistake  has  been  made,  this  larva  is  very 
remarkable  in  the  order  Lepidoptera.  It  is  worthy  of  remark,  however, 
that  while  the  species  of  Micropteryx,  so  far  as  known,  are  leaf-miners, 
and  nothing  remarkable  in  their  structure  has  hitherto  been  noted,  since 
they  are  like  some  other  Tineid  miners,  apodous,  this  species  calthella 
lias  been  placed  by  Heinemann  in  the  genus  Eriocephala,  concerning  the 
larval  habits  or  structure  of  which  nothing  appears  to  be  known.  We 
hardly  dare  suggest  the  possibility  that  Dr.  Chapman  has  mistaken 
the  eggs  of  some  other  creature  for  those  of  this  species ;  but  as  the 
larvse  are  mentioned  as  only  a  millimeter  long,  there  is  a  possibility 
that  this  peculiarity  is  one  of  the  first  larval  stages  only,  and  is  there- 
fore comparable  to  other  postembryonic  abnormalities  which  are  no- 
ticed in  other  Lepidopterous  larvse. 

DAMAGE   TO   APPLE   TREES  NEAR   LONDON. 

According  to  BelVa  Weekly  Messenger,  London,  July  6,  many  aBple 
trees  in  London  suburban  gardens  are  in  danger  from  the  attacks  of 
myriads  of  the  larvsie  of  the  small  Ermine  Moth  {Rypomomeuta  padella). 
Many  trees  have  been  killed  already.  Such  a  state  of  affairs  as  this  is 
inexcusable,  for  the  reason  that  this  insect  is  not  at  all  a  difficult  one  to 
fight.  The  fact  that  the  larviB  spin  their  cocoons  in  company  renders 
hand  destruction  very  easy,  and  where  they  can  not  be  reached  by  hand 
a  jet  of  kerosene  emulsion  from  a  bucket  pump  will  penetrate  the  web 
and  destroy  the  insects.  In  our  visits  to  London  we  have  always  noticed 
that  this  insect,  as  also  the  Woolly  Aphis  and  the  Codling  Moth,  were 
unusually  abundant  and  destructive  to  the  apple  trees,  which  are  quite 
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commonly  growu  in  the  gardens  of  the  outlying-  districts;  l)ut  our  En- 
glish fruit-growers  in  those  days  were  profoundly  ignorant  of  the 
simpler  means  of  dealing  mth  these  enemies. 

AN   ENEMY   OF   THE   TUSSOCK   MOTH. 

Under  the  above  heading  |the  Pacific  Rural  Press  of  November  7 
prints  some  interesting  uotes  concerning  a  new  coleopterous  enemy  of 
Orgyia  leucostigma.  Extracts  aie  given  fi'om  two  letters,  both  from 
Watsonville,  Cal.,  bearing  on  this  snbject.  Mr.  W.  E.  Eadcliffsays: 
"They  seem  to  be  a  'sure  shot'  on  the  eggs  of  the  Tussock  Moth,  and 
are  plentiful  and  indnstrious,"  and  Mr.  James  Gaily  reports  that  there 
was  "scarcely  a  sound  bunch  of  eggs"  to  be  found  in  the  orchard  be- 
longing to  his  father's  estate.  Specimens  of  the  insect  that  has  been 
doing  such  efl&cient  service  were  shown  to  Mr.  C.  W.  Wood  worth,  of  the 
University  of  California  Agricultural  Experiment  Station,  who  pro- 
nounced them  to  be  the  larvae  of  a  beetle  of  the  family  Dermestidas, 
The  specimens  sent  him  perished,  unfortunately,  and  he  was  conse- 
quently unable  to  refer  them  to  the  exact  species. 

THE   "BLACK  VINE-WEEVIL " — A   HOT-HOUSE   PEST. 

In  a  letter  recently  published  in  the  JEntomologisfs  Month! y  Magazine 
(Vol.  II,  No.  10,  second  series)  Mr.  Theodore  Wood  furnishes  some  notes 
on  the  so-called  Black  Vine-weevil  {Ofiorhynchus  sulcatus  Fab.),  which 
he  finds  destroying  the  fronds  of  the  ferns  in  his  greenhouse.  The 
beetles  were  observed  at  night  clinging  to  the  fronds  and  nibbling  their 
edges.  Little  more  than  the  midribs  were  left  by  them  in  some  cases. 
The  insects  had  hibernated  as  larvte  in  the  pots,  and  the  pupte  and 
freshly  developed  beetles  were  found  buried  in  the  earth.  The  writer 
believes  the  insect  quite  partial  in  its  tastes,  attacking,  in  his  experi- 
ence, chiefly  the  Hart's  Tongue  {Scolopendrimnvulgare). 

Mr.  W.  W.  Fowler,  in  an  editorial  comment,  mentions  having  received 
the  same  species  from  a  gardener  who  had  found  it  destructive  to 
Maiden  Hair  ferns  in  one  of  his  houses.  The  larvae  were  found  at  the 
roots. 

Mr.  E.  A.  Butler,  in  No.  20  of  the  same  volume,  adds  that  he  has  found 
0.  sulcatus  and  what  appeared  to  be  its  larva  damaging  a  species  of 
Saxifrage. 

This  insect  has  already  been  referred  to  in  Vol.  iii,  of  Insect  Life 
(pp.  37-38).  It  is  a  northern  si)ecies,  common  to  Euro])e  and  North 
America,  and  what  Mr.  Wood  regards  as  its  favorite  food  plant,  the 
fern  Scolopendrium  vuJgare,  is  also  common  to  both  hemispheres.  Dr. 
Hagen  has  recorded  the  beetle  as  having  damaged  the  flowers  and  in 
some  cases  the  bulbs  of  Cyclamens  in  greenhouses  in  Massachusetts,  but 
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it  is  still  comparatively  rare  in  this  country.  In  Europe  it  has  been  long 
known  as  a  pest,  attacking  the  Grape,  Strawberry,  and  Raspberry,  and 
Miss  Ormerod  records  an  instance  of  its  having  ravaged  a  field  of  man- 
gel-wurzels  in  England.  The  beetles  feed  at  night  and  remain  under 
shelter  during  the  day.  Its  nocturnal  habits  render  it  comparatively 
easy  to  deal  with.  The  larvfe  are  not  so  readily  destroyed,  but  the 
beetles  may  be  shaken  at  night  from  the  plants  infested  by  them  or 
may  be  captured  by  what  is  known  as  the  ''  chip-trap  "  i)rocess,  both 
well-known  methods  employed  against  our  native  Plum  Curculio. 

HEMP   AS   A   PROTECTION   AGAINST   WEEVILS. 

Mr.  J.  B.  Hellier,  of  Grahams  Town,  Cape  Colony,  writes  to  the 
Agricultural  Journal  of  Cape  Town  that  the  combings  of  Hemp  i)ro- 
duced  in  the  manufacture  of  the  fiber  are  used  in  India  as  a  defense 
against  weevils  m  grain.  He  further  states  that  the  leaves  of  the 
Hemp,  which  grows  plentifully  in  the  colony,  are  being  extensively 
used  there  for  the  same  purpose.  When  placed  among  the  bags  and 
heaps  of  grain  these  leaves,  it  is  reported,  are  quite  an  effective  pro- 
tection against  the  weevil. 

CAVE   CILOAV- WORMS   OF   TASMANIA. 

At  a  recent  meeting  of  the  Royal  Society  of  Tasmania  an  account  of 
some  recently  discovered  caves  was  given  by  Mr.  Morton,  who  had 
visited  them.  In  the  first  chamber  entered  by  the  visiting  party  their 
lights  became  extinguished  and  the  ceiling  and  sides  of  the  caves  pre- 
sented a  curious  sight,  seeming  to  be  studded  with  diamonds,  this 
effect  being  due  to  the  myriads  of  glow-worms  hanging  from  the  walls 
and  ceilings.  Further  exploration  revealed  still  grander  sights  in  the 
other  chambers  of  the  cave.  The  glow-worms  were  the  only  living 
things  seen. 

THE   BEST    MOSQUITO    REMEDY. 

Mr.  C.  H.  Russel,  of  Bridgeport,  Conn.,  has  recently  communicated 
to  us  the  following  interesting  fact:  A  very  high  tide  recently  broke 
away  the  dike  and  flooded  the  salt  meadows  of  Stratford,  Conn.  The 
receding  tide  left  two  lakes  nearly  side  by  side,  of  the  same  size.  In 
the  one  lake  the  tide  left  a  dozen  or  more  small  fishes,  while  the  other 
one  was  fishless.  A  recent  examination  showed  that  while  the  fishless 
lake  contained  tens  of  thousands  of  mosquito  larvae,  that  containing 
the  fishes  had  in  it  no  larvae. 

An  English  gentleman  living  on  the  Riviera,  according  to  a  corre- 
spondent of  Nature,  having  been  troubled  by  mosquitoes,  discovered 
that  they  bred  in  the  large  tanks  kept  for  the  purpose  of  storing  fiesh 
water,  which  is  rather  a  rare  commodity  at  this  Mediterranean  resort. 
He  put  a  pair  of  carp  in  each  tank  and  succeeded  in  this  way  in  extir- 
pating the  insect  pest. 
12201— No.  5 5 
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The  utilization  of  tish  in  tliis  way  is  an  old  suggestion,  aiul  a  very 
l)ia('ti('al  one  under  some  eircunistances.  Many  people  suffer  from  the 
mosquito  ])lague  when  the  insect  breeds  in  a  circumscribed  and  easily 
accessible  place,  and  where  it  could  be  destroyed  by  some  such  method 
as  that  used  by  the  level  headed  Englishman. 

THE    TRUE    BUGS   OR   HETEROPTERA    OF    TENNESSEE.* 

No.  3  of  Vol.  IV  of  the  Bulletins  of  the  Tennessee  Experiment  Station 
is  devoted  to  the  Heteroptera  of  that  State,  and  in  it  Prof.  Summers 
has  given  an  excellent  series  of  keys  to  the  families  and  genera  of  this 
division  of  insects.  In  an  introductory  note  he  treats  of  the  general 
characters  of  the  group,  describes  the  structures  mainly  depended  upon 
in  classification,  and  presents  a  figure  in  which  these  structures  are 
carefully  explained. 

The  keys  for  the  determination  of  the  genera  are  models,  and  it  is 
only  to  be  regretted  that  such  families  as  the  Capsid;e,  I^yga^idte,  Coreidje 
and  PentatomidfB  could  ncjt  have  been  treated  in  the  same  manner,  but 
any  one  familiar  with  the  Hemiptera  can  appreciate  the  difiSculty  of 
presenting  adequate  keys  in  these  families  at  present. 

The  bulletin  closes  with  a,  brief  discussion  of  remedies  to  be  used 
against  the  Hemiptera  and  is  naturally  devoted  to  the  preparation 
and  use  of  kerosene  emulsion,  which  is  recognized  as  of  most  general 
use  in  the  treatment  of  these  suctorial  insects. 

With  the  exception  of  a,  few  oversights  in  proof-reading,  leaving  some 
misspelled  technical  names,  the  typography  is  excellent,  and  the  figures 
will  add  much  to  the  usefulness  of  the  bulletin  to  the  general  public. 

The  description  of  species  would  in  many  cases  be  insufficient  for 
certain  determination,  but,  for  the  purpose  intended,  the  treatment  of 
the  species  mentioned  is  commendable. — Herbert  Osborn. 

THE   PHYLLOXERA   TN   FRANCE    AND   THE   AMERICAN   VINE. 

We  have  not  before  noted  the  encouraging  Associated  Press  dispatch 
published  in  our  papers  of  last  summer  concerning  the  relief  which  has 
come  to  the  vine-growing  industry  of  France  through  the  use  of  Amer- 
ican stock  upon  which  to  graft  the  European  vine. 

Pastenr  says:  "I  have  often  heard  our  wine-growers  praise  the  American  vines." 

Senator  Meiuadier  says:  "My  department,  the  Gard,  was  the  flrst  invaded  by 
the  Phylloxera.  We  had  93,000  hectares  of  vineyard,  of  which  only  one-eii>hth 
escaped.  To-day  we  have  about  1,000  hectares  treated  by  submersion,  about  1,000 
by  insecticides,  and  nearly  30,000  ])lant('d  with  American  vines." 

Dr.  Menudier,  Vice  President  of  the  Department  Phylloxera  Committee,  says : 
"Since  1889  the  territory  in  the  Department  of  the  Lower  Charente  covered  with 
American  vines  has  nearly  doubled." 

In  the  department  of  which  Marseilles  is  the  capital  that  region  planted  with 
American  vines  equals  that  planted  with  French  vines.     A  professor  of  agriculture 
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iu  the  department  of  the  Puy-«le-Dome  writes;  '-French  vines  graftetl  on  American 
stocks  yield  a  wine  as  good  as,  if  not  better  than,  that  given  by  the  iiugrafted  French 
species." 

The  report  from  tbe  famous  Burgundy  vineyards  is  most  encouraging' 
and  shows  that  the  day  is  rapidly  approaching-  when  that  region  will 
stand  where  it  did  before  the  Phylloxera  invasion.  Similar  reports  have 
been  received  from  other  great  wine  districts,  and  it  is  now  the  gener- 
ally accepted  opinion  that  within  ten  years  the  vintage  of  France  will 
be  greater  than  ever  before  and  not  inferior  in  quality. 

REMEDIES  FOR  THE  PHYLLOXERA  AT  THE  CAPE  OF  GOOD  HOPE. 

We  learn  from  an  article  by  Hon.  A.  Fischer,  Secretary  for  Agricul- 
ture, Cape  Colony,  in  the  Agricultural  Journal,  Cape  Town,  May  7, 
1891,  that  up  to  the  time  of  publication  all  discoverers  of  so-called  Phyl- 
loxera remedies  have  been  given  an  opportunity  to  exhibit  their  means 
at  the  expense  of  the  Government,  only  the  material  being  furnished  by 
the  persons  concerned.  Mr.  Fischer  in  this  article  disparages  future 
miscellaneous  and  uninformed  endeavors  to  find  a  remedy,  on  the  ground 
that  all  substances  and  means  which  have  been  brought  to  the  consid- 
eration of  the  Department  by  inventors  have  been  already  tried  by 
scientists  and  practical  men  of  almost  the  w  hole  world  during  the  last 
twenty-five  years,  so  that  there  is  hardly  a  chance  that  any  one  will 
"just happen"  to  find  a  remedy.  The  only  wise  course,  he  decides,  is 
to  concentrate  the  expenditure  of  the  government  on  protecting-  as  far 
as  possible  the  area  as  yet  uninfested  and  in  procuring- Phylloxera- 
proof  American  vines.  The  text  upon  which  the  article  is  based  is  a 
report  by  Baron  Yon  Babo,  acting-  inspector  of  vineyards,  upon  a  rem- 
edy submitted  by  a  Mr.  Von  Schade,  which  proved  not  only  absolutely 
ineffectual  against  the  Phylloxera,  but  detrimental  to  the  vine-roots. 

ABUNDANCE    OF    THE    PEAR-TREE    PSYLLA    IN   NEW    YORK. 

Dr.  Liutner  has  announced  in  the  Country  Gentleman  of  August  6 
that  the  Pear-tree  Psylla  {Ps-ylla  pyricola)  has  become  exceptionally 
abundant  in  several  of  the  Hudson  Eiver  counties  of  New  York  State. 
The  leaves  of  the  young  shoots  turn  yellow  and  sickly  and  the  twigs 
themselves  become  covered  with  honey-dew  and  attract  smut  fungi. 
They  become  so  abundant  as  to  give  the  twigs  the  appearance  of  hav- 
ing- had  a  coat  of  black  paint.  Many  leaves  drop  and  frequently  the 
fruit  is  blighted.  Dr.  Lintner  urges  an  apphcation  of  kerosene  emul- 
sion, both  while  the  insects  are  at  work  and  during  the  winter ;  at  the 
latter  time  for  the  destruction  of  the  eggs. 

THE   EVOLI'TION   OF   A  NEWSPAPER   STATEMENT. 

The  absurd  statement  which  we  published  upon  page  427  of  Yolume 
III,  to  the  effect  that  some  one  in  Arizona  had  captured  a  butterfly 
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which  he  sent  to  the  Smithsouiim  and  received  in  exchange  for  it  a 
few  days  after  a  check  for  $1,500,  probably  had  its  origin  in  a  state- 
ment which  we  published  over  a  year  ago  that  the  expedition  to  Aus- 
tralia in  search  of  Vedalia  cost  some  $1,500;  in  other  words,  that 
Vedalia  might  be  called  a  flfteen-hundred-doUar  insect.  This  curious 
error  is  equaled  by  one  which  we  have  just  noticed  in  a  recent  (New 
York)  paper,  where  the  following  statement  is  made:  "It  is  esti- 
mated that  the  cereal  crop  of  Canada  has  been  damaged  fully 
$38,000,000  by  insects."  This  is  a  plain  perversion  of  a  statement 
made  by  Mr.  James  Fletcher  in  his  annual  address  as  president  of  the 
Association  of  Economic  Entomologists,  delivered  at  the  meeting  held 
in  Washington  in  August  last,  and  which  has  received  wide  newspaper 
comment.  Mr.  Fletcher,  however,  said  that  one-tenth  of  the  agricul- 
tural product  of  the  IJnited  States,  namely,  an  amount  of  the  value  of 
$380,000,000,  is  lost  through  insect  ravages.  By  a  very  general  error  in 
the  first  newsj)aper  statements  concerning  this  address,  the  amount  was 
placed  at  $38,000,000  instead  of  $380,000,000.  Since  then  the  tact  that 
Mr.  Fletcher  is  Dominion  Entomologist  of  Canada  seems  to  have  been 
responsible  for  the  mistake  of  transferring  this  loss  from  the  United 
States  to  Canada,  while  in  some  manner  the  damage,  instead  of  apply- 
ing to  the  total  agricultural  product,  has  been  restricted  to  the  cereal 
crop.  This  is  a  striking  illustration  of  the  worthlessness  of  many  of 
such  uncredited  statements  in  the  newspapers  and  of  the  manner 
in  which  newspaper  paragraphs  are  sometimes  evolved. 

A  NOTE    ON    PHYSIOLOGICAL    CHEMISTRY. 

Mr.  E.  B.  Poulton  and  Mr.  W.  H.  Blandford  brought  out  two  inter- 
esting points  at  the  meeting  of  the  Entomological  Society  of  London, 
June  3,  1891  (Trans.  Ent.  Soc.  Loud.,  1891,  part  3,  pp.  xv-xvi).  Mr. 
Poulton  announced  that  with  the  assistance  of  Prof.  Meldola  he  had 
ascertained  that  the  hardened  walls  of  the  cocoons  of  Eriogaster  Janes- 
tris — the  common  small  Eggar  Moth  of  England — are  produced  not 
by  tightly  woven  silk  alone,  but  by  a  loose  and  open  framework  of  silk, 
over  which  a  paste  of  calcium  oxalate  is  poured  from  the  malpighian 
tubules  and  also  probably  from  the  anus.  Mature  larvje  were  exhib- 
ited, dissected  so  as  to  show  that  the  malpighian  tubules  were  injected 
with  a  chalky  secretion,  the  oxalate  of  lime. 

Mr.  Blandford  said  that  he  had  himself  verified  the  statement  that 
uric  acid  can  be  detected  in  the  malpighian  tubules  of  insects,  and  jMr. 
McLachlan  agreed  that  the  demonstration  that  these  organs  are  renal 
organs  is  now  satisfactory.  This  discussion  seems  to  us  rather  remark- 
able, since,  although  the  malpighian  tubules  were  at  first  considered  as 
biliary  in  their  function,  the  chemical  determination  of  uric  acid  in  these 
organs  was  demonstrated  in  the  case  of  Sericaria  mori  as  early  as  1816 
by  Brugnatelli  and  Wurzer. 
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ANNUAL   :MEETING   OF  THE   ENTOMOLOGICAL   SOCIETY    OF    ONTARIO. 

Tlie  auniial  meeting  of  the  Ontario  Entomological  Society  was  held 
November  25,  1891,  in  London,  Ontario.  The  annual  address  was  de- 
livered by  the  President,  Rev.  J.  C.  S.  Bethune,  who  gave  a  review  of 
the  work  of  the  society  for  the  year,  and  mentioned  as  the  principal  in- 
jurious insects  of  the  season  the  Eye-spotted  Bud-moth  ( Tmetocera  ovcel- 
kina),  the  Lesser  Apple  Leaf- roller  {Teras  minuta),  the  Oblique-banded 
Leaf-roller  {Cacoecia  rosacearia),  in  addition  to  the  ordinary  species 
which  are  abundant  every  year.  He  recommended  that  more  attention 
be  paid  to  forests  and  insects  injurious  to  forest  trees.  Mr.  Bethune 
was  reelected  president  for  next  year.  We  notice  that  Mr.  J.  Alston 
Moff'att's  collection  of  Lepidoptera  has  been  purchased  by  the  society. 

A   JAPANESE   PARASITE    OF    THE    GYPSY    MOTH. 

As  stated  upon  p.  41,  vol.  iii.  Insect  Life,  we  learned  in  the  fall  of 
1890,  through  the  kindness  of  Eev.  Henry  Loomis,  (►f  Yokohoma,  that 
a  species  of  Apanteles  infests  the  Gy]5sy  Moth  in  Japan.  Mr.  Loomis, 
during  a  visit  to  this  country,  called  upon  us  in  November  and  informed 
us  that  he  had  sent  specimens  of  this  Apanteles  in  the  pupa  state  last 
summer  to  the  Massachusetts  Board  of  Agriculture.  We  have  been 
unable  to  learn  what  disposition  has  been  made  of  these  specimens, 
but  Mr.  Loomis  promises  to  send  us  others  upon  his  return  to  Japan. 
It  will  be  remembered  that  upon  p.  297,  vol.  iii.  we  also  published  a 
communication  from  Mr.  A.  G.  Butler,  of  the  British  Museum,  in  which 
he  stated  that  the  Japanese  liave  at  least  four  species  closely  allied  to 
Ocneria  dispar,  but  that  none  of  them  corresponded  exactly  with  this 
species.  We  questioned  Mr.  Loomis  very  closely  as  to  the  identity  of 
the  species  occurring  in  Yokohama  and  he  showed  himself  very  familiar 
with  the  characteristicsof  the  insect  and  was  strongly  of  the  opinion 
that  it  is  identical  with  the  species  occurring  in  this  country.  He  has 
promised,  however,  to  send  us  specimens  so  that  this  point  will  be 
definitely  settled. 

PROFESSOR    smith's   EUROPEAN    TRIP. 

Partly  under  the  auspices  of  the  National  Museum,  Professor  J.  B. 
Smith  recently  made  a  brief  study  trip  to  Europe,  for  the  purpose  of 
examining  the  Lepidoptera  in  the  princii)al  museums.  During  his  trip 
lie  accumulated  a  large  number  of  notes  which  he  thinks  will  result  in 
placing  the  collections  of  the  N^ational  Museum  on  a  footing  which  will 
make  its  material  in  the  Xoctuidae  almost  equal  in  value  to  types.  In 
London  he  studied  the  British  Museum  collections  and  succeeded  in 
identifying  nearly  all  of  Walker's  types,  as  well  as  most  of  the  species 
described  by  Guenee,  and  made,  in  addition,  critical  comparisons  be- 
tween the  collections  of  Grote,  Zeller,  Guenee  and  Walker.    While  in 
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Loudon  lie  visited  Mr.  W.  Scliaus,  Jr.,  who  has  colleeted  in  Mexico  and 
South  America,  and  who  possesses  many  of  the  types  described  in  the 
Bioloffia  Gentr all- Americana  and  will  probably  donate  his  collections 
to  the  i^ational  Museum.  At  Paris  Prof.  Smith  found  many  of  the 
insects  studied  by  Guenee  and  Boisduval  in  the  museum  in  the  Jardin 
des  Plantes.  At  Berlin  he  studied  the  collections  of  the  Itoyal  Museum 
and  at  Dresden  the  Staudinger  collections,  having-  an  opportunity  to 
compare  a  large  series  from  the  Siberian,  Alaskan,  and  Icelandic  and 
other  arctic  faunal  regions.  He  hopes  soon  to  publish  the  synonymical 
notes  which  he  has  collected,  and  informs  us  that  these  will  sadly  disar- 
range the  just-published  check  list  of  the  Noctuidje.  One  of  the  results 
of  his  journey,  which  he  mentions  to  us  incidentally,  is  to  the  effect  that 
Zanclognatha  minimalls,  which  we  referred  to  on  p.  Ill  of  the  current 
volume  of  Insect  Life,  is  the  same  as  HermiaprotumnosalisyV2iVs.ev  aud 
that  the  latter  name  must  replace  Mr.  Grote's  name. 

Prof.  Smith's  experience  in  London,  Paris,  and  Berlin  corroborates 
our  own  in  similar  investigations,  in  that  the  collections  in  London  are 
by  all  means  the  inost  available,  important,  and  instructive  to  the  stu- 
dent ;  those  of  Berli  n  next,  while  those  of  Paris  are  in  a  most  unsatisfac- 
tory condition,  and  are  of  comparatively  little  avail.  He  reports  that 
he  found  no  collections  superior  to  the  National  Collection  in  condition, 
arrangement,  and  accessibility  of  material. 

A   USEFUL    BEETLE    MITE. 

It  seems  that  the  common  JJropoda  americana  Riley,  found  so  abun- 
dantly upon  the  Colorado  Potato  Beetle,  has  appeared  in  great  numbers 
on  the  grounds  of  the  Experiment  Station  at  Columbus,  Ohio,  and  has 
nearly  exterminated  the  Striped  Cucumber-beetle.  Our  agent,  Mr. 
Webster,  has  sent  numbers  of  these  mites  to  several  different  localities 
with  the  idea  of  colonizing  them  in  localities  Avhere  this  beetle  is  abun- 
dant. He  announces,  in  the  Indiana  Farmer  of  August  8,  that  he  is 
willing  to  send  a  supply  of  mites  to  any  gardener  who  may  apply. 

CHANGE   OF   LOCATION. 

Prof.  Charles  W.  Hargitt,  formerly  professor  of  biology  in  Miami 
University  at  Oxford,  Ohio,  and  one  of  the  charter  members  of  the 
Association  of  Economic  Entomologists,  has  been  appointed  to  the 
chair  of  biology  in  Syracuse  University,  to  succeed  Prof.  Lucien  M. 
Underwood,  who  has  gone  to  De  Pauw  University. 

ENTOMOLOGICAL  SOCIETY  OF  WASHINGTON. 

XovemherS,  J891. — Messrs.  Theo.  Gill  and  C.  W.  Stiles  were  elected  active  members 
of  the  society,  and  Rev.  C.  J.  S.  Bethnne,  of  Port  Hope,  Canada,  and  Prof.  H.  A.  Mor- 
gan, of  Baton  Ronge,  La.,  corresponding  members. 

Lender  short  notes,  etc.,  Mr.  Schwarz  exhibited  some  fine  and  complete  examples 
of  the  galleries  made  hy  Hiilesinus  sericeus  in  the  bark  f>f  Abiei<  menziesU,  from  the 
Wahsatch  Monntains  of  Utah.  These  galleries  closely  resemble  those  made  by  the 
species  of  Scoh/tus. 


229 

Mr.  Scbwarz  also  exhibited  a  species  of  the  family  Monouimidie  collected  ou  Key 
West  and  at  Biscayue  Bay,  Florida,  and  stated  that  after  a  careful  study  he  has  come 
to  the  conclusion  that  it  is  identical  with  Jspathinus  ovatus  Champion,  recently 
described,  from  Central  America,  which  adds  a  new  genus  to  our  fauna.  Discussed 
by  Messrs.  Marlatt,  Howard,  Mann,  and  Scbwarz. 

The  Secretary  read  a  note  by  Mr.  William  D.  Richardson,  of  Fredericksburg,  Va., 
corresponding  member  a  f  the  society,  on  the  life-history  of  Lema  sayi.  The  food-plant 
of  this  species  is  Commelyna  virginica;  the  eggs  are  laid  singly  on  the  leaves,  and 
the  larvae  usually  bore  in  the  flower  stalks,  ejecting  their  fieces  from  the  entrance 
hole  of  the  burrow.     Discussed  by  Mr   Schwarz. 

Dr.  Marx  exhibited  two  remarkable  spiders  occurring  in  our  fauna:  (1)  a  represent- 
ative of  the  South  American  genus  yo2)s,  characterized  by  having  but  two  eyes;  (2) 
a  puzzling  species,  the  affinities  of  which  he  pointed  out.  It  resembles  an  Epeira, 
but  is  altogether  different  in  characters. 

Mr.  Howard  read  a  paper  entitled  "Unmotherly  Aphids"  recounting  the  conjoint 
observations  of  Messrs.  Howard,  Chittenden  and  Marlatt  of  the  curious  fact  of  the 
deposition  of  the  winter  eggs  of  Xectarophora  liriodendri  in  numbers  ou  the  pupal  shells 
of  Cicada  which  were  attached  to  the  trunk  of  a  tree  near  the  Agricultural  Depart- 
ment building.  Various  interesting  comments  were  made  on  this  incident  and  the 
communication  provoked  considerable  discussion. 

Mr.  Schwarz  read  a  paper  on  the  time  of  flight  in  Scarabaeiu  beetles,  in  which  he 
related  an  observation  made  last  June  by  Mr.  H.  G.  Hubbard  and  himself  concern- 
ing an  undescribed  species  of  Lachnosterna  which  flies  before  sunset  in  the  Alpine 
regions  of  Utah.  He  added  remarks  on  the  flying  habits  of  other  species  of  Lachno- 
sterna and  of  ScaraittsBid  beetles  in  general.  It  appears  that  in  this  family  the  unitv 
in  habit  regarding  the  time  of  flight  is  generally  maintained  so  far  as  genera  are  con- 
cerned, and  that  there  are  comparatively  few  exceptions  to  this  rule. 

Mr.  Howard  read  a  paper  ou  the  "Habits  of  Melittobia,"  suggested  by  Mr.  Ash- 
mead's  communication  at  the  preceding  meeting.  He  gave  a  comprehensive  review 
of  the  literature,  showing  all  of  the  hosts  of  this  genus  of  parasites,  proving  that 
it  is  both  parasitic  and  hyperparasitic.  He  added  an  account  of  the  rearing  of 
M.  peJopcei  Ashm.,  from  dipterous  puparia  found  in  Pelopaeus  cells  by  Mr.  A.  N.  Cau- 
dell.     Discussed  by  Mr.  Ashmead. 

Mr.  Banks  read  a  paper  entitled  "  A  Xew  Genus  of  Phalangiidae  from  North 
America,"  in  which,  under  the  name  Caddo  nov.  gen.  agilts  n.  sp.,  he  described  a 
peculiar  Phalangiid  collected  in  woods  near  the  seashore  on  Long  Island.  Figures 
representing  the  peculiar  features  of  the  insect  were  exhibited.  Discussed  by 
Messrs.  Gill,  Stiles,  Fox  and  others. 

Dr.  Marx  gave  some  remarks  on  the  geographical  distribution  of  spiders,  and 
stated  that  the  Drassidae,  formerly  supposed  to  be  boreal  in  habitat,  were  now  found 
to  occur  in  the  tropics  in  abundance,  and  that,  in  fact,  we  have  not  a  single  family 
that  is  entirely  northern  in  range.  In  the  Attidfe,  however,  certain  genera  may 
prove  to  be  altogether  boreal,  but  the  family  is  not  well  worked  up. 

December  3,  1891. — Under  short  notes  Mr.  Howard  recorded  the  capturing  on  the 
window  sill  of  his  residence,  November  16  of  an  active  female  of  Mantis  (Stagmo- 
mantis)  Carolina  Burm.,  this  giv-ing  a  record  of  occurrence  later  than  that  previously 
recorded  by  Mr.  Lugger,  viz.,  November  11. 

Dr.  Marx  read  a  paper  entitled  '•  Life  History  of  Thelyphonns  giganteus  Lucas,"  in 
which,  after  dwelling  on  the  importance  of  even  fragmentary  records  of  the  his- 
tory of  little  known  or  rare  animals,  he  gave  an  account  of  his  having  kept  in. con- 
finement the  young  of  this  Arachnid  for  over  a  year.  The  specimen  came  from 
Florida  to  Prof.  Riley,  and  was,  when  received,  in  its  first  stage  and  newly  hatched. 
It  fed  readily  on  roaches  but  refused  flies.  A  description  was  given  of  the  first 
stage,  and  also  after  the  first  skin  had  been  cast,  which  did  not  occui-  for  over 
a  vear. 
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Discussed  by  Messrs.  Manu,  Marx,  Test,  Ashmcad,  Schwarz,  Howard,  Banks,  and 
Marlatt. 

Mr.  Pergaude  presented  a  note  on  the  "  Peculiar  Habits  of  AmmopUla  (jryphna 
Smith."  A  very  interesting  description  was  given  of  tlie  actions  of  a  female  of  this 
insect  about  the  site  of  a  completed  and  closed  burrow,  in  which  later  examinations 
showed  that  sh(^  had  deposited  the  full-grown  larva  of  Hcterocampa  mantvo  Doub. 
=  suhalbicans  Grt.,  having  first  deposited  an  egg  about  midway  of  the  body  of  the 
host  larva.  A  figure  was  exhibited  showing  the  larva  with  the  egg  in  situ  together 
with  the  specimen  itself  and  an  example  of  the  AmmopMla. 

Discussed  by  Messrs.  Fox,  Ashmead,  Schwarz,  and  Marlatt. 

Mr.  Linell  presented  a  note  on  the  North  American  species  of  Valgus  in  which, 
after  a  reference  to  the  bibliography  of  the  three  native  species  of  the  genus,  a 
table  for  their  separation  was  given. 

Discussed  by  Mr.  Schwarz. 

Mr.  Banks  gave  some  notes  on  Prodidomas  rufus  Hentz,  a  spider  which  has  not 
been  seen  since  Hentz'  time.  His  remarks  comprised  a  reference  to  the  bibliography 
of  the  species,  a  statement  of  its  relationship  and  characteristics,  together  with  a 
careful  description  based  on  immature  specimens  found  among  loose  papers  in  a 
drawer  last  summer. 

Discussed  by  Messrs.  Fox,  Gill,  Marx,  Howard,  and  others. 

Mr.  Chittenden  presented  by  title  a  paper  on  "  Food  Habits  of  Chrysomelidfe." 

Mr.  Schwarz  called  attention  to  a  statement  by  Dr.  M.  Busgen  (in  his  recent  work 
on  the  honey-dew  of  Aphids)  to  the  eft'ect  that  tlie  honey-dew  is  not  secreted  from 
the  nectaries  as  hitherto  supposed,  but  ejected  from  the  anus.  He  also  referred  to 
an  interesting  work  recently  published  by  C.  A.  Piepers  on  the  migratory  move- 
ments of  butterflies  on  the  island  of  Java,  and  gave  a  brief  r^sum6  of  the  author's 
explanation  of  these  phenomena  which  are  comparable  to  the  nuptial  flight  observed 
in  other  insects. 

C.  L.  Maulatt, 
Eecording  Secretary. 
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SPECIAL  NOTES. 

A  Bulletin  on  "Wireworms.* — Prof.  J.  H.  Comstock  and  liis  assistant, 
Mr.  ]M.  Y.  Slingerlaud,  liave  just  published  a  very  full  and  careful  bul- 
letin (tn  the  subject  of  Wire  worms.  The  bulk  of  the  bulletin  is  taken 
up  with  an  account  of  a  careful  and  extensive  series  of  experiments  for 
preventing-  the  ravages  of  these  insects  or  for  destroying-  them  in  their 
difterent  states.  The  preventive  exi)eriments  were  conducted  entirely 
in  the  direction  of  jn^otecting  seed.  The  following-  substances  were 
used:  Paris  green  and  flour,  tar,  salt  solution,  copper  solution,  chloride 
of  lime  and  (copperas  solution,  kerosene  oil,  turpentine,  and  a  strychnine 
solution.  The  details  of  the  experiments  show  that  no  practical  results 
are  likely  to  be  obtained  in  this  direction. 

The  results  of  the  experiments  for  the  destruction  of  the  larva?  show 
that  it  is  not  Avorth  while  to  attempt  to  starve  out  the  worms  by  leav- 
ing land  in  fallow  through  the  season  ;  that  the  growing  of  Buckwheat, 
Mustard,  or  Rape  upon  infested  land  does  not  rid  it  of  Wireworms. 
Kerosene  emulsion  and  pure  kerosene  as  well  as  crude  petroleum,  while 
moderately  ett'ective,  are  not  recommended  on  account  of  their  cost. 
The  killing  power  of  salt,  kainit,  muriate  of  potash,  lime,  chloride  of 
lime,  and  gas  lime  upon  the  larvii'  was  carefully  tested  with  the  result 
that  salt  was  found  to  be  the  only  substance  from  which  any  prac- 
tical results  were  obtained.  Used  at  the  rate  of  eight  tons  per  acre  the 
worms  will  be  destroyed,  but  there  will  be  no  chance  for  vegetation  for 
some  time  afterwards,  and  as  a  matter  of  course  the  remedy  will  be  so 
expensive  as  to  j)reclude  its  use  except  upon  very  valuable  land.  So 
far  in  the  course  of  the  experimentation  against  the  larvae,  scarcely 
any  practical  results  have  been  obtained,  but  the  work  against  the  adult 
beetles  was  more  satisfactory.  Fall  plowing-  is  shown  to  destroy  the 
l)erfect  insects.  The  early  recommendations  in  regard  to  trapping  the 
beetles  with  baits  of  clover  and  dough  are  repeated.  Trap  lanterns 
were  used  without  satisfactory  result.  The  closing  portions  of  the  bul- 
letin include  a  consideration  of  the  life-history  of  Agriotes  manen.s,  As- 
aphes  decoloratus,  Melanotm  commnnu^  Drasterins  elegans,  and  Crypto- 

*  Cornell  University  Agricultural  Experiment  Station,  Bulletin  No.  38. 
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hypnm  ahbreriatus,  careful  and  exteuded  descriptious  of  the  larv;e  being 
given  in  each  case.  The  exi^erience  with  Drasteiius  wonkl  indicate, 
in  connection  with  our  own  experience,  wliich  is  quoted,  that  the  hirva 
combines  the  carnivorous  and  phytopliagous  habit,  as  in  so  many  other 
insects. 

In  Bulletin  No.  85,  of  the  New  Jersey  Experiment  Station,  Prof.  J.  B. 
Smith  gives  his  experience  with  kainit  against  wireworms  whicli  he 
found  on  a  large  scale  to  be  strikingly  successful.  Prof.  Comstock's 
experiment  was  conducted  in  the  laboratory  and  on  a  small  scale. 


Insects  Injurious  to  the  Blackberry.  ^ — Prof.  John  B.  Smith  has  published 
a  little  bulletin  under  this  title,  in  which  he  indicates  the  importance 
of  the  small  fruit  industry  in  portions  of  New  tTersey  and  considers  the 
following  enemies  of  the  Blackberry :  The  Eed-necked  Cane-borer  {Agri- 
lus  7'iiJicoUis),  the  Blackberry  Crown-borer  {Bemhecia  marginata),  the 
Giant  lioot-borer  {Prionvs  laticollis),  and  the  Blackberry  Midge  {Lasi- 
opterafarinosa).  The  life-histories  of  these  insects  are  presented  in  a 
lucid  and  popular  manner  and  the  author's  original  results  are  indicated, 
as  compared  with  those  from  other  sources  which  are  duly  credited.  We 
notice  that  the  acting  director  of  the  New  Jersey  Experiment  Station 
has  the  habit  of  signing  his  name  at  the  end  of  the  bulletins,  which 
gives  the  erroneous  impression  to  one  not  examining  the  paper  carefully 
that  he  is  the  author.  Some  other  arrangement,  like  a  formal  letter  of 
submittal,  could  be  made  to  advantage. 


Farm  Practice  and  Fertilizers  to  control  Insect  Injury,  t — Under  this  title 
Prof.  Smith  has  brought  together  a  number  of  very  useful  sugges- 
tions to  farmers  and  which  involve  the  application  of  preventive  or 
remedial  measures  as  a  part  of  the  regular  farm  routine.  He  discusses 
in  the  main  the  value  of  fall  plowing,  the  use  of  ditferent  commercial 
fertilizers,  rotation  of  crops,  clean  culture,  and  the  effect  of  different 
seasons  of  planting  and  of  harvest.  The  bulletin  is  principally  sugges- 
tive and  many  of  the  suggestions  are  founded  upon  experiments  and 
upon  the  i)ublished  experience  of  other  entomologists.  It  is  written  in 
a  clear  and  practical  manner  and  is  calculated  to  make  a  favorable  im- 
pression upon  the  intelligent  farmer.  Prof.  Smith  places  entire  cre- 
dence in  the  j)opular  idea  of  farmers  that  where  kainit  is  freely  applied 
as  a  fertiliEer  to  the  roots  of  orchard  trees  it  will  appear  ui)on  the  surface 
of  the  leaves.  He  even  goes  so  far  as  to  state  that  where  this  sub- 
stance has  been  thus  applied  he  has  seen  every  leaf  covered  by  a  per- 


*  New  Jersey  Agricultural  College  Experiment  Station,  Special  Bulletin  N. 
John  B.  Smith,  Entomologist. 

t  New  Jersey  Agricultural  College  Experiment  Station.  Bulletin  No.  85,  December 
18,  1891. 
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ceptible  glaze  which  had  a  distinctly  salty  taste.  We  do  not  dispute 
the  fact,  but  the  inference  is  startling  and  we  leave  it  to  the  plant  physi- 
ologists to  deal  with. 


Dr.  Cooper  Curtice  on  the  Cattle  Tick.— We  have  jUSt  received  from  the 
author  reprints  of  two  papers  entitled,  respectively,  "The  Biology  of 
the  Cattle  Tick ''  and  "  About  Cattle  Ticks,"  from  the  Journal  of  Com- 
parative Medicine  and  Veterinary  Archives,  July,  1891,  and  January, 
1892.  In  the  first  of  these  papers,  which  was  originally  read  before  the 
Biological  Society  of  Washington  February  3,  1890,  Dr.  Curtice  gives 
a  full  account  of  certain  careful  observations  which  he  made  while  con- 
nected with  the  Bureau  of  Animal  Industry  of  this  Department  on  the 
life-history  of  the  common  Cattle  Tick  {Ixodes  hovis  Riley)  for  which  he 
has  erected  the  new  genus  Bodphilus.  Dates  of  egg-laying,  hatching, 
molting,  and  coupling  are  given,  with  careful  descriptions  of  the  differ- 
ent stages.  In  the  second  paper  the  life-history  of  the  insect  is  comi^leted 
and  a  careful  accountof  its  habits  is  given.  The  author  shows  that 
cattle  should  be  kept  in  good  condition  in  order  to  resist  the  pest, 
and  as  an  actual  application  he  recommends  the  kerosene  emulsion, 
which  is  reported  by  Dr.  Francis,  of  Texas,  as  "  working  to  a  charm." 
The  author  touches  briefly  upon  the  supposed  connection  between  the 
Cattle  Tick  and  the  Texas  fever,  and  states  that  it  has  been  thoroughly 
demonstrated  that  the  fever  may  be  spread  by  these  creatures. 


Dr.  Curtice  on  the  Ox  "Warble.*— We  have  also  received  from  Dr.  Curtice 
an  author's  extra  of  his  valuable  paper  upon  the  Ox  Warble  of  the 
United  States,  an  advance  item  from  which  we  published  in  Insect 
Life,  Vol.  ii,  pp.  207-8.  In  this  paper  Dr.  Curtice  announces  his  ^-on- 
clusion,  that  the  Ox  Warble  Fly  of  the  United  States  is  Hypoderma 
lineata  Villers  and  not  Hypoderma  bovis  Linn.,  as  was  formerly  sup- 
posed. In  support  of  the  conclusion  he  adduces  the  results  of  his  ex- 
amination of  the  material  in  adults  from  the  United  States  National 
Museum  collection  and  of  a  very  large  series  of  larviie  in  the  collection 
of  the  Bureau  of  Animal  Industry  of  this  Department.  He  has  adoi^ted 
the  diagrammatic  method  of  representation  of  the  armature  of  Hypo- 
derma  larvffi,  invented  by  Brauer,  and  shows  by  an  original  diagram 
the  correspondence  of  the  armature  of  American  larv*  with  H.  lineata 
and  not  with  H.  hovis.  We  have  already  (Vol.  iii,  p.  432,)  indicated 
and  confirmed  these  conclusions  in  a  paper  before  the  Entomological 
Society  of  Washington  last  May,  and  later  before  the  Society  for  the 
Promotion  of  Agricultural  Science.     He  reiterates  his  revolutionary 

*The  Oxwarble  of  the  United  States,  by  Cooper  Curtice,  Veterinarian.  Journal 
of  Comijarative  Medicine  and  Veterinary  Archives,  Vol.  xii,  No.  6,  p.  265,  June,  1891. 
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conclusion  referred  to  in  Insect  Life  (ii,  1*07),  to  the  effect  that  tlie 
larvpe  do  not  puncture  the  skin  on  hatching'  from  the  egg,  but  are  licked 
by  the  cattle,  swalloAved  and  h)dged  in  the  back  of  the  mouth,  or 
oesophagus,  from  which  point  they  travel  through  the  (psoi)hagus  and 
then  through  the  subcutaneous  connective  tissue  to  some  convenient 
l»oint  on  the  back  of  the  animal,  Avhere  they  bore  through  the  skin  to 
the  outside  and  form  their  characteristic  cysts.  Dr.  Curtice  adduces  a 
great  deal  of  evidence  in  sui)port  of  this  conclusion,  and  we  have  already 
exin-essed  our  views  on  the  subject.  The  paper  is  Avell  illustrated  by 
figures  prepared  under  Dr.  Curtice  while  he  was  connected  with  the 
Bureau  of  Animal  Industry  and  which  have  been  loaned  to  him  by  the 
Director  of  the  Bureau,  Dr.  Salmon.  We  shall  not  consider  in  detail 
the  evidence  which  Dr.  Curtice  brings  forward,  but  hope  to  do  it  soon 
at  some  length  in  a  paper  upon  certain  CEstrida?  which  has  for  some 
time  been  ready  for  publication,  as  we  were  nmch  interested  in  the  sub- 
ject and  have  taken  particular  i>ains  to  verify  the  fact  that  our  common 
Ox  Warble  is  H.  Uneata. 


A  Careful  Study  of  the  Hessian  Fly.— We  have  received  from  Our  Cor- 
respondent, :\Ir,  Fred.  Knock,  a  brochure  entitled  ''The  Life  History 
of  the  Hessian  Fly,"  which  is  extracted  from  the  Transactions  of  the 
Entomological  Society  of  London,  Part  ii,  180L  We  have  been  familiar 
for  sometime  with  Mr.  Enock's  careful  studies  of  this  important  pest, 
and  are  therefore  not  surprised  at  the  close  research  exhibited  in  this 
paper.  It  is  the  most  important  contribution  to  our  knowledge  of  the 
Hessian  Fly  which  has  been  published  of  late  years,  and  the  facts 
which  it  details  can  not  but  prove  valuable  to  the  practical  side  of  the 
investigation.  Mr.  Enock  agrees  with  us  that  the  Hessian  Fly  was 
present  in  England  in  l)arley  fields  long  before  it  was  discovered  in 
1880  and  announced  as  a  new  pest.  His  observations  cover  particu- 
larly studies  of  the  eggs,  larva?,  pupjc,  and  parasites.  He  has  shown 
by  examination,  observation,  and  counting  that  the  number  of  eggs 
deposited  by  a  single  female  varies  from  100  to  150,  instead  of  from  80 
to  less  than  100  as  stated  by  Wagner.  He  has  made  a  series  of  most 
careful  observations  upon  the  use  of  the  "anchor  process"  or  "breast- 
bone" of  the  larva  in  turning  about  within  the  puparium.  In  the  course 
of  the  investigation  of  this  particular  point  he  has  spent  many  Irours 
watching  the  living  insects  under  the  microscope.  He  has  followed  the 
insect  from  i^^gg  to  adult  with  great  care,  and  found  that  in  tme  instance 
it  took  sixty-three  days.  He  has  made  careful  observations  upon  the 
climbing  powers  of  the  pupa,  and  has  observed  the  insect  in  this  stage 
to  cut  its  way  through  the  leaf  sheath  by  means  of  the  chitinous  beak 
upon  its  head  and  work  its  way  out  until  the  leg  sheaths  were  free,  the 
abdomen  being  held  in  the  orifice.  Satisfactory  tests  were  made  to  see 
whether  the  females  would  reprodiu-e  parthenogenetically,  but  with 
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only  negative  results.  The  author  also  records  some  interesting-  facts 
concerning  retardation  of  developnient.  On  April  25, 1889,  he  received 
a  sack  of  barley  screenings  from  the  1887  harvest,  and  out  of  100  i»u- 
l)aria  he  found  in  15  still  living  larv;e.  These  were  shriveled,  but  u])on 
being  placed  in  damp  sand  they  apparently  entirely  recovered,  and  f»n 
May  9  a  perfect  male  insect  issued.  Others  appeared  from  June  3  until 
July  2,  some  females  being  anu)ng  those  last  appearing.  From  this  ob- 
servation it  api)ears  that  the  insect  may  rest  two  years  in  the  puparium. 
This  is  confirmatory  of  what  we  have  published  on  the  subject  and  has 
an  important  bearing  upon  the  argument  advanced  by  W<igner,  Hagen, 
and  others,  to  the  effect  that  the  length  of  the  Journey  Avould  have  pre- 
cluded the  introduction  of  the  insect  by  the  Hessian  troops  during 
the  Kevolutionary  War.  The  paper  is  illustrated  by  a  handsome  plate 
showing  the  larva  and  pupa  in  different  stages  of  growth  and  illustra- 
ting the  manner  in  which  the  larva  turns  beneath  the  leaf  sheath.  Mr. 
Enock  concludes  his  paper  with  a  strong  plea  for  the  establishment  of 
a  Government  Bureau  of  Entomology,  and  pays  Insect  Life,  as  Avell 
as  the  Division  from  which  it  emanates,  some  ^'ery  high  compliments 
for  which  we  beg  to  thank  him. 


Bacteria  normal  to  digestive  Organs  of  Hemiptera.* — In  this  article  Prof. 
S.  A.  Forbes  announces  the  interesting  discovery  that  certain  cjccal 
appendages  of  the  small  intestine  which  are  always  present  in  the 
higher  Heteroptera  are  invariably  filled  with  bacteria  which  do  ]u)t 
occur  in  other  portions  of  the  body.  These  cteca  were  first  noticed  by 
Leon  Dufour,  Avho  called  them  "  cordons  vaJvuhux^'"  and  vary  in  num- 
ber, shape,  and  disposition.  They  are  well  furnished  with  tracheal 
branches  and  connect  freely  with  the  interior  of  the  intestine.  Prof. 
Forbes  has  found  them  in  the  Lygjeid*,  Coreidie,  Pentatomidie,  and 
Corimeltenidie,  but  failed  to  find  them  in  the  Capsida',  Xabidie,  Redu- 
viidse,  and  Aradidte,  and  generalizes  to  the  effect  that  they  are  found 
in  the  higher  Heteroi>tera  and  are  absent  in  the  lower,  while  in  those 
intermediate  in  the  scale  they  may  be  present  in  one  genus  and 
absent  in  another.  The  bacteria  found  belong  to  the  species  known  as 
Micrococcus  insectorum.  Where  they  were  most  abundant  (as  in  the 
case  of  dying  Chinch  Bugs)  the  epithelium  of  the  caica  was  (completely 
disorganized,  only  the  basement  membrane  remaining.  The  structure 
and  arrangement  of  the  c.^eca  in  several  of  the  genera  examined  are 
carefully  described  in  this  paper,  but  the  author  states  that  he  has  no 
present  desire  to  speculate  concerning  the  meaning  of  the  bacterial  con- 
tents of  the  organs,  and  offers  this  paper  simply  as  a  preliminary  ac- 
count of  the  several  investigations  ui)on  which  he  is  now  engaged,  and 

*  Articlti  I,  Bullftiu  i)f  tht^  Illinois  States  I^abonitory  of  Natural  History,  vol.  iv., 
pp.  1  to  G. 
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which  coinprcheud  the  distiibutioii  of  tlie  ctBca,  their  various  reUitions 
to  the  bodies  of  the  species  possessiiij;'  tlieiii,  and  the  kinds  and  nature 
of  the  bacteria  constantly  harborcMl  by  them,  Tlie  discovery  is  one  of 
great  interest  and  may  become  of  iniportance.  We  hope  that  Prof. 
Forbes  will  not  confine  himself  to  the  nemii)tera  in  his  investigations^ 
but  will  also  foUow  the  organs  in  other  orders  of  inse(;ts  which  have  been 
similarly  assumed  to  have  pancreatic  functions  su(;h  as  the  ramified 
appendages  of  the  stomach  in  (Iryllotalpa. 


Plutella  cruciferarum  in  England. — The  English  Board  of  Agriculture 
has  just  published  a  special  report  of  the  Intelligence  Department,  by  Mr. 
Charles  Whitehead,  on  an  attack  of  the  Diamond-back  Moth  Caterpillar. 
Mr.  Whitehead  has  given  in  this  report  a  full  account  of  the  damage  done 
by  this  insect  during  1801  in  various  districts  in  England,  to  which  we 
have  already  referred  on  page  81  of  Vol.  iv.  The  author  gives  descrip- 
tions of  the  different  stages  of  the  insect,  an  account  of  i)revious  attacks 
by  the  same  species  in  Great  Britain,  a  general  review  of  its  distribu- 
tion, and  some  account  of  the  presence  of  the  species  in  foreign  coun- 
tries, in  which,  curiously  enough,  he  makes  no  mention  of  its  occur- 
rence in  New  Zealand  or  the  United  States.  Under  the  headuig  "Ex- 
tent and  nature  of  the  injuries  and  losses  to  crops"  a  most  deplorable 
state  of  aft'airs  is  indicated,  in  some  cases  the  loss  on  the  Turnip  and 
Swede  crop  reaching  00  per  cent.  The  season  seems  to  have  been  a 
favorable  one  for  the  development  of  Tineina  of  many  species,  and  in 
a  number  of  cases  the  severity  of  the  present  season's  attack  by  the 
Plutella  has  been  directly  traced  to  carelessness  in  allowing  the  growth 
of  Wild  Mustard,  Charlock,  Shepherd's  Purse,  and  other  Cruciferous 
weeds  in  the  vicinity  of  the  fields  the  previous  fall. 

The  damage  was  mainly  done  in  the  vicinity  of  the  seacoast,  where 
wild  Cruciferous  plants  grow  in  great  abundance.  The  dry  weather,  so 
marked  in  the  early  part  of  the  season  of  1891,  also  aided  in  the  rapid 
development  of  the  insect.  A  number  of  remedies  were  tried  by  farmers, 
and  Mr.  Whitehead  summarizes  these  in  his  general  conclusions.  A 
mixture  of  soot  in  lime  was  shown  to  be  the  best  remedy  tried.  Parafl&n 
(kerosene),  quassia,  and  carbolic  acid  solutions  are  said  to  have  been 
"  efficacious  to  some  extent."  Brushing  off  the  caterpillars  by  means- 
of  boughs  fastened  to  horse  hoes  (cultivators)  proved  to  be  a  good  prac- 
tice, especially  where  the  hoes  were  followed  by  other  hoes  or  "  scufflers" 
to  bury  or  kill  the  caterpillars.  Mr.  Whitehead  finally  advises  cutting 
down  the  Cruciferous  weeds  in  the  spring,  as  they  may  serve  as  breeding 
]>laces  for  the  first  brood  of  the  insect,  but  he  is  of  the  opinion  that  the 
unpropitious  weather  of  the  latter  part  of  the  season  and  the  hosts  of 
parasites  which  have  been  developed  will  have  reduced  the  insect  to 
such  a  point  that  next  year  will  show  but  slight  damage.  Among  natural 
enemies  Limneria  gracilis  and  L.  tibialis  were  noted.  Of  these  L.  gracilis 
greatly  predominated. 
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Bulletin  No.  14  of  the  Oregon  Station. " — In  this  l)ulletin,  which  is  prelimi- 
nary in  its  character,  Prof.  Washburn  introduces  the  subject  by  a  "A 
Plain  Talk  About  Insects,"  in  which  he  gives  some  idea  about  trans- 
formations and  classification  of  insects,  tabulates  the  injurious  species 
of  1891,  and  treats  brietly  the  Grain  Weevil  {Silvanus  surinamensis),  a 
sugar-beet  beetle  {Monoxia  guttuJata),  and  the  Tent  Caterpillar  [Gllsio- 
campa  spp.).  He  quotes  an  actual  experience  in  the  use  of  bisulphide 
of  carbon  against  the  Grain  Weevil,  showing  that  2  quarts,  when  used 
in  each  of  two  bins  20  by  20  feet,  gave  excellent  results,  the  total  cost 
for  treating  3,000  bushels  of  wheat  being  $3.  The  sugar-beet  beetle  is 
one  of  the  Leaf-beetles,  and  has  been  commonly  destructive  to  Sugar 
Beets  raised  in  Oregon.  They  were  successfully  destroyed  by  the  use 
of  Paris  green  in  the  proportion  of  1  pound  to  100  gallons  of  water,  & 
pounds  of  whale  oil  soap  being  added  to  this  amount  of  the  poison^ 
presumably  in  order  to  fix  the  mixture  to  the  leaves. 


Entomology  at  the Leland Stanford,  jr.,  University.— Prof.  J.  H.  Comstock^ 
of  Cornell  University,  has  been  engaged  by  President  Jordan  to  de- 
liver a  course  of  lectures  at  the  Leland  Stanford,  jr..  University,  com- 
mencing January  4,  1892,  and  extending  over  a  term  of  three  months. 
We  understand  that  it  is  to  be  an  annual  arrangement,  and  that  Pro- 
fessor Comstock  will  spend  his  Avinter  vacation  in  California  in  this  work 
in  the  future. 


New  Edition  of  Bulletin  No.  6,  Division  of  Entomology. — Owing  to  the  fact 
that  the  first  edition  of  Bulletin  Xo.  G  of  this  Division,  which  treats  of 
the  Imported  Elm  Leaf-beetle,  was  exhausted  some  years  ago,  and  to 
the  further  fact  that  there  is  still  a  constant  demand  for  information 
concerning  this  important  elm  pest,  a  new  edition  has  been  published 
which  will  be  sent  on  application.  The  old  bulletin  is  reprinted  and  an 
appendix  is  added  which  discusses  the  question  of  the  number  of  annual 
generations,  and  gives  the  result  of  some  additional  experience  in  the 
matter  of  remedies. 


Popular  Lectures  on  Insects. — Beginning  December  28,  1891,  and  con- 
tinuing twice  a  week  until  January  21, 1892,  the  entomologist  delivered 
a  series  of  popular  lectures  before  the  Lowell  Institute  m  Boston,  Mass. 
The  following  topics  were  treated :  I,  Scope  and  importance  of  Ento- 
mology :  II,  Means  of  dealing  with  our  insect  foes ;  insecticides  and  in- 
secticide appliances:  III,  Some  insect  foes  to  cultivated  plants  and 
domestic  animals :  IV ,  Little  known  facts  about  well  known  household 

*  Oregon  Agricultural  Exxieriment  Station.  Bulletin  No.  14.  Entomology.  Y.  L. 
Washburn,  Entomologist.     Corvallis,  Oregon,  1891. 
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pests:  Y,  ()r«ianized  insect  societies,  ants,  bees,  and  wasps:  VI,  Galls 
and  gall  insects;  saw-tlies;  capritication;  parasitism:  Y II,  Some  inter- 
esting-insects  of  various  orders :  YIII,  Insects  nv.  flowers;  entoniophilous 
and  entomopliagous  i)lants.  , 


Spraying  for  Plum  Curculio  in  Ohio. — Mr.  J.  S.  I  line,  in  the  Journal  of 
the  Colunibns  Horticultural  Society  for  Sei)teud)er,  1801,  records  the 
results  of  spraying  with  Bordeaux  mixture  for  diffejent  fungous  diseases 
of  fruits  and  of  Taris  green  and  London  purple  for  the  Curculio.  lie 
found  that  where  plum  trees  were  first  treated  with  the  Bordeaux  mix- 
ture the  foliage  was  not  damaged  by  subsetpn^nt  spraying  Mith  Paris 
green  in  the  proportion  3  ounces  to  50  gallons  of  water.  JNIr.  Iline  ad- 
vises, however,  the  addition  of  3  ponnds  of  lime  to  the  above  amount. 


Testimony  concerning  the  Value  of  Entomological  Work. — A  most  inter- 
esting pam])hlet  entitled  "Examination  of  Mr.  James  Fletcher,  Ento- 
mologist and  Botanist  to  the  Dominion  Experimental  Farms,  before  the 
Select  Standing  Committee  (m  Agriculture  and  Colonization,"  July  4, 
1801,  has  just  reached  us.  It  is  a  i)arliamcntary  document  and  its  title 
well  indicates  its  contents.  Mr.  Fletcher's  testinumy  was  particularly 
strong  «ind  places  the  ^'alue  of  entomological  work  upon  a  A^ery  high 
footing.  He  spoke  very  highly  of  the  work  done  in  this  direction  by 
the  (xovernment  of  the  United  States  and  said  that  he  expected  before 
long  to  be  able  to  devote  the  whole  of  his  time  to  Entomology. 


Entomological  News.— This  interesting  periodical,  the  inception  of 
which  we  announced  some  two  years  ago,  is  now  beginning  its  third 
volume.  It  is  peculiarly  well  adapted  to  the  use  of  amateur  entomolo- 
gists and  contains  each  month  an  article  upon  elementary  entomology. 
Its  summaries  of  current  entomological  literature  are  very  valuable  to 
the  working  entomologist.  With  each  number  of  late  there  has  been 
published  a  full-page  phototype  of  some  striking  insect. 
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THE  POTATO-TUBER  MOTH. 

{Lita  mlani'Jla  Boisd.) 


1. — Lita  solanella  Boistl. :  a,  section  of  tuber  showing  eye  and  egjis  (U']«isiteil  about  it — uatural 
size;  b,  egg,  dorsal  A-iew;  c,  egg,  lateral  view — greatly  enlarged;   d,  k,  mines  of  larva  in  potato; 

j,  pupa  at  end  of  mine,  seen  tlirougli  skin  of  potato— somewhat  reduced;   e,  larva,  dorsal  view; 

/,  larva,  lateral  view;  g,  larva,  third  abdominal  segment,  lateral  view;  h,  larva,  doi'sal  view — still 
more  enlarged ;  r,  pnpa  ;  I,  motli — enlarged.     (Original.) 

For  many  j-ears  i)ast  potatoes  have  sulfered  in  IS'ew  Zealand,  Tas- 
mania, and  different  parts  of  Australia  from  the  ravages  of  a  small 
moth  of  the  Tineid  family  (lelechiida^,  the  larviv  of  which  bore  into 
stored  potatoes  and  those  which  are  still  in  the  ground.  The  insect 
has  been  treated  of  by  a  number  of  Australian  authors,  but  particularly 
by  Mr.  J.  G.  O.  Tepper  in  the  Transactions  and  I'roceedings  of  the  Eoyal 
Society  of  South  Australia,  vol.  iv,  p.  57,  and  by  Mr.  Henry  Tryon  in 
his  Eeport  on  Insect  and  Fungus  Pests  [of  Queensland],  No.l,  1889,  pp. 
175-181.  It  was  first  referred  to,  although  without  name,  by  Capt, 
H.  Berthon  in  the  Papers  and  Proceedings  of  the  Royal  Society  of  Van 
Diemens  Land,  vol.  iii  (1855),  part  1,  p.  76,  and  was  first  described  by 
Boisduval  in  1874,  who  stated  that  it  was  very  injurious  to  potatoes  in 
Algeria.  He  states  that  the  eggs  are  laid  upon  the  young  plants  as 
soon  as  they  j)ut  out  from  the  ground  and  the  newly  hatched  larv:e  bore 
through  the  tubers,  filling  their  burrows  with  black  excrement  and  com- 
pletely spoiling  them.  The  identity  of  the  Algerian  species  and  that 
in  Australia  seems  to  have  been  accepted  by  Tepper,  Meyrick,  and  other 
comx)etent  authorities.  The  habits  of  the  insect  in  Australia  are  well 
and  concisely  given  by  Tryon,  whose  account  we  quote : 
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HABITS    OF    TIIK    INSECT. 

When  fully  established  in  a  district,  both  those  potatoes  which  are  in  the  ground 
and  those  whicli  have  been  removed  from  it  and  are  stored  are  subject  to  the  attacks 
of  the  moth.  At  Toowoomba,  as  far  as  we  learn,  it  is  only  those  tubers  which  have 
been  dug  up  which,  as  yet,  sufter."  Mr.  G.  Searle,  in  reply  to  our  (juestions,  re- 
marks : 

' '  I  am  perfectly  sure  that  the  insect  is  not  in  the  potato  while  this  is  in  the  ground. 
We  are  almost  daily  using  potatoes  which  were  all  dug  at  one  time,  immediately 
picked  up,  and  placed  in  a  dry-goods  cask  in  which  straw  was  placed  between  each 
layer  of  tubers.  The  cask  is  covered  up  by  a  corn  bag,  and,  with  the  exception  of  a 
few  near  the  top  of  it,  none  are  affected  by  the  moth."  In  Tasmania  it  was  "in- 
variably found  that  the  moth  attacks  the  roots.  The  uppermost  potatoes,  those 
which  are  nearest  the  surface,  are  of  course  most  easily  reached,  nor  is  it  by  any 
means  a  difficult  matter  for  the  insect  to  penetrate  to  the  depth  of  three  or  four  inches 
when  the  soil  is  open,  uucompre'ssed,  or  lumpy.  Not  a  single  case  of  an  infected  stalk 
has  yet  been  detected,  but  constant  and  numberless  have  been  the  instances  in  which, 
when  uncovering  the  potatoes  at  the  depth  just  indicated,  moths  have  been  dislodged 
and  flown  uninjured  away." 

Of  course  some  of  these,  however,  as  must  have  occurred  to  the  author  of  these  ob- 
servations, might  have  hatched  from  iiupse  still  in  the  ground ;  but  in  anticipation 
of  this  objection  he  adds: 

'' The  potatoes,  whilst  lying  exposed  in  rows,  were  attacked  by  the  insects  *  *  * 
and  it  was  always  noted  that  the  moths,  when  unengaged  in  laying  eggs,  were  al- 
most always  to  be  found  beneath  the  clods  of  earth  with  which  the  ground  was  en- 
cumbered." 

Otto  Tepper  remarks : 

"My  ojiinion  is  that  the  eggs  are  first  deposited  by  the  moths  under  the  stalk  near 
the  ground,  when  the  infant  grub  burrows  through  the  soil  till  reaching  the  tubers; 
or  the  moth  itself  burrows,  as  many  are  found  to  do,  and  deposits  the  eggs  direct 
upon  the  tubers.  My  reas(m  for  this  is  the  fact  that  the  longer  the  tubers  are  left  in 
the  soil  the  more  infected  they  will  prove  to  be." 

Boisduval's  observations,  too,  though  somewhat  different  as  to  detail,  support  this 
view  as  to  the  mode  in  which  ihe  moths  find  access  to  the  tuber,  whilst  the  latter  is 
still  beneath  the  surface  of  the  ground. 

What  is  the  nature  of  the  operations  which  take  place  beneath  the  surface  of  the 
ground  may  be  concluded  from  what  was  noticed  in  our  breeding  apparatus.  The 
moths  had  no  partiality  for  jierfectly  sound  tubers,  l)ut  would  attack  those  which 
had  previously  afforded  sustenance  to  a  generation  of  their  kind.  In  a  sound  potato 
the  eggs  were  laid  several  sideby  side  in  contiguity  to  an  "eye"  of  the  tuber;  in  a  dis- 
eased one,  on  the  earth-covered  surface  of  a  cocoon,  within  the  hole  previously  exca- 
vated by  a  caterpillar  which  had  emerged  for  the  purpose  of  pupating,  or  amongst  the 
"frass"  surrounding  the  entrance  to  this  cavity.  As  many  as  twenty-six  eggs,  laid 
by  a  single  moth,  were  in  one  instance  counted  in  the  same  location.  The  eggs  hatch 
in  a  week  or  ten  days,  and  often  more  quickly. 

The  young  caterpillars  immediately  jiroceed  to  burrow  into  the  tuber,  at  first  con- 
cealing themselves  beneath  numerous  particles  of  rejected  food  material  fastened 
together  with  web,  the  number  of  whicli  i>articles  is  being  continually  increased  by 
similar  matter  brought  to  the  surface.  The  channel  thus  formed  is  also  lined  with 
web,  so  that  when  the  substance  of  the  tuber  is  broken  down  these  burrows  appear 
as  hollow  tubular  bodies.  The  caterpillars  arrive  at  their  full  size  in  from  two  to 
three  weeks  t  and  then  find  their  way  to  the  surface  of  the  potato  and  burrow  out- 

*We,  however,  bred  a  specimen  of  the  insect  from  a  potato  leaf  sent  by  Mr.  G. 
Searle.     This  the  caterpillar  had  folded  up. 

t  Tepper  makes  the  minimum  to  be  forty-five  days. 
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wards  tlirough  the  skin.  Theytheu  spiu  a  cocoon  either  withiu  the  hole  thus  formed 
or,  more  generally,  ou  the  siirface  of  the  tuher  adjacent  to  it,  or,  as  is  often  the  case, 
on  the  sides  of  the  rccei^tacle  containing  tliis  amongst  the  other  outlets,  and  then 
immediately  transform  into  the  chrysalis  i)hase.  Two  or  three  chrysalids  may  be 
placed  side  by  side.  They  are  always  completely  covered  by  iiarticles  of  "  frass  "  or 
earth.  The  fully  matured  insect,  the  moth,  emerges  from  the  chrysalis  shortly  after 
two  weeks  have  elapsed.  Tlie  union  of  the  sexes  almost  immediately  takes  place 
and  another  generation  of  potato-destroyers  arises.  The  moth  is  quite  a  night-flying 
insect  and  only  lives  a  few  days. 

The  number  of  caterpillars  which  a  single  potato  may  support  is  very  large,  and 
limited  only  by  the  amount  of  food  Avhich  it  yields.  Meyrick  mentions  that  one 
tuber  must  have  contained  quite  forty  larvic,  and  we  have  bred  fifty-eight  from  eight 
potatoes.  ''Their  voracity,  however,  is  so  great  and  their  diligence  in  their  vocation 
so  untiring,  that  a  couple  of  individuals  will  thoroughly  riddle  and  destroy  a  jtotato 
of  fiiir  size  during  their  brief  but  mischievous  career."  (Bertlion. )  They  continue  to 
feed  in  the  tuber  when  even  this  becomes  completely  rotten,  and  in  coufinemeut 
"  deposit  their  eggs  on  potatoes  when  these  have  become  not  only  putrid  but  exter- 
nally shrivelled-up  lumps,  whence  fresh  larvie  are  constantly  being  hatched." 
(Tepper.) 

When  potatoes  are  attacked  they  soon  manifest  little  heaps  of  earthy  substance  on 
their  surface,  which  conceal  the  chrysalids  of  the  insects  or  the  entrances  to  the 
galleries,  which  section  of  the  tubers  discovers.  This  penetrating  their  substance 
causes  potatoes  affected  to  rot  and  become  worthless.  We  do  not  know  how  soon 
the  potatoes  are  first  attacked,  but  if  prior  to  the  culms  being  tlry,  as  is  highly  prob- 
able, those,  too,  will  no  doubt  evidence  well  marked  symptoms. 

EXTENT  OF  RAVAGES  OF  MOTH. 

Accoixliug  to  Boisduval,  as  quoted  by  Meyrick,  in  certain  districts  of 
Algiers  during  a  single  season  three-fourths  of  the  potato  crop  was  de- 
stroyed by  this  pest.  Otto  Tepper  thus  relates  his  Adelaide  experi- 
ences : 

As  far  as  my  continued  observation  goes  the  insect  causes  now  (i.  e.,  in  1881),  in 
its  immature  form  of  the  caterpillar  or  grub,  the  destruction  of  hundreds  of  tons  of 
potatoes  every  year  by  boring  them,  and  thereby  inducing  putridity.  During  late 
years  I  have  scarcely  ever  been  able  to  get  half  a  dozen  pounds  without  finding  a 
considerable  percentage  more  or  less  affected  in  this  way. 

Again, 

That  these  moths  occur  in  other  situations  less  confined  than  the  entomologist's 
hatching  case  was  gleaned  latterly  from  the  information  a  farmer  gave  me  when  speak- 
ing about  the  subject.  He  said  that  he  had  several  bags  of  potatoes  of  his  own  pro- 
duction, and  quite  healthy  when  dug,  placed  in  his  storeroom,  where  they  were  left 
undisturbed  for  a  considerable  time.  When  he  at  last  came  to  open  a  bag  for  use,  lo ! 
quite  a  swarm  of  little  moths  greeted  the  event,  and  to  his  surprise  he  found  the 
tubers  spoiled  by  the  grubs  to  a  great  extent. 

APPEARANCE    OF    THE    INSECT    IN   AMERICA. 

The  first  week  in  November,  1891,  we  received  from  Mr.  W.  A.  Web- 
ster, of  Bakersfield,  Kern  County,  Cal.,  two  potatoes  infested  by  the  larvae 
of  what  is  without  doubt  this  insect.  The  larvae  were  working  just 
under  the  skin  of  the  potato,  forming  long  and  narrow  mines  and  large 
irregular  blotches,  giving  the  tubers  a  scabby  appearance.     The  larvae 
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were  white  with  a  very  pale  pinkish  band  across  the  dorsum  of  the  ab- 
dominal segments.  The  head,  cervical  plate,  and  thoracic  legs  were 
black  and  the  face  brownish.  The  cervical  plate  possesses  a  narrow, 
pale  median  line,  the  piliferous  warts  were  minute  and  black  and  the 
anal  i)late  yellowish,  dusky,  or  black.  These  larva;  spun  their  cocoons 
either  under  the  epidermis  of  the  potato  or  outside,  generally  in  some 
depression.  In  the  latter  case  it  was  covered  with  particles  of  the  skin 
of  the  tuber  so  that  it  was  difficult  to  detect.  Several  other  i)otatoes 
were  received  early  in  Decend^er.  From  these  two  lots  a  large  series 
of  the  moths  were  bred.  They  issued  almost  daily  from  Novendier  13 
well  on  into  December.  The  <lifferent  stages  of  the  insect,  drawn  from 
life,  are  show  at  Fig.  27. 

"We  supposed  at  first  that  the  inse«;t  had  been  accidentally  imported 
from  either  New  Zealand  or  Australia  upon  one  or  more  of  the  regular 
steamers  in  the  steward's  supplies,  as  potatoes  are  not  imported  com- 
mercially to  any  extent  from  either  of  these  countries.  Mr.  W.  A.  Web- 
ster, however,  writing  under  date  of  November  26,  informs  us  that  the 
potatoes  sent  were  of  the  first  crop  and  had  been  out  of  the  ground  pro- 
bably since  August;  that  they  were  obtained  from  a  Chinese  gardener 
and  that  he  is  strongly  impressed  with  the  possibility  that  the  insect  w^as 
imported  from  China,  as  goods  are  constantly  being  brought  over  by 
Chinese  merchants  and  many  seeds  an<l  bulbs  as  well.  Mr.  Webster 
is  positive  that  this  is  the  first  season  that  the  insect  has  been  found 
near  Bakersfield. 

REMEDIES. 

It  is  strange  that  this  insect  should  make  its  appearance  at  a  com- 
paratively inland  point  like  Bakersfield,  and  this  fact  makes  it  all  the 
more  imj)ortant  that  strenuous  efforts  should  be  made  to  stamp  it  out 
before  it  obtains  a  foothold.  Wherever  the  insect  is  found  we  urge  the 
immediate  destruction  of  the  infested  potatoes.  No  remedy,  for  the 
l)resent,  will  be  necessary  beyond  the  careful  exannnation  of  potatoes 
and  the  immediate  setpiestration  and  destruction  of  all  found  to  be  in- 
fested. Sound  potatoes,  also,  sliouhl  be  more  carefully  i)acked  or 
stored  in  tight  rooms. 


A  GENUS  OF  MANTIS  EGG-PARASITES. 

There  are,  according  to  Westwood's  revision,  more  than  five  hundred 
species  of  Mantidse  in  difierent  parts  of  the  world,  and  it  is  safe  to  say 
tliat  in  almost  every  instan(!e  where  any  species  has  been  at  all  carefully 
studied  it  has  been  found  that  its  egg  masses  are  pierced  by  a  sj^ecies 
of  the  peculiar  Chalcfdid  genus  Podagrion.  Very  few  of  these  forms 
have  been  described,  but  a  large  number  exist  in  the  varicms  museums. 
Westwood  mentions  the  rearing  of  several  tropical  species;  Walker 
has  described  a  species  from  Australia;  I*. paehy merits  is  a  common  para- 
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site  of  tlie  P^uropeaii  "Prayiuj;  Mantis;"  the  U.  S.  National  Mnseum 
contains  two  species  bred  from  tlie  egg-cases  of  our  common  I^Torth 
American  Mantis  {Star/momunfi.s  cdrolina),  as  well  as  a  pnnctured  egg- 
case  from  Anstralia,  collected  by  Mr.  F.  jVI.  Webster,  and  a  species 
from  Japan  sent  by  Mr.  Koebele.  Mayr  mentions  incidentally  the  fjict 
that  there  are  several  species  in  his  own  collection  and  tliat  of  the 
Zoological  Museum  in  Vienna  bred  from  the  eggs  of  exotic  Mantida% 
and  Westwood  summarized  as  long  ago  as  1844  ten  species,  three  of 
them  from  gum  copal,  two  from  Europe,  two  from  the  Isle  of  France, 
one  from  King  Georges  Sound,  one  from  Brazil,  and  one  from  New 
South  Wales. 

This  genus,  which 
was  originally 
erected  by  Spinola 
in  1811,  was  subse- 
quently describe<l 
under  the  name  of 
Palmon  by  Dalman 
in  1825,  as  JMome- 
rus  by  Walker  in 
1833,  and  as  Bac- 
tyrischion  by  Costa 
in  1857.  It  seems 
to  form  in  certain 
features  or  charac- 
ters a  link  between 
the  subfamilies 
Chalcidina'-  and 
Toryminte,  having 
the  enlaiged  hind 
thighs  of  theformer 
subfamily  and  the  very  long  ovipositor  of  many  members  of  the  latter. 
It  has  been  placed,  indeed,  in  the  latter  subfamily  by  Walker  and  other 
writers,  but  recent  authors,  following  Mayr,  have  concluded  that  this 
genus  bears  a  stronger  relationship  to  the  Chalcidiiue,  and  Mr.  Howard 
has  so  placed  it  in  his  generic  synopsis  of  the  Chalcidida;.  In  anteunal 
structure  and  the  character  of  the  pronotum.  In  addition  to  its  enlarged 
and  dentate  posterior  femora,  it  is  closely  allied  to  the  other  genera  of 
this  latter  subfamily.  Its  lengthy  ovipositor,  which  is,  in  fact,  almost 
the  only  character  which  it  has  in  common  with  the  Torymina?,  is  simply 
particularly  developed  for  the  special  needs  of  th(i  insect,  as  without  it 
the  thick  and  tough  egg-cases  of  Mantis  could  not  be  pierced.  Our 
American  species  has  frequently  been  reared,  and  was  mentioned  as 
long  ago  as  1854  by  Glover.  Professor  Eiley  reared  it  in  18G8  in  Mis- 
souri, and  si)ecimens  have  since  remained  undescribed  in  his  collection. 
It  was  not,  in  fact,  until  1885  that  it  received  a  specific  name.     In  this 
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greatly  I'lilargcil  (original). 
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year  Mr.  Aslimead  described  it  as  P.  mantis  (properly  mantifUs)  in  the 

Canadian  Entomologist. 
Our  object  in  pnblisliing  this  note  at  this  time  is  mainly  to  introduce 
a  figure  of  this  remarkable  insect  in  order  to  enable  its 
ready  recognition  by  those  who  rear  it  in  the  future. 
The  "Eear  Horse"  or  "Camel  Cricket"  is  so  common 
an  insect  and  one  which  attracts  such  general  attention 
that  its  commonest  i)arasite  slnmld  be  known. 

We  show  at  Fig.  30  a  cross  section  of  the  egg-case 
collected  by  Mr.  Webster  in  Australia,  as  it  exhibits  an 
interesting  variation  in  the  arrangement  of  the  eggs. 
The  tough,  horny  substance  forming  the  outer  layer  of 
the  case  is  much  thicker  than  in  our  species,  and  the 
inner  pod  contains  the  eggs  in  layers  and  arranged  con- 
centrically about  a  central  channel,  toward  whicli  the 
head  end  of  each  points,  enabling  each  of  the  young 
Mantids  to  issue  without  interference  with  its  neigh- 
bors. The  egg-case,  however,  contains  several  dead 
specimens  of  a  species  of  Podagriou.  These  in  every 
case  hold  a  reversed  position,  with  the  head  away  from 
the  central  channel,  and,  as  evidenced  by  the  round 
holes  through  the  outer  crust  of  the  case,  they  were 
enabled  by  this  fact  to  gnaw  directly  cuit  through  the 
crust   of   the    inner   pod    and  _ 

through  the  outer  casing. 
With  the  egg-cases  of  our  com- 
mon Stagmomantis  Carolina 
there  is  no  such  concentrical 
arrangement  of  the  eggs,  and 

the  outer  envelope  is  comparatively  thin.     The 

eggs  all  stand  on   end   as  shown  by  Fig.  31, 

which  exhibits  a  cross  section  of  one  of  these 


Pio.  29  — KgK  ea.ses 
of  Stagmornantin 
Carolina  —  natural 
size  (after  Riley). 


Fio.  30.— Cross  section  of  egg- 
case  of  Australian  Mantid— 
slightly  enlarged  (original). 


somewhat  toward  the  two  central  channels,  so 

that  the  young,  on  hatching,  possess  the  same 

free  method  of  exit.  With  the  parasites,  however,  the  case  is  somewhat 
complicated.  The  holes  of  exit  are  seen  pierced 
througli  the  sides  of  the  egg-case  just  as  with  the 
Australian  species,  but,  as  none  of  the  eggs  liave  their 
bases  directly  toward  the  sides  of  the  case,  but  only 
to  the  surfiice  of  attachment  of  the  egg  masses,  the 
j)arasites  are  obliged,  before  gnawing  their  way  out,  to 
twist  about  within  the  narrow  space  to  which  they 
have  been  confined  and  gnaw  their  way  through  tlie 

envelope  in  what  must  be  a  cramped  and  disadvantageous  position. 
The  time  of  issuing  of  the  parasites  and  the  time  when  the  young 

Mantides  make  their  appearance  seem  to  bear  a  somewhat  constant 


T"lG.  31. — Cross  section 
of  egg-case  of  Stag- 
momantis  Carolina— 
slightly  enlarged 
(original). 


245 

relation,  in  that  the  parasites  generally  issue  from  one  to  three  weeks 
before  the  eggs  hatch,  or  would  have  hatched.  In  Missouri,  in  1870, 
parasites  issued  May  9  and  young  Mautids  May  14.  In  Washing- 
ton, D.  C,  in  1881,  parasites  issued  May  12  and  young  Mantids  May 
21.  In  California,  in  1888,  parasites  issued  in  March  from  an  egg  mass 
received  from  Japan,  while  the  young  Mantids  made  their  appearance 
April  16.  The  present  year  parasites  issued  in  April  from  egg  masses 
received  from  Arizona,  from  which  the  young  Mantids  issued  May  18. 


NOTES  ON  THE  GRAIN  TOXOPTERA. 

(Toxopierit  (jraminiim,  Rond.) 
By  F.  M.  Webster. 

This  is  a  grain -affecting  Aphidid  whicli  tlie  11.  S.  Entomologist  lias 
Deen  studying  for  some  years.  Though  of  foreign  origin,  without  much 
doubt,  it  has  probably  been  a  constant  inhabitant  of  our  grain  fields 
for  a  number  of  years,  its  numbers  being  too  limited  to  attract  atten- 
tion, or  it  may  have  been  confused  with  other  species  occurring  in 
much  greater  numbers.  Buckton*  states  that  the  species,  during  the 
summer,  inhabits  Triticum,  Hordeum,  Avena,  Sorghum,  and  Zea;  but 
at  that  time  (1881)  it  was  not  known  in  England,  and  the  literature  at 
my  disposal  does  not  indicate  that  it  has  since  appeared  in  that  country. 
That  the  species  at  times  becomes  exceedingly  abundant  is  indicated  by 
Eondani's  account  of  its  appearance  in  1853  "  in  the  streets  of  Bologna 
in  innumerable  swarms,  to  the  annoyance  of  the  inhabitants."  t 

My  own  acquaintance  with  the  species  began  early  in  July,  1884,  while 
studying  the  habits  of  Isosoma,  at  Oxford,  Indiana.  Some  time  after 
the  middle  of  June  growing  wheat  was  transferred  from  the  field  to  a 
breeding-cage,  and  apterous,  agamic  females  of  this  Toxoptera  were 
observed  infesting  the  leaves  of  these  plants  early  in  July.  Since  that 
time  it  has  appeared  in  wheat  fields  year  after  year  in  increasing 
abundance.  The  species  winters  over  in  fields  of  fall-sown  wheat,  and 
probably  rye  also,  reproducing  rapidly  in  the  fall  as  long  as  the  weather 
remains  mild,  even  though  during  the  night  the  temperature  may  fall 
considerably  below  the  freezing  j)oint.  Diunng  the  mild  winter  of 
1889-90  they  were  observed  reproducing  during  mild  weather  through- 
out the  entire  winter.  During  midsummer  the  species  will  live  on  the 
leaves  of  all  kinds  of  grain,  including  corn.  Orchard  grass  appears  to 
suit  their  purpose  almost  as  well  as  grain,  but  I  did  not  rear  them  on 
Eragrostis,  Panicum,  Setaria,  Agrostis,  Poa,  or  Bromus. 

*  Bncktou's  Britisli  Aphides,  vol.  3,  pp.  135,136. 
t  Anu.  delle  Scien.  Nat.,  de  Bologna. 
17754 — No.  7 "2 
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Wishiug-  to  determiue  the  rapidity  of  reproduction  among  tlie  females, 
and  with  this  object  in  view,  I  placed  a  pupa  on  a  growing  wheat  plant 
on  April  8.  On  the  morning  of  the  9th  she  developed  to  a  winged  adult 
and  reproduced  as  follows : 

April  10,  produced  3  young.  |  April  18,  produced  1  youug. 
April  11,  produced  3  young.  |  April  li>,  produced  3  youug. 
April  12,  produced  2  young.  \  April  20,  produced  2  young. 


April  13,  produced  2  young. 
April  11,  produced  2  young. 
April  15,  produced  4  young. 
April  16,  produced  2  young. 
April  17,  produced  1  youug. 


Ai)ril  21,  produced  none. 
April  22,  produced  3  youug. 
April  23,  produced  4  young. 
April  24,  produced  4  young. 
April  28,  produced  1  young. 


This  last  was  produced  in  my  absence  from  home  and  between  the  25th 
and  28th,  on  which  date  the  female  was  found  dead  in  the  cage.  The 
first  born  young  developed  to  adult  females  on  the  18th,  and  began  re- 
producing. The  progeny  of  those  born  on  the  18th  began  reproducing 
on  the  25th,  so  that  although  the  female  with  which  I  began  only  sur- 
vived about  two  weeks,  she  lived  to  produce  37  young,  and  died  a  great- 
grandmother.  From  further  studies  of  the  development  of  other  species 
of  Aphides,  it  seems  quite  probable  that  the  apterous  females  are  even 
more  productive.  The  winged  female  is  rather  more  of  a  differentiator 
than  a  producer.  While  the  wingless  mother  may  usually  be  observed 
on  a  leaf,  with  her  numerous  family  gathered  about  her,  the  winged 
parent  will  often  wander  about,  seemingly  perfectly  regardless  of  the 
environment  in  which  she  leaves  her  offspring. 

The  young  invariably  molt  the  second  day  after  birth,  and  reach 
the  adult  stage  on  the  seventh  day.  By  invariably  I  mean  during  the 
ordinary  breeding  season.  In  cool  weather,  and  during  winter,  the  de- 
velopment is  without  doubt  very  much  retarded.  While  a  brood  of 
young  is  developed  every  seven  days,  it  Avill  be  observed  from  the  fore- 
going that  broods  become  so  intermixed  with  their  progeny  that  all 
apparent  division  lines  are  obliterated,  and  if  one  attempts  to  keep  the 
run  of  the  broods,  he  will  find  himself  completely  overwhelmed  in  the 
maze  of  enumeration,  ere  he  has  made  a  beginning.  The  species  appears 
to  be  essentially  leaf-infesting;  in  no  case,  so  far  as  1  have  observed,  ex- 
tending its  depredations  to  the  ears  of  grain  or  heads  of  grasses. 

Up  to  1890,  though  occurring  sometimes  in  considerable  abundance, 
there  had  been  no  indication  of  serious  trouble  by  reason  of  the  pres-- 
ence  of  these  insects  in  our  grain  fields.  As  early  as  January  22,  Dr. 
Riley  wrote  me  of  the  abundance  of  the  species  in  fields  of  wheat, 
especially  of  East  Tennessee,  where  its  numbers  were  at  that  time  cre- 
ating some  anxiety  among  wheat  growers.*  Again,  under  date  of  May 
2,  he  wrote  that  complaints  had  reached  him  of  the  ravages  of  the 
grain  louse  in  many  of  the  more  southern  of  the  grain-growing  States 
during  the  winter  months,  but  whenever  specimens  had  accompanied 

*  For  report  of  occurrence  of  the  species  iu  Tennessee  and  Texas,  see  Insect  Life, 
vol.  Ill,  pp.  73,  126. 
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these  reports  they  usually  proved  to  be  Toxoptera.  At  Lafayette  this 
was  by  far  the  most  abundant  species  wintering  over  in  the  wheat 
fields,  and  examinations  in  April  showed  them  to  have  survived  the 
winter  in  great  numbers.  They  did  not  appear  to  increase  rapidly,  and 
I  had  ceased  to  anticipate  trouble  from  them,  when  early  in  June  let- 
ters from  the  southern  part  of  Indiana  gave  the  information  that  the 
grain  Ax)his  was  appearing  in  the  wheat  fields  precisely  as  it  had  done 
the  previous  year,  and  was  also  ravaging  the  oat  fields.  A  visit  to 
Posey  County  on  the  11th  day  of  June  revealed  the  true  state  of  affairs. 
There  were  SiphonopJiora  avencc  on  the  wheat  in  considerable  abun- 
dance, and  many  also  on  the  oats,  but  the  number  on  the  latter  grain 
was  no  comparison  to  those  of  the  Toxoptera.  Not  only  were  the 
larger  leaves  covered  with  them  in  many  cases,  but  the  tender  unfold- 
ing leaves  also,  while  there  were  myriads  of  the  brown  parasitized 
females  everywhere  on  the  plant.  The  oat  crop  was  there  a  total  fail- 
ure, many  fields  being  at  that  time  as  brown  as  though  the  entire 
growth  of  plants  had  been  winter-killed.  There  was  no  lack  of  proof 
that  the  damage,  so  far  as  due  to  insect  attack  at  all,  had  been  done 
by  this  species. 

From  notices  appearing  in  Illinois  and  Missouri  papers,  I  am 
inclined  to  the  opinion  that  the  Toxoptera  was  equally  abundant  in 
portions  of  these  States.  In  the  extreme  southern  portions  of  Indiana 
the  oat  crop  was  a  total  failure;  in  many  cases  I  was  at  a  loss  to 
account  for  this  destruction,  as  its  magnitude  did  not  correspond  to 
the  numbers  of  the  Toxoptera,  notwithstanding  its  numbers  were  enor- 
mous. A  solution  of  the  problem,  however,  came  from  an  unexpected 
quarter.  Prof.  B.  T.  Galloway,  Chief  of  the  Division  of  Vegetable 
Pathology,  had,  during  the  summer,  discovered  a  bacterial  disease  in 
the  oats  plants,  of  which  I  had  no  knowledge,  and  his  paper  on  a  "New 
Disease  of  Oats"  read  at  the  Indianapolis  meeting  of  the  American  As- 
sociation for  the  Advancement  of  Science,*  relieved  me  from  my  dilem- 
ma. While  the  Toxoptera  can  not  be  held  entirely  responsible  for  the  fail- 
ure of  the  oats  crop  during  that  season,  as  serious  damage  occurred  where 
the  insects  were  not  sufiSciently  abundant  to  be  noticeable,  yet  they  cer- 
tainly aggravated  the  work  of  destruction  in  several  States,  and  in 
southern  Indiana,  at  least,  greatly  emphasized  the  effect  of  this  dis- 
ease, showing  us  clearly  that  the  species  may  in  future  prove  a  serious 
pest  to  the  oats  crop. 

The  young  and  apterous  agamic  females  may  be  confused  with  the 
true  Grain  Aphis,  8ipho)iophora  aveme,  by  casual  observers,  but  the 
winged  female  has  the  cubital  vein  of  the  wing  but  once  forked,  thereby 
distinguishing  it  from  all  others  of  the  subfamily  Aphidinae.  These 
Toxoptera  are  great  favorites  of  ants,  while  I  have  never  yet  observed 
an  ant  in  attendance  on  Siiilionopliora  avence,  Prof.  A,  J.  Cook  notwith- 
standing. 

*  Preliminary  notes  on  a  neAv  and  destructive  oat  disease,  by  B.  T.  Galloway  and 
E,  A.  Southworth.     The  Journal  of  Mycology,  vol.  vi,  no.  2,  p.  72,  September,  1890. 
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The  males  and  oviparous  females  begin  to  appear  late  in  October. 
These  females  differ  somewhat  in  appearance  from  the  others  previously 
observed,  they  being  more  elongate  and  pointed  posteriorly.  The  color 
does  not  materially  differ,  except  that  the  eggs  show  through  the  trans- 
parent skin,  appearing  like  indistinct,  oblique,  lighter  lines.  They  may 
be  farther  distinguished  from  the  viviparous  females  by  their  position 
upon  the  leaf,  in  which,  instead  of  being  perfectly  natural,  the  body  is 
often  thrown  out  at  right  angles  to  the  leaf;  in  fact,  so  far  as  I  have 
observed,  this  is  the  rule  and  not  the  exception  The  eggs  are  of  a 
glossy  green  immediately  after  deposition,  but  later  turn  to  a  jet  black 
color. 


THE  LARGER  DIGGER-WASP. 

By  C.  V.  Riley. 


Fig.  32. — Female  Sphecius  carrying  a  Cicada  to  lier  burrow — natural  size  (origin.al). 

One  of  the  most  common  of  our  digger-wasps,  as  well  as  one  of  the 
largest  and  most  conspicuous,  is  the  S2)hecius  s2)ecios^ts,  a  brown-black 
insect  with  yellow  markings  on  its  abdomen,  and  commonly  known  as 
the  Hornet.  That  it  feeds  in  the  larva  state  on  our  large  Dog-day  Har- 
vest-fly or  Cma.da  {Cicada  2)ruinom)  has  long  been  known  to  natural- 
ists, but  is  not  known  to  people  generally,  though  the  curious  habit  of 
the  Avasp  in  seizing  and  straddling  its  larger  victim  and  laboriously 
climbing  up  some  tree,  from  which  it  can  take  a  descending  flight  to  its 
burrow,  is  frequently  observed  and  rarely  fails  to  elicit  inquiry  as  to 
what  the  purpose  of  the  acts  may  be.  In  fact,  almost  every  year  some 
one  comes  to  me  with  a  graphic  description  of  the  curious  acts  of  this 
wasp,  which  he  has  observed,  and  wants  to  know  why  she  drags  the 
Cicada  about  so  ruthlessly,  instead  of  at  once  devouring  it.  Much  might 
be  said  about  the  intelligence  which  the  female  digger-wasp  exhibits  in 
thus  managing  a  victim  much  larger  and  heavier  than  herself,  and 
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what  is  true  of  this  particular  species  is  true  of  other  digger-wasps  in 
providing  for  their  young.  Some  of  the  hitherto  unrecorded  facts  in 
reference  to  this  more  common  and  conspicuous  species  will  serve  to 
indicate  the  general  habits  and  life-history  of  all. 


Fig.  33. — Burrow.s  of  t<phecius  speciosvs :  e,  e,  e,  main  entrance;  c,  c,  < 
food — <p-eatly  reduced  (original). 


c,  chambers  for  larvaj  and  their 


During  the  latter  half  of  July  and  the  1st  of  August,  when  the  note 
of  the  Cicada  in  question  is  filling  the  air  with  its  vibrations,  our  digger- 
wasp  is  not  idle,  but  may  be  observed  in  rai)id,  strong  flight  about  the 
trees  harboring  its  prey.  The  sudden  cessation  of  the  regular  note  of 
the  unsuspecting  Cicada  and  in  its  stead 
a  distressing,  discordant  cry  will  catch 
the  ear  of  the  observer  and  apprise  him 
that  something  is  wrong,  if  he  be  in  any 
way  acquainted  with  the  subject  of  the 
tragedy  that  is  being  enacted.  A  quick 
thrust  of  the  sting  of  the  wasi)  into  the 
body  of  its  victim  paralyzes  the  latter  and 
throws  it  into  a  comatose  condition,  from 
which  it  never  recovers.  The  vital  func- 
tions are  suspended  or  greatly  reduced, 
but  not  entirely  stopped,  and  it  becomes 
the  nonresisting,  half  inanimate  prey  of 
the  delicate  larva  of  the  wasp.  The  ef- 
fect produced  by  the  sting  of  one  of  these 
wasps  on  the  insects  which  they  provide 
for  their  young  has  always  been  a  subject 
for  speculation,  and  a  curious  fact  is  that 
should  the  egg  of  the  wasp  fail  from  any 
cause  to  hatch,  the  paralyzed  victim  nev- 
ertheless remains  in  a  state  of  suspended  animation,  which  will  last 
under  favorable  conditions  for  a  year  and  how  much  longer  is  not 
known.  In  this  preliminary  struggle  with  the  Cicada  both  the  wasp 
and  its  victim  often  fall  to  the  ground,  and  the  wasp  must  then  carry  the 
latter  back  into  the  tree  to  get  a  vantage  point  from  which  to  fly  in  the 
direction  of  her  burrow.  Frequently  it  will  be  necessary  to  carry  the 
Cicada  several  times  up  into  a  tree,  with  the  expenditure  of  great  labor, 
before  the  burrow  of  the  wasp  is  reached. 


Fig.  34.— Adult  Cicada  with  Sphecius 
egg  attached  at  a — natural  size  (orig- 
inal). 


The  particular  species  of  wasp  under  cousideratiou  chooses  for  bur- 
rows the  dryer  aud  more  elevated  portions  of  lawns,  especially  the 
slight  terraces  along  the  sides  of  roadways.  Exiierience  shows  that  the 
species  requires  comparatively  dry  ground  in  which  to  undergo  its 

transformations, 
excessive  moisture 
inducing  mold  in 
the  stored  Cica- 
das, many  of  the 
■'*'^''  specimens  un- 
earthed being  de- 
stroyed by  this 
agent.  On  the 
other  hand,  iu  dry 
earth  Ihavefouud 

FiG.35.— <  ir.Mli  lu  l.uirowof  Spheciiis,  with  fnll-STOwn  larva  of  latter      (3JQ.^(J^j^g    {n    excel- 
tcediui;— natural  size  (original). 

lent  preservation, 
which  liad  evidently  been  placed  there  a  year  previous,  but  under 
which  the  wasp  egg  had  failed,  for-  some  reason,  to  hatch.  The 
burrows  consist  of  a  gently  sloping  entrance,  extending  for  about  6 
inches,  when  ordinarily  a  turn  is  made  at  right  angles  and  the  excava- 
tion continued  G  or  8  inches  further,  terminating  in  a  globular  cell  about 
^^  inches  in  diameter.  Frequently  a  number  of  branches  leave  the 
main  burrow  at  about  the  same  point,  and  terminate,  after  a  length  of 
6  or  8  inches,  iu  cells  similar  to  the  one  described.  More  commonly, 
however,  the  branches  leave  the  main  burrow  at  irregular  intervals. 
The  different  types  of  burrow  are  shown  in  the  illustration,  (Fig.  33)  e 
representing  the  entrance  aud  c  the  cell.  The  cells,  which  are  remark- 
ably uniform  in  size  and  shape,  contain  one  or  sometimes  two  Cicadas, 
those  stored  with  two  being  on  the  whole  the  more  numerous.  In  the 
cells  containing  two  Cicadas  the  larva  acquires  larger  size,  aud  as  the 
female  wasp  is  a  good  deal  larger  than  the  male,  this  would  indicate 
that  one  Cicada  only  is  required  for  the  latter  and  two  for  the  former, 
though  I  have  no  idea  that  the  amount  of  nourishment  influences  the 
sex  (a  favorite  theory  with  some  naturalists)  for  I  believe  that  sex  is 
predetermined  iu  the  egg. 

The  exceedingly  delicate,  pure  white,  elongate-ovoid  egg  of  this  species 
is  deposited  in  such  a  position  as  to  be  covered  by  the  median  thigh  of 
the  Cicada.  ( See  Fig.  34. )  In  hatching,  the  larva  does  not  emerge  from 
the  skin  of  the  egg,  but  merely  protrudes  its  head  aud  begins  at  once  to 
draw  nourishment  from  between  the  sternal  sutures  of  the  Cicada.  (See 
Fig.  35.)  The  egg  requires  but  two  or  three  days  to  hatch,  and  the 
larval  life  is  very  brief,  not  much  exceeding  a  Aveek.  The  general 
form  of  the  mature  larva  is  shown  at  Fig.  36  a.  It  possesses  great 
extensile  and  retractile  power,  which  enables  it  to  thoroughly  explore 
and  exhaust  the  body  contents  of  its  prey.     At  full  growth  it  measures 
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from  1^  to  2  inches  in  length,  and  is  nearly  white  in  color.  The  head 
and  month  ])arts  (Fig.  30  e,f,  g)  are  remarkably  well  developed  for  a 
Hymenopterons  larva.     The  cocoon  is .  constriicted  very  rapidly,  not 


Fig.  36. — Sphecivs  gpcciosvs :  a,  larva;"'?',  puji:!  troiu below;  c,  same,  from  sitle — uaturalsize;  c.  head  of 
larva;  /,  labium  of  saiiu^  ;/,  maxilla  of  same — eiilarf^ed  (original). 

more  than  two  days  being  required  for  this  purpose.  The  larva  in  the 
act  of  constructing  its  cocoon  is  shown  in  Fig.  37.  The  cocoon  at 
first  consists  of  an  open  cylinder,  the  ends  of  which  are  ultimately 
closed.  It  is  constructed  of  earth,  with  enough  silk  incorporated  to 
make  a  rather  dense 
body.  About  t  h  e 
middle  of  the  cocoon 
are  a  number  (about 
a  dozen)  of  very 
curious  pores  (Fig. 
38)  and  these  have, 
so  far  as  I  know, 
never  before  been 
observed  or  de- 
scribed in  the  co- 
coons of  any  other 
fossorial  wasps,  and 
their  use  can  only 
be  surmised. 

In  the  completed 
cocoon  they  are  cap- 
ped on  the  inside,  but  during  construction  they  must  have  been  open 
and  afforded  a  means  of  entrance  for  air,  for  ventilation,  and  respira- 
tion. They  are  placed  in  two  irregular  rows  on  one  side  of  the  cocoon 
and  rise  like  minute  tubercles  with  a  truncate  rim  somewhat  above  the 
general  surface  exteriorly.  They  are  composed  of  a  glue-like  substance 
and  penetrate  the  wall  of  the  cocoon,  broadening  to  the  inside,  where 


Fig.  37.— Larva  of  Sphecius  spinning  its  cocoon— natural  size  (original). 
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they  are  closed,  first,  by  a  liuiiig  of  silk,  then  by  a  tliickeiied  layer  of 
the  glue,  and  finally  by  silk  which  gives  this  median  portion  of  the  co- 
coon, inside,  a  paler  coloring  than  the  rest.  In  the  cocoon  of  Bernhea 
ob.solotus,  which  I  have  received  from  Mr.  Cotiuillett  from  southern  Cal- 
ifornia, and  which  is  composed  of  agglutinated  sand,  these  i)erforations 
are  smaller  and  in  a  single  row  of  seven  or  eight  encircling  the  middle, 
but  they  have  a  similar  structur»\ 

The  larva  remains  unchanged  in  this  cocoon  over  winter,  and  trans- 
forms to  the  x^upa  state  in  the  spring,  shortly  before  the  appearance  of 
the  mature  insect.  The  pui)a  (Fig.  36  b,  c. )  resembles  the  mature  insect  iu 
general  appearance,  but,  as  in  all  such  cases,  is  soft-fleshed  and  whitish 
in  color.  It  rapidly  hardens  and  changes  to  the  dark  color  of  the  imago, 
which  is  ready  in  a  few  days  to  gnaw  its  waj'  out 
of  the  pupal  cell,  and,  passing  through  the  bur- 
row made  by  the  perfect  insect  the  x)revious  year, 
begins  again  the  cycle  of  existence  which  its 
emergence  has  just  comi)leted. 

This,  as  I  said  before,  will  serve  as  a  type  of 
the  development'  and  life  history  of  the  other  fos- 
sorial  wasps,  although  they  difler  greatly  in  the 
stjle  of  burrow  and  form  of  cell  which  they  make 
to  protect  their  future  progeny,  and  in  the  char- 
acter of  the  food  with  which  they  provision  such 
cells.  A  most  interesting  article  could,  in  fact, 
be  written  on  the  habits  of  these  different  species, 
some  of  whi<'h  use  spiders  of  various  kinds,  in- 
cluding Tarantulas,  while  others  use  various  soft 
larvse,  especially  those  of  a  Lepidopterous  nature.  Those  who  are 
interested  in  further  details  on  the  subject  will  find  a  popular  exposition 
in  the  first  A^olume  of  the  American  Untomologisf,  written  mainly  by  my 
associate  on  that  journal,  the  late  R.  D.  Walsh. 

If  man  could  do  what  these  wasps  have  done  from  time  immemorial, 
viz,  j)reserve  for  an  indefinite  j^eriod  the  animals  he  feeds  on  by  the  sim- 
ple insertion  of  some  toxic  fluid  in  the  tissues,  he  would  be  able  to  rev- 
olutionize the  present  methods  of  shi]>ping  cattle  and  sheep,  and  to 
obviate  much  of  the  cruelty  which  liow  attends  the  transportation  of 
live  stock  and  much  of  the  expense  involved  in  cold  storage. 


Fig.  38. — a,  cocoon  of  Sphecius 
Tiatural  size;  6,  enlarged 
section  of  pore  (original). 
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THE    HABITS  OF   ELASMUS. 

By  L.  O.  HowAKi). 


ginal). 


The  Clialcidid  parasites  of  the  genus  UlasniKs  Westwootl  diflter  so 
markedly  in  their  structure  from  all  of  the  other  members  of  the  family 
that  they  have  been  placed  aloue  in  a  separate  subfamily  Elasmime. 
The  most  striking  characters  of  these  minute  creatures  are  their  greatly 
enlarged  and  flattened  hind  coxiie,  the  large  meso-postscutellum  and 
the  long  marginal  vein.  They  have  also  enlarged  hind  femora  like  the 
Chalcidinte,  except  that  they  are  more  flattened,  and  they  have  flabellate 
auteunje  in  the  male  as  in  certain  Eulophiiue.  The  species  are  rather 
rare  in  Europe  but  seem  to  be  more  common  in  this  country.  Diftering 
from  other  characteristic  and  restricted  groups  these  insects  vary 
greatly  in  their  host  relations.  They  attack,  generally,  two  classes  of 
insects :  small  Lepidopterous  larva^  and  Microgasters.  The  European  ' 
species  have  been  reared  from  Psyche  (jraminellaj  Epichnopteryx  helix, 
Cecidomyia  rosaria,  and  a  gall  on  ropulus  tremuloides.  Thomson  makes 
the  general  comment  upon  the  species  of  this  genus  that  they  are  para- 
sitic upon  Microgasters. 

The  four  species  first  reared  in  this  country  were  U.  carius  How.,  U.  ni- 
gripes  How.,  E.  pnUatus  How.,  and  E.  tischerke  How.  All  of  these  were 
indicated  in  the  notes  of  the  Divisicm  as  having  been  reared  fi'om  Tineid 
leaf-miners,  but  it  is  interesting  to  note  that  in  the  cases  of  E.  varius 
and  E.  pullatus  Microgasters  were  also  bred  from  the  host  insects.  E. 
alhicoxa  How.,  was  found  in  thebreeding  jar  with  egga  of  Lime^iit is  dis- 
ippus^  and  may  come  either  from  a  leaf-miner  in  the  Willow  leaves  upon 
which  these  eggs  were  laid  or  from   the  Microgaster  which  commonly 
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preys  upou  the  young  larvae  of  this  butterfly,  Apantehs  UmenitUUn 
Riley. 

E.  tischeri(v  was  reared  under  circumstances,  however,  which  leave 
no  doubt  that  it  is  a  primary  parasite  of  Tischeria  solidaginifoUeUa. 
I  have  recorded  upon  page  29  of  Bulletin  JSTo.  5  of  this  Division  the  fact 
that  not  only  was  no  Microgaster  observed,  but  the  Elasmus  larva  was 
several  times  found  feeding  externally,  just  prior  to  pupation,  upon  the 
larva  of  the  leaf-miner.  This  observation  detinitely  settles  the  fact,  till 
then  unproven,  that  Elasmus  is  sometimes  beneficial.  Another  species 
as  yet  undescribed  has  also  been  reared  from  the  cocoons  of  Aspidisca 
splendor i f or eUa,,  upon  which  species  it  is  undoubtedly  a  primary  parasite. 

The  Microgaster  feeding  habit  would  rest  upon  the  general  statement 
of  Thomson  were  it  not  for  the  fact  that  we  have  reared  a  large  series  of 
Elasmns  atratus  How.  MS.,  from  the  cocoons  of  Apanteles  hypJiantrice 
Riley,  and  from  the  cocoons  ot  Limner  ia  paUipesVvoY.y  which,  as  well  as 
the  Apanteles,  is  parasitic  upon  Hyphanfria  cunea  in  the  District  of 
Columbia.  This  curious  variation  in  host  habit  is  so  interesting  that 
we  bring  together  the  facts  and  illustrate  the  genus  by  Fig.  39,  which 
represents  the  male  of  E.  variits.  Entomologists  who  maybe  engaged 
in  rearing  the  Microlepidoptera  will  probably  meet  with  other  species 
of  this  genus,  and  there  is  every  reason  to  suppose  that  the  group  is 
largely  represented  in  the  United  States.  It  is  perhaps  still  more 
largely  represented  in  the  West  Indian  fauna,  since  we  have  found 
eight  species  in  a  small  collection  made  by  Mr.  H.  H.  Smith  on  the 
island  of  St.  Vincent. 

The  illustrations  upon  Plate  IX  of  the  Annual  Report  of  the  Entomol- 
ogist, Annual  Report  of  the  U.  S.  Department  of  Agriculture  for  1888, 
at  Fig.  2,  represent  a  new  genus  of  Elasminte  from  Australia  to  which 
Prof.  Riley  has  given  the  MS.  name  EunjiscMa  lesiophoni.  This  insect 
is  parasitic  upon  Lestophonus  icerycv  Williston,  a  small  Dipterous  para- 
site of  the  Fluted  Scale. 


BEES  OF  GREAT  VALUE  TO  FRUIT  AND  SEED  GROWERS. 

By  Frank  Benton. 

At  last  fruit-growers  and  bee-keepers  are  getting  into  right  relations 
with  each  other.  The  numerous  discussions  which  have  taken  place 
regarding  the  value  of  bees  as  fertilizers  of  fruit  blossoms  and  of  those 
blossoms  of  plants  grown  for  their  seeds,  and  regarding  the  alleged 
damage  to  fruit  by  bees  have  led  to  close  observation  and  careful  ex- 
perimentation, the  results  of  which  show  that  the  interests  of  these  two 
classes  of  producers  conflict  in  but  trifling  i-espects — that,  in  fact,  bee- 
keepers and  fruit-growers  are  of  great  help  to  each  other,  and  even 
indispensable  if  each  is  to  obtain  the  best  results  in  his  work. 
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Bee  keepers  have  never  complained  but  that  the  growing  of  fruit  in 
the  vicinity  of  their  apiaries  was  a  great  benefit  to  their  interests, 
hence  their  jjosition  has  been  merely  a  defensive  one,  the  battle  waxing 
warm  only  when  poisonous  substances  were  set  out  to  kill  oft"  the  bees, 
or  when  fruit-growers  sprayed  their  orchards  with  poisonous  insecti- 
cides during  the  time  the  trees  were  in  blossom,  or  again  when  eftbrts 
were  made  to  secure  by  legislation  the  removal  of  bees  from  a  certain 
locality  as  nuisances.  Fruit-growers  first  relented  when  close  observa- 
tion and  experiment  showed  that  wasps  bit  open  tender  fruits,  birds 
pecked  them,  they  cracked  under  the  action  of  sun  and  rains,  and  hail 
sometimes  cut  them,  the  bees  only  coming  in  to  save  the  wasting  juices 
of  the  injured  fruit.  The  wide  publicity  given  to  the  results  of  the  ex- 
periments made  under  the  direction  of  the  United  States  entomologist 
and  published  in  the  report  of  the  Commissioner  of  Agriculture  for 
1885  have  no  doubt  contributed  much  to  secure  this  change  among 
fruit-growers. 

But  now  it  would  a])pear  that  the  bees  have  not  only  been  vindicated, 
but  that  in  the  future  fruit-growers  are  likely  to  be  generally  regarded 
as  more  indebted  to  bee-keepers  than  the  latter  are  to  the  fruit- 
growers, for  the  amount  of  honey  the  bees  secure  from  fruit  blossoms 
comes  far  short  of  equaling  in  value  that  part  of  the  fruit  crop  which 
many  accurate  observations  and  experiments  indicate  is  due  to  the  com- 
plete cross-fertilization  of  the  blossoms  by  bees.  The  observations  and 
researches  of  Hildebraud,  Miiller,  Delpino,  Darwin,  and  others,  as 
well  as  the  excellent  explanation  of  the  subject  in  Cheshire's  recent 
work,  *  have  gone  far  to  prove  how  greatly  blossoms  depend  upon  the 
agency  of  bees  for  their  fertilization  and  hence  for  the  production  of 
seeds  and  fruits 

The  facts  they  have  brought  forward  are  gradually  becoming  more 
widely  known  among  fruit-growers  and  bee-keepers,  and  additional  evi- 
dence accumulates.  A  case  illustrating  very  clearly  the  value  of  bees 
in  an  orchard  has  recently  come  to  the  notice  of  the  writer,  and  its  au- 
thenticity is  confirmed  by  correspondence  with  the  parties  named,  who 
are  gentlemen  of  long  and  extensive  experience  in  fruit-growing,  recog- 
nized in  their  locality  as  being  authorities,  particularly  in  regard  to 
cherry- culture.  The  facts  are  these:  For  several  years  the  cherry  crop 
of  Vaca  Valley  in  Solano  County,  Cal.,  has  not  been  good,  although  it 
was  formerly  quite  sure.  The  partial  or  complete  failures  have  been 
attributed  to  north  winds,  chilling  rains,  and  similar  climatic  conditions, 
but  in  the  minds  of  Messrs.  Bassford,  of  Cherry  Glen,  these  causes  did 
not  sufficiently  account  for  all  the  cases  of  failure. 

These  gentlemen  recollected  thatformerly  when  the  cherry  crops  were 
good  wild  bees  were  very  plentiful  in  the  valley,  and  hence  thought 
perhaps  the  lack  of  fruit  since  most  of  the  bees  had  disappeared,  might 

*"Bee8  and  Bee-keepiug,  Scieutific  aud  Practical,"  by  Frank  R.  Cheshire,  F.  L.  S., 
F.  R.  M.  S.,  vol.  I,  pp.  279-328. 


256 

be  due  to  imperfect  distribntioii  of  the  pollen  of  the  blossoms.  To  test 
the  matter  they  placed  therefore  several  hives  of  bees  in  their  orchard 
in  1890.  The  result  was  striking,  for  the  Bassford  orchard  bore  a  good 
crop  of  cherries,  while  other  growers  in  the  valley  who  had  no  bees 
found  their  crops  entire  or  partial  failures.  This  year  (1891)  Messrs. 
Bassford  had  some  sixty-five  hives  of  bees  in  their  orchard,  and  Mr.  H. 
A.  Bassford  writes  to  the  Entomologist:  "  Our  crop  was  good  this  sea- 
son, and  we  attribute  it  to  the  bees."    And  he  adds  further : 

Since  we  have  been  keepinjj  bees  our  cherry  crop  has  been  much  hirger  than  for- 
merly, Avhile  those  orchards  nearest  us,  five  miles  from  here,  where  no  bees  are  kept, 
have  produced  but  light  crops. 

The  Vacaville  Enterprise  said  last  spring,  when  referring  to  the  result 
of  the  experiment  for  1890 : 

Other  orchardists  are  watching  this  enterprise  with  great  interest,  and  may  con- 
clude that  to  succeed  in  cherry  culture  a  bee-hive  and  a.  cherry  orchard  must  be 
planted  side  by  side. 

And  now  that  the  result  for  1891  is  known,  "otliers,"  so  Mr.  Bass- 
ford writes,  "who  have  cherry  orchards  in  the  valley  are  procuring  bees 
to  effect  the  fertilization  of  the  blossoms." 


SOME  BRED  WEST  VIRGINIA  BRACONIDiE. 

By  A.  D.  Hopkins,  Moryantuwn,  W.   J'a. 

(  West  Virginia  Agricultural  Experiment  Station.) 

Subfamily  BRACONINiE  . 
Parasites.  Host. 

Bracon  belfragei  Cress Lixus  scrobicoUis.     Cocoons  found  in  larval 

mine  of  host   in  pith   of  Ambrosia  arie- 

misia-folia  (Ragweed),  April  9.      Imago 

emerged  May  12. 
Bracon  mavoritus  Cress Lixus  scrobicoUis.     Cocoons  found  in  pith 

of  Ambrosia  trifida  in  larval  mines  of  host, 

Dec.  24.     Imago  found  emerged  Feb.  24. 

Same  in  Ambrosia    artemisiwfoUa,   Apr. 

20.     Larva  ( ?)  taken  feeding  on  pupa  of 

host.  Dec.  24. 
Tetropium  cinnamopterum.     Imago  taken  in 

sapwood  of  Abies  nigra  in  pupal  chamber 

of  host,  July  8. 
Bracon  simplex  Cress Buprestid  and  Longicorn  larvse.     Taken 

with  ovipositor  inserted  in  bark  of  Fa- 

gus  ferruginea  (Beech)  infested  by  host. 
NeoeJytus  larva.     Taken  with  ovipositor 

inserted  under  bark  of  Abies  nigra,  Aug. 

29.     Observed  frequent  at  same  time  on 

Spruce  logs,  and  flying  in  Spruce  for- 


Lumbermen  supposed  this  to  be  the  insect  which  killed  the  trees. 
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Parasites. 
Bracon  agrili  Asliin 


Bracou  a<;rili  Ashm 


Bracou  xanthostigmus  Cr 


Bracon  lixi  Ashiii.,  MS 


Bracon  pectiuator  Say . 


Bracou  eurygaster  Brullt'' 


Bost. 

.Neoclytus  eryihrocephaluH.  Cocoous  xound 
frequent  under  bark  and  in  sapwood  of 
Carya  a7&a  (Hickory )  in  larval  and  pujial 
mines  of  host,  Apr.  25.  Imago  emerged 
May  18. 

.Two  specimens  taken  with  ovipositor  in- 
serted in  Longicorn  larvae,  under  apple 
bark,  July  20. 

.AgrUns  rufioolUs.  Cocoons  found  in  pith 
of  Blackberry  cane  in  larval  mines  of 
host,  May  20.  In  same,  under  bark  of 
EaspT)erry  canes,  Mar.  11  and  Apr.  25. 
Imagos  emerged  Apr.  7  and  June  16. 
Flying  Aug.  24.  Also  bred  from  Gouty 
Gall  on  Blackberry  cane,  May  2.  Ima- 
gos emerged  Apr.  7. 

.Lixus  scroiicoUis  (?)  Cocoons  found  in 
pith  of  Amhrosia  trifida,  in  larval  mines  of 
host,  Dec.  24.  Imago  found,  emerged 
Feb.  24. 

.MelaiiojiMla  fulvoguitaia.  Bred  from  co- 
coous found  in  larval  mines  of  host. 
Mar.  30. 

prestid  and  Longicorn  larvae.  Cocoous 
found  in  mines  of  host  under  bark  of 
Abies  nigra,  Mar.  31.  Imago  emerged 
Apr.  20. 

Buprestidlarva.  ChrysoiothrisfemorafaC?). 
Bred  from  cocoons  found  under  White 
Oak  bark  in  mines  of  host,  Apr.  9. 

.  Lougicorn  larva.  In  mine  ot  host  under 
bark  of  dying  Elm  (  Uhniis  rubra),  Au- 


Subfamily  Exothecinae. 

Ehysipolis  biformis  Ashm.,  MS Buprestid  or  Longicorn  larva.     Bred  from 

cocoon  found  under  bark  of  dead  Abies 
?jj^?-a,  in  mines  of  host.  Mar.  31.  Sept. 
14. 


Subfamily  Rhyssalinae. 

Ehyssalus  pityophthori  Ashm.,  MS Pityophtliorus  sp.     Bred  from  Yellow  Pine 

twigs  infested  by  host  July  29. 


Subfamily  Spathiinae. 


Spathius  clavipennis  Ashm.,  MS 


-Spathius  brunneus  Ashm . 


Polygraplms  rufipennis.     Bred  from  cocoons 

found  under  bark  of  dead  Abies  nigra,  in 
mines  of  host  March  26.  Imago  emerged 
April  20. 

Scolytns   muticus  (  ?)     and     Agrilus  faUax. 

Brt'd  from  branches  of  Celtis  occidentalis, 
infested  by  these  two  beetles  May  2. 
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r((ntsifcs.  Host. 

Spathins  canadensis  Aehm rhlaomius  (jraniger.     Bred  from   cocoons 

fonnd  plentiful  under  bark  of  Juniperns 

rinjiniava   (Red  Cedar)  in  mines  of  host 

Apr.  14,  18,  23.     Imago  emerged  May  10. 

Tomiciis  sp.     Bred  from   cocoons  in  mines 

of  host  in  White  Pine  bark,  Mar.  31. 
Dryocuies    auioaraplius.      Cocoons    fonnd 
under  bark  of  dead  Ahies  excilsa  in  mines 
of  host,  Mar.  15.    Imago  emerged  Apr.  6. 
Curculionid.     Bred  from  cocoons  and  larva 
found  under  bark  of  dead  Pinun  i)H)2)s  in 
cocoons  of  host,  Sept.  23. 
Magdalisolyra  (?).     Bred  from  branches  of 
Carya  aiha  infested  by  larva,  pupa,  and 
beetles,  Apr.  29. 

Spathins  brevicandus  Ashm.    MS Bryocacics  (iuto(iraphus.     Bred  from  cocoons 

in  mine  of  host  under  bark  of  (\en.(\.  Ahies 
cxceha,  Nov.  10,  1890,  and  Mar.  15,  1891. 

Spathins  simillimns  Ashm.  MS Bred  from  unknown  cocoon  found  in  sap- 
wood  of  decaying  Jhies  nigra,  host  un- 
known, Mar.  29. 
Buprestid  larva.  Cocoons  taken  in  inines 
of  host,  Mar.  31.  Imago  emerged  May  1. 
Jf/rilus  hilincatus.  Cocoons  found  in  green 
bark  on  White  Oak  stumji  in  mines  of 
host  Apr.  25,  I\Iay  2,  and  May  4.  Imagos 
emerged  Maj-  18  and  25. 

Spathins  unifasciatus  Ashm.  MS Scolytus  4-spinosus.      Bred    from    cocoons 

found  under  bark  of  Carya  alia  in  larval 
mines  of  host,  Apr.  29. 

Sul)family  Hecabolinae. 

Lysitermus  scolyticida.  Ashm.  MS Scolytus    d-sphiosns.      Bred    from    cocoons 

found  under  Hickory  bark  in  mines  of 
host,  Apr.  30. 

Ca»n()])hanes  languriie  Ashm.  MS Languria  (  ?)  larva.     Cocoons  taken  in  pith 

of  Jmhrosia  trifida  containing  larvie  of 
host,  Dec.  24.  Imago  found  emerged 
Feb.  24.  Havae  in  Jmhrosia  artemisia'foJia 
Nov.  13.     Imago  fonnd  emerged  Feb.  24. 

Ca>no])haues  pityophthori  Ashm.  MS rUyopldltorns  sp.     Bred  from  cocoon  found 

in  mine  of  host  under  bark  of  small 
dying  Spruce  {Abies  nigra),  Feb.  24. 

Cfenophanes  anthaxi*  Ashm.  MS Anthaxia  riridicornis.     Bred   from   section 

of  Willow  infested  by  host,  and  from  co- 
coons found  in  mines  of  same  host,  May 
4,  June  24. 
AgriJns  larva.  Cocoon  taken  from  mines 
of  host  under  bark  and  in  sap  wood  of 
Dogwood  (Corniis  Jforida),  Apr.  14.  Im- 
ago emerged  May  26. 

Caeuophanes  hylotrupidis  Ashm.  MS Longicoru    larvje.       Bred    from    cocoons 

found  in  mines  of  host  in  Juniperus  vir- 
giniana,  Apr.  4. 
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Subfamily  Doryctinae. 
ParasHes.  Host. 

Doryctes  erytliromelas  Brnlle Longiconi  (  f ).    Bred  from  cocoou  found  in 

mine  of  host,  Apr.  3. 

Subfamily  Rhogadinae. 

Rhoijas  intermedius  Cress Acronyefa    americana    larva.      76    images 

emerged  from  host  Oct.  5.  Flying  Sept. 
15. 

Subfamily  Microgasterinae. 
Apauteles  congregatus  Say Cocoon  found  under  bark  of  dead  Norway 

Spruce.     Imago  emerged  Feb.  27. 
Apanteles  xylina  Say Pionea  rimosaUs.     Bred  from  cocoons  on 

and  with  host  on  Cabbage,  July  26." 

Apanteles  sp Orfjtjia  JencostUjma.    Bred  from  host,  Oct. 

Ajianteles  flavicouchii*  Kiley Bred  from  cocoons  found  on  weed  stubble, 

Apr.  23.     Imago  emerged  Apr.  30. 

Subfamily  Agathidinae. 

Mic^odl^s  simillimus  Cress  Lixus  scrohicoUis  and  Lepidopterous  larvae. 

Bred  from  cocoons  found  in  Ragweed 
pith  infested  by  host,  Apr.  27.  Imagos 
emerged  May  1.  Plenty  on  Gooseberry 
bushes  in  bloom  and  infested  by  Nema- 
ius  ventricosus,  May  2. 

Subfamily  Calyptinae. 

C'alyptus  tibiator  Cress Lepidopterous  larva.     Cocoons  taken  from 

pith  of  Anibroaia  artemismfolia  in  mines 
of  host,  Apr.  27.  Emerged  May  8.  Fly- 
ing, May  8. 

Subfamily  Helconinae. 

Helcou  ligator  Say Scohjtus  midicus  and  Agrilus  egeniis.     Bred 

from  branches  of  Celiis  occidentals  in- 
fested by  host. 

Helcou  tetrapodii  Ashm.  MS Tetropium  cinnamopterum.      Cocoon  found 

iu-pupal  climber  of  host  in  sapwood  of 
Spruce  log  (J&Jes  «iV/;-rt)  July  8.  Imago 
emerged  July  14. 

Subfamily  Aphidiinae. 

Aphidius  avenaphis  Fitch A^jJiis  mali.     Bred  from  Aphids  on  nursery 

stock,  July  20. 

The  Braconidoe  mentioned  above  were  determined  by  Dr.  Eiley  and 
Mr.  Ashmead ;  the  Buprestidie  and  CerambycidiE  imagos  by  Dr.  Horn, 
and  the  Scolytidie  by  Mr.  W.  Eichhoff,  Germany.  Mr.  Ashmead  has 
prepared  descriptions  of  the  new  Braconidie. 

*  This  species  was  found  plentifully  wherever  the  host  was  observed.  Gardeners 
generally  were  destroying  the  cocoons,  supposing  they  were  the  eggs  of  the  caterpil- 
lars. 
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NOTES  ON  THE  HABITS  OF  SOME  CALIFORNIA  COLEOPTERA. 

]}y  D.  W.  COQUILLETT,  Lo8  Atigdcs,  Cnl. 

Tritoma  calif ornica. — Found  several  larviie  in  lamella?  of  fungi  on  a 
rotten  willow  stump  February  24.     Beetles  issued  April  29. 

Anthaxia  cvneogaster. — Found  tliis  beetle  in  a  burrow  beneath  the  bark 
of  a  dead  and  dry  branch  of  Juglans  calif  ornica  February  6.  In  a  sim- 
ilar situation  was  a  nearly  grown  larva,  evidently  of  this  species. 

A  second  beetle  was  in  its  burrow  in  a  dead  and  dry  branch  of  Jug- 
lans calif  ornica  March  9;  it  was  in  the  solid  wood,  and  its  burrow  was 
next  to  and  at  right  angles  with  the  surface. 

Hydnoccra  scahra. — Two  larvjie  were  found  beneath  loose  bark  on  an 
ap])le  tree  infested  with  Woolly  Apliis  January  16.  I  placed  in  its  cage 
two  Tineid  larvjie,  which  it  attacked  and  extracted  their  juices.  Spun 
in  bottom  of  box  a  thin  white  cocoon,  through  which  the  pupa  is  plainly 
seen.  Pupated  May  10 ;  beetle  May  30.  Found  a  pupa  among  dead 
leaves  in  crotch  of  orange  tree  June  -4,  and  the  beetle  issued  June  13. 
One  in  cocoon  of  Garpocapsa  pomonelhi.,  beneath  loose  bark  on  an  apple 
tree,  March  24. 

Redohia  granosa. — Found  a  tough  gray  elliptical  cocoon  3  by  5""" 
long,  beneath  loosened  bark  of  a  dead,  dry  branch  of  Jugkms  calif  ornica 
February  7;  the  beetle  issued  March  8  through  a  large  irregular  hole 
on  one  side,  just  before  the  end. 

Vrilleta  expansa. — Found  many  larv?e  in  dead  and  dry  wood  of  Quer- 
cus  agrifolia  September  22.  Two  living  beetles  were  found  in  the 
breeding  can  February  21,  and  twelve  more  March  26. 

Sinoxylon  declive. — Two  beetles  of  this  species  were  in  the  can  con- 
taining orange  wood  July  20  (the  same  wood  as  that  from  which  Lyctus 
striatus  mentioned  below  were  bred) ;  five  more  July  26,  three  of  them 
in  their  burrows  in  the  wood ;  these  burrows  usually  extend  lengthwise 
with  the  grain,  are  cylindrical,  and  packed  firmly  with  gnawed  wood. 
In  these  burrows  I  found  larvffi  which  agree  closely  with  those  of  Psoa 
maculata. 

Mr.  Edwin  0.  Van  Dyke  informs  me  that  he  has  bred  this  species 
from  dead  Acacia  wood  and  also  from  Umhellularia  californica.  The 
pupa  is  similar  to  that  of  Psoa  maculata. 

Before  pupating  the  larva  gnaws  a  burrow  to  the  surface  nearly  at 
right  angles  to  its  regular  burrow  and  takes  up  a  position  about  three- 
fourths  of  an  inch  from  its  mouth,  packing  it  firndy  on  either  side,  and 
pupating  in  the  cell  thus  formed.  In  the  burrow  the  larva  presses  the 
hind  half  of  its  body  against  the  under  side  of  the  front  half,  pressing  the 
legs  forward.  I  found  the  pupa  in  the  orange  wood  July  27.  Mr.  Com- 
pere, of  Los  Angeles,  informs  me  that  these  beetles  sometimes  bore 
into  the  pith  of  rather  large  sized  rose  bushes  that  have  been  cut  off" 
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near  the  top.  At  Orange  a  Sinoxylon  deolive  was  found  in  its  burrow 
in  a  piece  of  orange  wood  turned  into  a  potato  masher  and  left  in  the 
turning  hithe  over  night.  The  beetle  liad  burrowed  into  this  stick  dur- 
ing the  night. 

Sinoxylon  suturale. — Found  several  pupfe  and  a  few  recently  trans- 
formed beetles  in  their  burrows  in  dead  grape  vines  October  4.  They 
were  mostly  at  the  joints,  usually  two  at  each  joint.  In  one  of  the  bur- 
rows I  found  a  parasitic  pupa  not  inclosed  in  a  cocoon.  The  parasite 
issued  October  28. 

AmpMcerus  punctipennis. — On  the  4th  of  October  I  found  two  of  these 
beetles  in  a  burrow  in  a  dead  and  dry  branch  of  a  fig  tree.  March  26 
I  found  three  beetles,  each  in  a  burrow  in  a  dead  and  dry  grape  cane. 
They  had  evidently  burrowed  into  the  cane  while  in  the  beetle  state, 
since  their  heads  were  turned  in  an  opposite  direction  from  the  mouth 
of  the  burrow.  Two  of  the  beetles  were  dead,  but  the  third  was  still 
alive. 

Psoa  mmulata. — Found  many  larvae  in  dry  apple  limbs  October  9. 
Several  had  entered  the  tips  of  the  lateral  short  branches  and  extended 
their  burrows  down  the  main  branches,  packing  them  with  a  sawdust- 
like substance.  October  11 1  found  several  larvae  and  one  pupa  in  dead 
and  dry  prunings  of  grapevines. 

On  the  1st  of  January  I  found  four  beetles  and  eleven  i^upte  in  a 
rotten  stem  of  Audihertia polystachya;  the  beetles  had  but  recently  es- 
caped from  the  pupae  and  no  larvt^e  were  found.  By  the  14th  of  Janu- 
ary four  beetles  had  issued.  I  captured  a  beetle  of  this  species  at  Santa 
Barbara  April  11. 

Lyctus  striatus. — Found  several  pupae  in  a  dead  grapevine  October  4 ; 
they  were  in  their  burrows  between  the  joints.  Two  beetles  issued 
October  10,  and  three  others  were  in  their  burrows  October  22. 

October  28,  1888,  I  obtained  several  pieces  of  wood  from  a  trunk  of 
an  orange  tree  that  had  been  cut  down  about  two  years  pre\iously;  at 
that  time  there  were  numerous  round  holes  in  it  about  one-sixteenth  of 
an  inch  in  diameter,  and  upon  splitting  it  open  I  found  a  great  many 
burrows  closely  packed  with  the  gnawed  wood.  I  inclosed  this  wood 
in  a  tin  can,  and  one  beetle  was  found  June  1,  1889;  the  can  was  last 
examined  May  15.  When  next  examined,  June  19,  three  beetles  were 
found ;  twelve  were  found  July  20  and  three  July  26. 

March  21  I  obtained  several  pieces  of  dead  and  dry  sycamore  wood 
containing  the  burrows  of  wood-boring  insects,  and  June  1  two  living 
and  two  dead  beetles  of  this  species  were  found.  This  box  was  last 
examined  May  15. 

Phymafodesjnglandis. — These  beetles  were  in  their  burrows  in  the  sap- 
wood  just  beneath  the  bark  of  a  branch  of  Juylans  californica  March 
9.  Some  of  them  were  still  soft,  having  but  recently  issued  from  the 
pupa  state.  In  this  same  situation  I  found  a  pupa  and  several  legless 
larvae,  evidently  of  this  species. 
17754—1^0.  7 3 
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Xylotreclms  nauticus. — Found  several  larvjie  of  this  species  in  a  dead 
and  dry  stump  of  Quercus  agrifoUa  December  1),  1889;  tbey  bore  oval 
holes  in  the  wood,  the  holes  extending  from  the  interior  of  the  stump 
direct  to  the  surface  and  continuing  nearly  through  the  bark.  In  some 
of  these  burrows  I  found  three  dead  beetles  of  X  nauticns.  A  living 
beetle  was  in  this  box  July  17,  1890. 

Ipochus  fasciatus. — Found  four  larvfe  October  10  in  dead  and  dry 
apple  twigs.  When  extended  the  body  is  a  trifle  thicker  at  each  end 
than  in  the  middle.  August  2  one  was  still  a  larva,  and  in  one  of  the 
burrows  I  found  a  dead  beetle.  Found  several  adults  of  this  species 
beneath  projecting  bark  on  apple  tree  June  4. 

Cassida  texana. — Found  many  larvae  and  tive  beetles  on  Solanum 
xanti  May  12.    Beetles  issued  IVIay  29. 

Phloeodes  diaholicus. — Found  three  larvfe  in  rotten  willow  stumps 
February  28.  Found  one  in  rotten  sycamore  log  March  24.  September 
8  found  several  of  these  larva?  in  a  rotten  willow  stump,  and  in  the  same 
stump  I  found  a  pupa,  evidently  of  this  species,  and  a  beetle  still  in  its 
cell  in  the  rotten  wood. 

Ccelocnemis  calif ornicus. — Three  larv?e  were  taken,  May  20,  in  a  rotten 
sycamore  stump.    One  pupated  July  3  and  the  beetle  issued  July  18. 


EARLY   PUBLISHED   REFERENCES  TO   SOME  OF    OUR    INJURIOUS 

INSECTS. 

By  r.  M.  Webster. 

It  was  in  the  legislature  of  one  of  the  western  States,  I  believe,  that, 
in  a  speech  opposing  a  certain  measure,  a  member  stated  that  we  had 
no  destructive  insects  until  the  advent  of  entomologists,  and,  now,  the 
more  entomologists  the  more  bugs  and  the  greater  the  damage.  Among 
the  unentomological  an  insect  is  new  or  old  according  as  it  has  hap- 
pened to  be  observed,  and  while  no  one  would  for  a  moment  concur  in 
the  opinion  of  the  statesman,  as  above  expressed,  nevertheless  even  the 
entomologist  is  sometimes  puzzled  to  determine  whether  or  not  he  is 
dealing  with  a  new  subject  or  an  old  one,  and  often,  too,  after  he  has 
carefully  followed  his  new  depredator  through  its  entire  cycle,  at  the 
expense  of  weeks  of  study,  and  publishes  his  results,  ere  the  ink  of  the 
printer  is  dry,  in  some  old  dusty  volume,  where  he  least  expects  it,  he 
will  find  that  as  much  or  even  more  had  been  learned  years  before. 

Then,  too,  the  early  history  of  some  of  our  best  known  species  is  en- 
veloped in  obscurity,  and  it  is  probable  that  they  were  destructive  in 
the  fields  ofthe  aborigines  long  before  the  adventof  the  white  man.  John 
Josselyn,  who  styled  himself  "  gentleman,"  and  made  a  voyage  to  New 
England  in  1638-'39,  and  again  in  1G63,  remaining  until  1671,  tells  us  in 
a  record  of  his  voyages  that,  in  the  cornfields  of  the  natives,  "there  is  a 
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bug  that  lies  in  the  earth  and  eateth  the  seed,  that  is  somewhat  like  a 
mag-got,  of  a  white  color  with  a  red  head,  and  about  the  bigness  of  one's 
finger,  and  an  inch  or  an  inch  and  a  half  long,"  which  in  our  day  we  at 
once  recognize  as  the  white  grub.  For  many  years  these  worms  were 
believed  to  turn  to  briers.  In  1824  Mr.  Jacob  Cist  figured  the  fungus  para- 
site of  these  worms,  Torruhia  rave)ieUi,  and  though  he  disapi^roved  of 
the  brier  theory,  he  accounted  for  the  presence  of  the  growth  by  con- 
sidering it  to  be  the  sprouts  of  corn  originating  from  kernels  which  had 
been  eaten  by  the  worm.* 

William  Wood,  who  visited  this  country  in  1629  to  1633,  stated 
that  the  Indians  exceeded  the  English  husbandmen  in  keeping  their 
fields  clean  of  weeds  and  '^  undermining  worms."  As  early  as  1736  John 
Bartram  complains  of  his  plums  being  destroyed  by  an  insect,  and,  later, 
states  that  all  stone  fruits  except  the  Peach  were  subject  to  attack,  some 
kinds  of  cherries  outgrowing  it.t 

In  a  paper  read  before  the  Agricultural  Society  of  Bucks  County,  Pa., 
July  20,  1822,1  Mr.  James  Worth  calls  attention  to  the  following  insects 
affecting  wheat :  First,  a  little  worm  found  in  the  lower  part  of  the 
stalks  of  wheat  and  rye,  in  spring  and  fall,  and  about  the  joints  in 
June;  second,  a  worm  in  the  straw  above  the  upper  joints,  which  causes 
the  early  change  of  color  of  the  ear,  assuming  a  ripe  appearance  but 
producing  no  grain;  third,  a  species  of  louse  or  Aphis  which  infest 
grounds  and  feed  upon  the  roots  of  wheat,  corn,  young  trees,  etc.,  and 
do  immense  damage.  Under  the  head  of  the  first  there  was  doubtless 
a  confusion  of  Isosoma  liordei  (and  possibly  tritici,  also,  as  the  larvjB 
are  described  later  as  being  pale  yellow  with  brown  spots  about  the 
mouth)  and  Meromyza  americana,  and  possibly  also  a  species  of  Oscinis. 
The  second  points  unerriugly  to  Meromyza,  the  larvte  being  clearly  de- 
scribed in  Memoirs  of  Penn.  Agricultural  Society,  Vol.  1,  p.  165,  and 
antedates  the  discovery  and  description  of  the  species  by  Dr.  Fitch 
about  thirty-four  years. 

According  to  a  notice  in  the  Prairie  Farmer,  p.  216  of  volume  for 
1845,  this  insect  was  reported  in  Michigan.  Of  this  notice  the  follow- 
ing sentence  is  very  significant:  "In  one  instance  nine  eggs  were  found 
in  a  single  straw,  one  of  which  had  just  hatched.-'  Specimens  of  in- 
fested straw  were  also  forwarded  to  the  Country  Gentleman  from  Scipio- 
ville,  :Nr.  Y.,  in  1879,  which  the  sender  stated  contained  eggs,  besides 
larviie  and  pupse. 

]Sr()w,  the  eggs  of  any  of  the  insects  known  to  affect  this  portion  of  the 
stem  of  the  wheat  plant,  are  by  far  too  minute  to  be  noticed  by  the  un- 
skilled observer.  As  we  have  elsewhere  shown,  §  the  larvie  of  Meromyza 
are  attacked  by  a  species  of  mite,  Seteropus  ventricosus,  the  gravid 

^American  Journal  of  Science,  Vol.  8,  pp.  269-271,  PI.  4. 
tThe  Cultivator.     New  Series.     Vol.  7,  p.  269. 
t  American  Farmer,  Vol.  4,  p.  394. 
^  Rep.  Comm.  Agr.,  1884,  p.  390. 
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female  of  which  has  the  appearance  of  a  globular  egg,  and  it  seems  at 
least  reasonable  that  reports  of  eggs  having  been  found  in  connec- 
tion with  these  larvae  were  due  to  a  confusion  of  the  parasites  whereby 
they  were  taken  for  eggs.  This  question  is  of  peculiar  interest,  as,  if 
this  be  true  the  occurrence  of  Heteroj) us  in  America  in  1845,  would  by 
several  years  antedate  its  discovery  and  description  in  England  by 
New[)ort.  In  1856,  Dr.  Asa  Fitch  described  under  the  name  of  Aphis 
maidis  a  species  of  Aphides  aft'ecting  the  stems  of  roasting  ears,  in 
August.*  And  in  1863  Mr.  B.  D.  Walsh  reared  what,  until  quite  re- 
cently, at  least,  was  supposed  to  be  the  root  form  of  this  species  from 
roots  of  corn.t  Thirty-four  years  prior  to  the  appearance  of  the  first  of 
these  publications,  Mr.  Tho.  Emory,  of  Poplar  Grove  (State  not  given), 
in  a  communication  relating  to  a  disease  of  wheat  known  as  "  Sedging," 
says,  ''  I  believe  this  insect  is  the  same  as  that  known  by  the  name  of 
the  root-louse  in  corn,  so  frequently  found  in  that  plant,  growing  after 
clover,  when  the  land  is  early  flushed,  and  which  occasions  so  stunted 
and  diseased  growth  that  it  rarely  recovers  until  late  in  the  summer, 
and  net  then  if  the  season  is  dry."  | 

Another  corn  insect  was  reported  from  Buckingham,  Va.,  in  1828,  by  Mr. 
Charles  Yancey,  the  depredator  being  "a  little  white  worm  with  copper- 
colored  head,"  which  perforated  the  stalks  of  young  corn  just  below  the 
snrface  of  the  ground,  which  destroyed  the  growth. §  This  depredator 
and  its  method  of  attack  agree  so  closely  with  what  we  know  of  the 
larvje  of  DiahroHca  l-^-punctaUij  which  has  since  been  observed  working 
similar  injury  in  Virginia, ||  that  it  appears  quite  probable  that  this  is 
an  early  exhibit  of  its  destructive  propensities.  The  injury  to  Blue 
Grass,  which  has  siuce  been  found  to  be  largely  caused  by  a  species  of 
Thrips,  was  observed  in  New  York  as  early  as  1841,  but  the  depredator 
was  not  discovered. T[ 

The  advent  of  the  Striped  Cucumber  Beetle,  Diahrotica  vittata,  is  en- 
veloped in  obscurity,  but  the  use  of  covered  frames  for  the  protection 
of  the  vines  dates  back  to  1823.**  The  small  beetle.  By  turns  unicolor, 
though  studied  as  a  raspberry  insect  by  both  Fitch  tt  and  Packard  ||  in 
1870,  bobs  up  serenely  in  tlie  Eural  New  Yorker  as  a  new  depredator, 
from  Michigan,  in  1885.§§ 

The  new  inspiration  given  to  the  studies  of  the  economic  features  of 
entomology  by  the  establishment  of  experiment  stations  is  very  proper, 

*  Second  Rep.  Ins.  N.  Y.,  pp.  318-320,  1856. 

t  Proc.  Ent.  Soc.  Phil.,  vol.  1,  p.  300,  1863. 

t  American  Farmer,  vol.  4,  p.  71,  May  24,  1822. 

^  American  Farmer,  toI.  10,  p.  3, 1828. 

II  Insect  Life,  vol.  4,  p.  104. 

51  The  Cultivator,  New  Series,  vol.  1,  p.  206,  July,  1844. 

** American  Farmer,  vol.  4,  p.  374, 1828. 

tt  Fourteenth  Report,  p.  358. 

tt  Insects,  New  and  Little  Known.     Pamph.,  p.  12. 

§§  Rural  New  Yorker,  August  22, 1885. 
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and  the  feeling  of  emulation  among  scientific  workers  quite  commend- 
able, yet  in  all  of  tliis  activity  it  is  well  before  one  does  the  honors  of 
introducing  to  his  fellows  a  new-found  depredator  to  look  well  to  it  that 
some  one  has  not  performed  the  same  office  even  before  the  time  of  either 
himself  or  his  immediate  ancestors.  The  earlier  agricultural  and  horti- 
cultural publications  of  the  country  are  fall  of  references  to  the  depreda- 
tions of  insects  whose  names,  if  they  had  any,  were  unknown  to  the 
observer,  yet  often  the  most  important  characteristics  are  so  clearly 
described  as  to  leave  little  or  no  doubt  as  to  the  species  involved. 


THE  COLOR  OF  A  HOST  AND  ITS  RELATION  TO  PARASITISM. 

By  C.  W.  Stiles,  Ph.  D.,  and  A.  Hassall,  M.  E.  C.  V.  S.,  Bureau  of  Animal  Industry, 
U.  S.  Department  of  Agriculture. 

In  Prof. Wallace's  book  on  Darwinism,  it  is  stated  that  white  cattle 
are  more  subject  to  the  attack  of  flies  than  dark  colored  cattle,  and 
that  white  fowls  are  more  subject  to  the  gape-worm  disease  than  dark 
fowls.  In  regard  to  the  former  statement,  two  explanations  immedi- 
ately occurred  to  us,  *.  e.,  (1)  the  flies  would  be  more  easily  seen  upon 
a  white  background  than  upon  a  dark  background,  and  the  assumed 
correlation  between  the  host  and  its  parasites  would  be  in  this  case 
only  apparent,  or  (2)  the  white  color  might  attract  the  flies  more  than 
a  dark  color.  It  is,  in  fact,  a  common  household  belief  that  if  ob- 
jects of  various  colors  are  suspended  from  the  ceiling  of  a  room,  the 
light-colored  objects  attract  the  flies  more  than  the  dark  colored  ob- 
jects. We  can  hardly  see,  though,  how  the  white  color  of  fowls  can 
stand  in  any  relation  to  their  Nematode  parasites,  since  the  latter  have 
no  organs  of  sight,  and  the  only  explanation  which  we  could  imagine 
was  that  the  white  fowls  are  constitutionally  weaker  than  dark  fowls, 
and  would  on  this  account  succumb  more  easily  to  the  ravages  of  the 
worms  than  darker  fowls  with  hardier  constitutions.  There  is,  how- 
ever, serious  objection  to  assuming  that  white  fowls  are  inferior  to 
dark  fowls,  since  white  breeds  of  fowls  exist  which  are  very  hardy — the 
White  Leghorn,  for  instance. 

Upon  inquiring  among  our  Mends  we  find  the  most  contradictory 
opinions  in  regard  to  the  two  statements  by  Wallace  mentioned  above. 
Mr.  Howard  states  that  there  is  certainly  no  connection  between  the  color 
of  cattle  and  the  Horn-fly  {Hcematohia  serrata)  -,  several  persons  have 
noticed  that  white  horses  are  attacked  more  by  flies  than  dark  horses, 
while  other  persons  are  not  willing  to  admit  this  statement.  From  two 
sources  we  have  the  statement  that  on  two  farms  it  was  very  noticeable 
that  the  white  chickens  were  considerably  weaker  than  the  dark  fowls, 
while  from  other  sources  we  have  the  opposite  statement. 

In  hopes  of  obtaining  some  decisive  evidence  for  or  against  Professor 
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Wallace's  statements  we  cordially  invite  correspondence  upon  tliis  sub- 
ject with  veterinarians,  stock-raisers,  and  farmers,  and  sliall  he  pleased 
to  compile  the  result  of  this  correspondence  for  a  later  issue  of  this 
journal. 


EXTRACTS  FROM  CORRESPONDENCE. 

The  Effects  of  a  Spider  Bite  on  a  Child. 

On  the  5th  of  last  October  I  returned  home  with  my  wife  and  infant  child  from  a 
week's  visit  in  Boston,  arriving  about  7  o'clock  p.  m.,  and  as  soon  as  the  cradle  was 
ready  the  child  was  soon  asleep,  being  very  tired.  We  had  been  home  nearly  two 
hours  and  the  child  in  bed  an  hour  or  a  little  less  when  we  were  startled  by  piercing 
cries  from  the  bedroom.  Taking  up  a  lamp  and  followed  by  my  wife  I  hastened  into 
the  room,  much  startled  by  the  unusual  severity  of  the  crying.  The  little  one  was 
sitting  up  in  her  cradle  and  seemed  to  be  in  great  pain  and  badly  frightened ;  yet  we 
could  see  no  signs  of  illness  nor  cause  for  fright,  and  it  was  some  time  before  my 
wife  could  quiet  her.  At  last  the  crying  gave  place  to  sobbing,  with  less  frequent 
spells  of  convulsive  trembling,  that  at  first  had  been  almost  constant.  So,  thinking 
all  was  favorable,  I  returned  to  my  letters,  leaving  my  wife  with  the  infant  in  her 
arms.  I  had  been  at  my  desk  but  a  few  minutes  when  I  was  called  again  to  the  side 
of  the  child,  when  my  wife  drew  my  attention  to  the  child's  left  eye,  and  there  I 
noticed  for  the  first  time  that  the  under  lid  was  highly  inflamed  and  somewhat  swol- 
len the  swelling  extending  for  nearly  an  inch  along  the  lid,  and  with  the  exception 
of  a  slioht  tino-e  on  the  cheek  the  inflammation  was  confined  at  this  time  to  the  lid. 

Thinkin"-  it  was  the  result  of  the  bite  of  a  mosquito,  I  bathed  the  swollen  part 
with  a  solution  of  Hamamelis,  and  for  a  time  this  seemed  to  soothe  the  pain,  and  my 
wife  soon  felt  warranted  in  again  placing  her  in  the  cradle.  Again  I  was  called  into 
the  room  by  my  wife,  who  informed  me  that  a  spider  was  on  the  pillow.  Taking 
the  lamp  I  examined  the  cradle,  and,  sure  enough,  there  was  a  small  and  rather  hand- 
some colored  spider,  which  I  secured  and  placed  in  a  pill  box  for  future  identifica- 
tion. The  child  was  very  fretful,  and  the  inflammation  and  swelling  were  rapidly 
increasing,  and  now  (at  10:30  p.  m.)  it  covered  the  whole  under  eyelid  and  extended 
to  the  side  of  the  nose  and  cheek.  The  child  was  in  a  high  fever,  the  skin  dry  and 
hot,  pulse  rapid,  but  seemed  very  weak.  She  no  longer  cried  as  before,  but  the  rest- 
lessness increased,  while  there  was  almost  incessant  trembling,  as  if  in  great  fear  or 
very  cold.  A  5  per  cent  solution  of  carbolic  acid  was  used  two  or  three  times,  but 
later  on  was  discarded  for  ammonia.  No  special  benefit  could  be  observed  by  the 
use  of  either,  Hamamelis  having  the  most  soothing  eftect.  A  little  past  midnight 
the  inflammation  had  extended  to  the  upper  eyelid,  and  it  soon  became  evident  that 
it  was  following  a  rapid  course  that  would  include  the  right  eye,  and  had  already 
worked  downward  halfway  to  the  lip  on  the  left  cheek.  Before  2  o'clock  it  had 
crossed  the  nose,  and  quite  a  severe  swelling  began  on  the  eyelids,  but  before  it 
reached  the  right  eye  it  had  extended  on  the  left  side  of  the  forehead  nearly  to  the 
hair.  At  3  o'clock  the  inflammation  remained  the  sama;  the  left  eye  could  scarcely 
be  opened,  and  that  only  with  great  difficulty,  the  fever  still  high,  but  pulse  more 
normal,  nervous  twitchings  of  the  muscles  less,  and  quiet  sleep  took  the  place  of  the 
uneasy  naps. 

There  was  no  nausea  at  any  time,  and  after  3  o'clock  food  was  taken.  In  the  morn- 
ing the  fever  had  subsided,  but  the  inflammation  and  swelling  were  as  virulent  as 
ever,  and  it  was  not  until  the  end  of  the  third  day  that  it  had  subsided  sufficiently 
to  be  considered  much  better,  and  nearly  two  weeks  before  no  trace  could  be  seen  of 
it.  The  place  where  the  spider  inflicted  the  wound  was  very  minute,  scarcely  noticed 
until  after  the  inflammation  had  reached  its  limit,  and  looked  more  like  the  puncture 
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caused  by  the  stiug  of  some  small  Hymenopterous  insect  than  anything  else;  the 
wound  -was  of  a  liiglier  color  and  there  was  a  hard  but  small  lump  on  the  lid  for 
some  days. — L.  E.  Hood,  Massachusetts. 

[The  spider  sent  by  Mr.  Hood  was  Latrodectus  mactans.] 

Insect  Pests  in  Bermuda. 
(Extract  from  a  Report  by  Vice-Consul  J.  B.  Heyl,  of  Bermuda.) 

This  island  was  clear  of  insect  pests  until  some  time  in  1858  or  1859,  when  a  ves- 
sel was  brought  here  in  distress,  with  a  cargo  of  oranges,  which  were  sold  at  auc- 
tion, and  the  fruit  was  carried  all  over  the  island,  and  in  a  few  months  our  flourishing 
trees  were  covered  with  an  insect  which  gave  the  trees  the  appearance  of  being 
whitewashed.  This  insect  fed  on  the  bark  of  the  tree,  extracting  the  yellow  sap 
therefrom  and  causing  the  bark  to  curl  up.  Every  device  thought  of  was  tried,  but 
the  island  was  soon  cleaned  of  nearly  every  tree.     All  this  came  from  the  distress  cargo. 

Another  insect  was  afterwards  introduced  in  peaches.  The  island  at  that  time  was 
stocked  with  a  delicious  peach.  This  insect  was  a  small  Avhite  maggot,  which  de- 
stroyed all  the  peaches  on  the  island.  As  the  infested  fruit  fell  to  the  ground  no 
trouble  Avas  taken  to  destroy  it,  and  the  insects  increased  so  that  they  attacked  other 
fruit,  mangoes,  loquats,  etc.      The  maggot  turned  into  a  very  small  bug.      *      *      « 

Reply. —  *  *  *  The  maggot  in  Peach  has  been  recently  studied  and  reported 
upon  in  No.  1  of  vol.  iii.  Insect  Life.  *  *  *  The  scale-insect  on  the  bark  of 
Orange  is  the  Chionaspis  citri  of  Louisiana,  treated  in  A-arious  reports  of  the  Ento- 
mologist, which  are  now  unfortunately  out  of  print.  The  best  remedy  for  this  insect 
is  the  application  of  a  kerosene-soap  emulsion,  the  formula  for  which  is  given  on  page 
3  of  Circular,  No.  1,  new  series. 

Insect  Injury  to  Cocoanut  Palms. 

I  take  the  liberty  to  address  you  with  a  view  to  ascertain  if  it  would  be  possible  to 
have  a  remedy  for  the  destruction  of  an  insect  called,  in  the  island  of  St.  Domingo, 
Catarron,  and  in  Cuba  Cncaradton,  which  attacks  young  cocoanut  trees  on'the  second 
or  third  year  of  their  growth. 

I  own  a  cocoanut  plantation  in  Samana  Bay,  St.  Domingo,  and  I  have  found  out 
that  from  the  month  of  March  to  September  this  insect  is  A^ery  active  in  destroying 
young  cocoanut  trees.  It  confines,  apparently,  its  work  to  the  night  time.  I  think 
that  the  Caiarron  belongs  to  the  family  of  the  nocturnal  Cuciijo  of  the  West  Indies  or 
the  Firefly  of  this  country.  Its  size  is  about  1^  an  inch  in  length,  by  1  inch  wide, 
and  it  is  perfectly  harmless.  As  a  further  illustration  of  the  manner  in  Avhich  this 
insect  accomplishes  its  destructive  Avork,  I  Avill  state  that  the  young  cocoanut  tree, 
after  sprouting  on  a  seedling  bed,  is  planted  from  four  to  six  inches  in  the  ground, 
leaving  one-half  or  three-quarters  oA^er  the  soil.  The  worm  attacks  the  tree  on  any 
side  and  jierforates  the  husk  to  the  nut,  continuing  its  Avork  until  the  sprout  under 
the  husk  is  reached  and  the  heart  of  it  is  destroyed. 

I  haA^e  submitted  the  idea  that  perhaps  by  submerging  the  tree  in  coal  tar  mixed 
with  bitter  aloes  and  Paris  green,  the  bug  might  be  preA^ented  from  invading  the 
husk ;  but  they  say  that  the  fume  of  coal  tar  will  kill  the  plant.  The  main  point  is 
to  find  some  lastiiiy  matter  to  coA^er  the  surface  of  the  husk,  without  injuring  the 
tree,  that  will  at  the  same  time  protect  it  against  the  voracity  of  the  insect.  [M. 
Pomarez,  New  York,  Noa  ember  10,  1891. 

Reply. — On  page  136  of  the  current  A-^olume  we  have  published  some  information 
relative  to  the  Palm  Weevil,  Avhich  may  or  may  not  be  the  insect  of  which  you  com- 
plain. *  *  ^  It  may  be  that  you  Avill  consider  the  suggestion  concerning  trap 
palms  of  some  practical  A-alue  in  your  case.     As  you  particularly  mention,  however. 
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the  desirability  of  a  preventive  wash,  I  may  state  that  in  some  i>ortioiis  of  the  country 
the  apple-tree  borers  are  prevented  from  entering  the  trunks  of  apple  ti'ees  by  painting 
the  trunks  with  soft  soap  reduced  to  the  consistency  of  a  thick  paint  by  the  addition 
of  a  strong  solution  of  washing  soda. — [November  12,  1891.] 

Biological  Notes  on  Mioracis,  Chramesus,  and  Coscinoptera. 

The  remarks  in  Insect  Life,  vol.  iv,  p.  94,  concerning  Micracis  suturalis  and  M. 
aculeata  Lee,  require  a  little  consideration.  Whatever  may  have  led  Messrs.  Eich- 
hoff,  Judeich,  and  Nitsche  to  express  the  opinion  that  the  life  duration  of  Scolytidse 
is  only  one  year  (normally),  certain  it  is  that  the  foregoing  species,  as  well  as  Chra- 
mesus icoriw  Lee,  are  biennial,  uninfluenced  appreciably  by  indoor  breeding,  and 
even  triennial,  when  the  wood  in  Avhich  they  breed  is  kept  two  years.  Narrative. — 
A  hickory  tree  was  deadened  early  in  1888,  was  cut  down  about  the  middle  of  April, 
1889,  and  a  barrel  of  the  limbs  placed  in  the  open  air  in  the  yard,  covered  on  top 
with  canvas,  protected  by  a  cover  of  boards.  A  number  of  Chramesus  icoriw  ap- 
peared five  or  six  weeks  afterward,  but  no  Micracis,  as  certainly  would  have  been  the 
case  had  these  species  been  annual  alone,  as  in  this  case  indoor  breeding  could 
scarcely  have  been  a  retarding  factor.  Next  season,  1890,  from  May  15  to  July,  great 
numbers  of  C.  icorice  and  M.  aculeata  emerged,  with  M.  suturalis  in  less  abundance. 
The  same  barrel  of  wood  this  season,  1891,  yielded  quite  a  number  of  the  former  two 
species  and  a  few  of  the  latter;  had  the  tree  remained  standing,  I  conclude  no 
Micracis  would  have  appeared  the  first  year  from  the  egg,  and  that  all  would  have 
emerged  the  second  year,  as  the  condition  of  the  limbs  the  third  year  would  certainly 
have  been  adverse  to  so  prolonged  a  development.  There  is  a  possibility  that  some 
of  the  Scolytid*  may  be  either  annual  or  biennial,  one  of  the  determining  factors 
being  the  time  ot  oviposition.  May  or  August.  (For  further  observations,  see  Can. 
Eut.,  vol.  XXIII,  p.  65.) 

The  article  of  Mr.  CockerelFs  cited  (ib.,  p.  148)  has  not  been  seen.  The  reason  for 
suggesting  that  the  chrysomelide  larvaj  sent  by  him  found  in  an  ants'  nest  were  most 
probably  Coscinoptera  vittigera  was  that  that  species  came  abundantly  from  the  same 
re'i'ion  with  the  larvoe.  The  article  in  the  American  Naturalist  on  the  ants'  nest 
habit  of  C.  dominicana  had  not  been  seen,  nor  the  figures  in  the  Sixth  Missouri  Report 
and  third  volume  of  the  American  Entomologist  consnlted.  Narrative. — FivelarviB, 
probably  half  grown,  were  received  perhaps  in  April.  Only  two  of  the  cases  were 
unbroken.  All  were  placed  in  a  cage,  with  earth  and  dead  old  leaves;  all  soon  died 
except  one  in  a  case,  which  fed  for  five  or  six  weeks,  doubling  the  size  of  its  case, 
finally  closing  it,  not  abruptly,  but  roundly.  The  larvje  were  of  a  dirty  pale  color, 
with  a  yellow  head  dashed  with  brown,  and  had  formidable  mandibles.  The  case 
externally  was  entirely  smooth,  without  ribs  or  inequalities,  the  ends  were  nearly  of 
the  same  diameter  and  shape,  that  at  the  head  being  smaller ;  it  seemed  to  be  com- 
posed of  particles  of  ash-gray  earth  united  by  a  secretion,  and  was  uot  readily  solu- 
ble in  cold  water.  This  case  did  not  much  or  at  all  resemble  the  figure  of  C.  domi- 
nicana given  in  the  Sixth  Missouri  Report,  but  rather  that  of  Chlamys plicata,  without 
its  gibbosity.  The  larva  died  without  pupating,  with  its  head  at  the  entrance.  To 
absolutely  determine  the  species  the  imago  must  be  bred.  The  larva  of  these  sac- 
bearing  Chrysomelidje  are  possibly  carnivorous  as  well  as  feeders  on  old  leaves,  as 
suggested  by  the  experiments  of  W.  S.  Barnard  {American  Entomologist,  vol.  in,  227), 
and  from  which  it  is  proven  that  C.  dominicana  can  breed  without  the  intervention 
of  an  ant's  nest.  An  ant's  nest,  however,  must  prove  very  attractive  to  such  larv;e, 
as  there  is  found  an  abundance  of  good  food,  plenty  of  clay  prepared  from  which 
to  construct  their  cases,  and  also  good  shelter  from  the  disintegrating  effects  of  pro- 
longed rains. — [John  Hamilton,  M.  D.,  Pennsylvania,  December  11,  1891. 


269 

Remedies  for  "Wire-worms. 

Please  tell  me  if  there  is  a  more  economical  remedy  to  kill  wireworms  than  salt? 
If  not,  how  large  a  <iuautity  would  it  require  to  kill  every  one  and  not  att'ect  the  next 
crop?  Would  fall  plowing  alone  help  the  matter? — [T.  E.  Martin,  New  York,  October 
16,  1891. 

Reply. — Wireworms  are  the  larvte  of  Click  Beetles,  au<l  by  destroying  the  beetles 
before  they  have  deposited  their  eggs,  from  which  the  wireworms  issue  in  the  spring, 
the  cro}}  of  worms  will  be  greatly  reduced.  This  affords  the  best  means  of  limiting 
the  damage  resulting  from  their  attacks.  The  use  of  salt  is  rather  doubtful  on  ac- 
count of  the  large  amount  necessary  to  cover  a  sufficient  area  to  kill  the  worms,  and 
fallijlowingwouldnotbeoftheslightest  benefit.  A  very  effectual  andpractical  remedy 
consists  in  attracting  the  beetles  to  poisoned  bait.  Some  elaborate  experiments  in 
this  direction  have  been  made  by  Prof.  Comstock  and  show  that  the  beetles  can  be 
easily  attracted  to  baits  of  clover  which  have  been  poisoned  by  wettiag  with  one  of 
the  arseuicals.  These  baits  consist  of  small  bunches  of  the  freshly  cut  plant,  about 
one-fourth  pound  in  weight,  distributed  throughout  the  field  and  protected  and  kept 
moist  by  being  covered  with  boards. 

As  an  indication  of  the  efficiency  of  this  method  it  is  stated  that  a  series  of  twelve 
traps  yielded  in  three  days,  482  beetles  or  an  average  or  more  than  40  per  trap.  These 
traps  shoiild  be  put  out  during  the  early  summer,  and  the  beetles  killed  within  the 
majority  of  cases  have  not  deposited  their  eggs  and  the  consequent  depredations  of 
their  larvie,  the  Wireworms,  will  be  greatly  diminished.  It  frequently  happens  that 
the  infested  areas  are  rather  limited  in  extent  and  do  not  cover  the  entire  field,  and 
where  this  is  the  case  the  labor  of  distributing  bait  will  be  greatly  lessened.  The 
bait  should  be  renewed  once  or  twice  per  week  during  the  early  part  of  summer.  In 
place  of  the  clover,  corn-meal  dough  and  sliced  potatoes  are  used,  but  clover  has 
proven  itself  the  most  valuable.  Where  a  field  has  become  extensively  infested  by 
the  worms  there  is  little  which  can  be  done  so  far  as  any  actual  experiment  has 
shown.  It  has  been  found  that  a  heavy  top  dressing  of  kainit  acts  fairly  well  against 
the  Cutworms,  and  as  this  is  a  valuable  fertilizer,  no  harm  certainly  could  be  brought 
about  by  experimenting  with  it  against  Wireworms.  If  you  are  in  position  to  try 
this  remedy  it  would  give  us  pleasure  to  receive  a  report  upon  it  from  you.  The 
starving-out  remedy  is  efficacious,  but  this  means  the  total  loss  of  one  crop  from  the 
infested  field,  as  the  laud  is  left  in  fallow  through  one  entire  season.  As  the  worms,^ 
however,  may  remain  for  three  years  in  the  larval  state,  this  method  is  sometimes 
used.  It  has  frequently  been  claimed  that  by  sowing  the  infested  field  to  buckwheat ; 
the  worms  will  be  starved  out,  as  they  will  not  eat  of  this  crop.  This,  however,  has 
been  disputed  and  we  would  hardly  recommend  it  without  more  authoritative  infor- 
mation.*—[October  24,  1891.] 

Coleopterous  Larvae  in  a  Cistern. 

I  send  you  herein  larvre  from  a  neighbor's  cistern  brought  me  for  identification. 
They  have  been  pumped  up  from  the  same  cistern  for  several  years  in  varying  quanti- 
ties; what  are  they?     *     *     *    — [M.  C.  Read,  Ohio,  December  11,  1891. 

Reply. — ^  *  *  While  we  are  not  able  to  determine  these  larvie  definitely  they 
seem  without  doubt  to  belong  to  some  beetle  of  the  family  Dascyllidie.  Your  neigh- 
bor should  search  for  beetles  in  and  about  his  cistern  and  send  them  on.  In  that 
way  we  can  probably  identify  the  species.*     *     *    — [December  16,  1891.] 

A  Longlcorn  Borer  in  Apple  Roots. 

I  send  a  worm  and  some  pieces  of  apple-tree  root.  *  *  *  This  apple  tree  is  five 
years  old,  never  very  thrifty,  which  I  supposed  was  in  the  kind  of  tree,  Autumn  Straw- 

*See  also  special  note  on  p.  231  of  the  current  volume. 
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berry;  this  past  summer  it  acted  as  if  it  was  troubled  with  leaf  blight.  I  sprayed 
four  times  with  copper  solution  and  three  times  with  London  purple,  to  no  purpose; 
also  looked  for  borers,  but  found  none,  or  any  signs,  except  that  the  bark  at  the  ])ase 
of  the  tree  had  turned  black.  I  have  just  dug  up  the  tree  and  found  twenty-seven  of 
these  worms  eating  the  roots. — [H.  H.  Gushee,  Tennessee,  November  7,  1891. 

Reply. — *  *  *  The  large  grubs  which  you  send  are  the  larvje  of  one  of  the 
long-horned  beetles  known  as  Orihosoma  hrunneum.  These  insects  are  not  very 
abundant,  and  cases  of  damage  to  orchard  trees  are  rare,  so  that  yo^  probably  have 
no  reason  to  fear  any  great  injury  from  them. — [November  12,  1891.] 

'Was  it  Diabrotica  12-punctata  ? 

The  following  extract  from  a  letter  written  by  Mr.  Charles  Yancey,  of  Bucking- 
ham, Va.,  dated  March  8,  1828,  and  published  in  the  American  Farmer,  Vol.  10.  p.  3, 
describes  a  depredator  whose  method  of  work  seems  quite  similar  to  that  of  this 
species.  The  writer  was  of  the  opinion  that  "  the  fly  "  deposited  its  eggs  in  the  fall, 
upon  the  stalks  of  Carrot  weed  and  also  on  Hogweed 

"  Sir  :  I  am  much  annoyed  with  a  little  white  Avorm  having  a  copper-colored  head. 
They  perforate  the  stalks  of  young  corn  just  below  the  surface  of  the  ground,  which 
destroys  its  growth.  The  corn  is  not  exempt  from  their  depredations  until  it  joints. 
I  have  listed  my  corn  lands,  leaving  the  clover  in  the  middle  of  the  rows  to  supply 
them  with  food.     This  is  a  palliative  but  not  a  remedy." 

For  my  own  part  I  can  not  call  to  mind  any  insect  except  the  larvte  of  Diabrotica 
12-punctata,  which  answers  this  description  both  as  to  form,  color,  and  method  of 
work.— [F.  M.  Webster,  Ohio,  December  28,  1891. 

The  Clover-leaf  Beetle  in  western  Pennsylvania. 

Phytononms  punctatns. — If  not  known  from  some  other  source,  it  may  be  of  interest 
to  state  that  this  beetle  has  reached  this  part  of  Pennsylvania  (Allegheny  County), 
thou"-h  its  depredations  have  not  attracted  the  attention  of  agriculturists  as  yet. 
Three  years  ago  I  saw  specimens  which  were  taken  here  and  in  the  adjoining  county 
of  Westmoreland;  this  season,  1891,  I  took  a  few  specimens  in  nearly  every  collecting 
tour  in  June  to  July,  and  saw  on  the  pavements  of  the  city  an  occasional  individual. 
From  the  statements  of  collectors  I  learn  it  is  now  not  uncommon  in  parts  of  West- 
moreland County.— [John  Hamilton,  m.  d.,  Pennsylvania,  December  11,  1891. 

The  Rice  Weevil  in  dry  Hop  Yeast. 

I  to-day  had  a  sample  of  dry  hop  yeast  sent  me  from  Ocala,  Fla.,  tilled  with  little 
black  bugs,  that  bore  through  the  yeast  and  apparently  feed  upon  it. 

I  would  like  to  have  you  identify  them  for  me.  What  I  would  like  to  know  is : 
Are  they  peculiar  to  the  southern  climate,  or  are  they  a  bug  that  attacks  yeast  in  the 
northern  latitudes  ?—[F.  B.  Thurber,  New  York,  October  19,  1891. 

Reply. — The  "little  black  bugs"  in  dry  hop  yeast  are  specimens  of  the  so-called 
Rice  Weevil,  a  cosmopolitan  insect  which  feeds  upon  all  stored  farinaceous  products 
and  upon  drugs  and  many  other  substances,  seeming  to  prefer  those  which  have  a 
vegetable  origin.  They  are  more  liable  to  abound  in  southern  climates,  but  if  they 
once  obtain  a  foothold  in  an  establishment  like  yours  in  New  York,  they  will  be  lia- 
ble to  do  considerable  damage.  Their  occurrence  in  dry  yeast  is  not  remarkable, 
but  so  far  as  I  know  it  has  not  been  reported  before.— [October  21,  1891.] 

How  to  kill  Tree-borers. 

Quite  a  number  of  ways  for  destroying  the  larvre  of  various  kinds  that  live  in  the 
bark  and  sapwood  of  the  apple  and  other  varieties  of  fruit  trees,  have  been  published, 
but  none  of  them  are  as  good,  in  my  judgment,  as  the  way  that  I  now  recommend. 
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I  know  of  uo  better  way  of  effectually  putting  a  stop  to  their  depredations  than  by 
using  unadulterated  kerosene  quite  freely  wherever  the  castings  of  the  larva?  are 
seen  protruding  through  the  bark.  As  soon  as  the  kerosene  comes  in  contact  with 
these  sawdust-like  castings  it  is  absorbed  and  carried  by  capillary  attraction  until 
it  ijermeates  the  Avhole  burrow  aud  conies  in  contact  witli  the  larva?,  and  then,  soon, 
this  noted  little  tenant  is  lifeless. 

In  using  kerosene  there  is  no  use  in  cutting,  digging  into,  or  in  any  way  mutilat- 
ing the  tree  to  find  the  larva.  The  fluid  kerosene  will  find  it,  and  this  is  enough  for 
practical  purposes,  and  then  Nature  "steps  in"  with  her  "healing  art"  and  mends 
the  damage  done  to  the  tree.  The  amount  of  kerosene  used  for  this  purpose  is  so 
small  that  it  endangers  in  no  way  the  health  of  the  tree.  A  person  can  visit  and 
inspect  many  trees  in  a  single  hour,  and,  if  necessary,  apply  the  spout  of  a  can  aud 
flow  a  small  amount  of  kerosene  in  various  places. 

The  beauties  of  this  way  of  killing  the  borers  are' no  mutilation,  quick  work,  sure 
death,  and  little  expense.— [T.  B.  Ashton,  Kansas,  November  13,  1891. 

Note  on  the  Carphoxera  Herbarium  Pest. 

Carplioxera  ptelearia. — This  moth,  which  is  so  well  described  in  the  November  num- 
ber of  Insect  Life,  I  became  well  acquainted  with  practically  fifteen  years  ago, 
while  collecting  plants  in  Southern  California.  Dried  plants  are  nearly  all  subject 
to  the  attacks  of  this  insect  in  this  country,  and  in  two  or  three  weeks  they  will  de- 
stroy a  nice  specimen,  as  they  attack  the  buds  and  flowers  first. 

It  is  about  ten  years  since  I  first  mounted  a  dozen  of  the  little  moths  in  my  ento- 
mological cabinet,  and  there  they  have  remained  to  this  day,  unseen  and  unstudied 
by  Eastern  entomologists  except  once,  about  six  years  ago,  when  a  prominent  New 
York  entomologist  saw  them.  He  thought  them  a  species  of  Eupithecia.  He  took 
away  specimens  of  the  moth,  and  also  of  the  larva  which  I  got  for  him  from  my  dried 
plants,  but  I  never  heard  from  him  about  them. 

This  moth  lives  and  breeds  largely  in  barns  where  loose  or  unbaled  alfalfa  hay  is 
kept.  Sometimes  when  I  walk  on  a  mow  of  loose  hay  a  swarm  of  the  moths,  hundreds 
in  number,  will  arise  from  the  hay.     In  fact  the  moth  is  quite  at  home  here. 

As  of  late  years  I  Jiave  been  more  interested  in  entomology  than  in  botany,  I  have 
asked  Mr.  S.  B.  Parish,  a  competent  botanist  of  this  place,  about  his  experience  with 
the  pest  in  recent  years.  His  observations  indicate  that  a  preference  is  shown  by  the 
larvjB  for  some  plants  while  others  are  evidently  avoided.  Plants  preferred  are 
Stillingia,  all  Lupines,  Vicinus,  and  nearly  all  the  Composita? ;  and  those  avoided 
noticeably  are  most  of  the  Euphorbiacea?,  Crotons,  all  grasses,  and  particularly  all 
ferns. 

Now  as  to  means  of  defense  against  the  pest.  First,  it  is  evident  that  the  moths 
find  their  mates  or  pair  while  in  flight,  at  night,  and  any  means  of  preventing  their 
pairing  strikes  at  the  root  of  the  evil  at  once.  To  this  end  a  tight  cabinet  of  small 
compartments  is  the  best  remedy.  Or,  wrapping  the  herbarium  specimens  in  large 
sheets  of  paper  will  help,  if  tight  cabinets  can  not  be  had.  Second,  poisoning,  and 
frequent  handling  of  the  plants. — [W.  G.  Wright,  California. 

Treatment  of  the  Squash  Borer. 

Having  seen  several  communications  in  relation  to  MeliUia  cucurUto',  in  Insect 
Life,  I  would  like  to  state  my  observations  of  the  insect  during  the  past  few  years. 
Living  as  I  do  in  the  market  gardening  district  of  Long  Island,  I  have  had  a  good 
opportunity  of  doing  so.  I  find  that  the  moths  begin  to  come  out  by  the  middle  of 
June  and  continue  to  do  so  until  the  middle  of  August  or  even  later.  During  the 
past  season  I  caught  something  over  200  of  them  and  did  not  begin  to  take  them 
until  after  the  12th  of  July ;  on  the  6th  of  July,  on  my  return  from  the  Jamesburg 
convention  of  entomologists,  in  conversation  with  Prof.  J.  B.  Smith  he  made  the  ob- 
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servation  that  they  were  all  gone,  when  I  asserted  that  I  could  catch  100  of  them  if  he 
wished  them.  He  said  that  I  could  not  do  it,  so  when  I  got  home  I  began  catching 
them  and  took  the  above  number  and  gave  over.  But  a  friend  of  mine,  Mr.  A.  Van 
Siclen,  a  market  gardener,  continued  to  kill  them  on  his  A'ines,  and  he  told  me  that  as 
near  as  he  could  judge  he  killed  500  more  before  they  ceased  coming  out.  The  female 
after  she  issues  from  the  ground,  which  usually  occurs  about  10  o'clock  a.  m.,  does 
not  have  any  connection  with  the  male  until  the  evening,  as  I  have  never  found  them 
paired  through  the  day.  After  pairing  the  female  does  not  commence  to  lay  her  eggs 
till  the  second  day. 

Prof.  Smith  says  they  lay  the  eggs  at  the  bottom  of  the  vine,  even  on  the  leaves. 
The  larva  on  coming  out  seeks  a  suitable  place  and  goes  to  work ;  if  in  case  it  falls 
from  the  vine  it  crawls  about  until  it  finds  another,  when  it  immediately  goes  to  work, 
which  accounts,  in  my  opinion,  for  the  greater  number  being  found  at  the  root  of 
the  vines.  But  I  have  found  them  in  the  vine  a  long  distance  from  the  root,  six  or 
seven  feet  in  some  cases.  If  every  egg  was  laid  in  the  proper  place  (and  the  female 
lays  some  150  or  more)  there  would  not  be  a  single  vine  come  to  perfection ;  as  it,  is  a 
being  many  of  them  are  lost  by  falling  from  the  vine  and  dying  of  starvation,  or  by 
great  eaten  by  the  ants.  Prof.  Smith  says  that  to  eradicate  them  you  must  crush  the 
eggs  by  rubbing,  which  would  be  a  very  laborious  process,  as  it  would  necessitate 
going  over  the  vines  a  great  number  of  times.  I  consider  it  far  pi-eferable  to  kill  the 
adult  insect,  which  may  be  done  very  readily  after  5  p.  m.  or  before  7  a.  m.,  as  be- 
tween these  hours  the  insects  are  quite  torpid.  -  They  will  always  be  found  sitting 
on  the  upper  side  of  the  leaf  (I  have  never  found  one  under)  and  generally  near  the 
junction  of  the  leaf  and  the  stalk.  Any  one  may  know  them  by  their  big  red  hind 
legs.  By  placing  one  hand  under  the  leaf  and  moth  and  striking  it  with  the  other 
the  moth  may  readily  be  killed.  I  had  no  trouble  in  placing  the  cyanide  bottle  over 
them  in  that  manner,  and  even  when  I  made  a  miss  of  it  the  moth  would  fall  to  the 
ground  and  I  would  get  it  there.  As  they  Itecome  quite  torpid  on  the  approach  of 
evening  and  do  not  become  active  until  the  sun  shines  warm  again,  it  is  useless  to 
seek  them  in  the  bright  sunshine.     I  have  also  caught  them  on  cloudy  or  rainy  days. 

As  the  farmers  do  not  plant  the  Hubbard  or  Boston  squash  for  winter  use  until 
July,  I  Avould  adA'ise  the  planting  of  a  coiajde  of  rows  of  white  squash  early  in  the 
spring.  One  on  each  side  of  the  ground  to  be  planted  later  on,  and  as  they  would 
be  (luite  grown  by  the  time  the  moths  began  to  come  out  and  as  they  naturally 
seek  the  largest  vines  it  would  enable  the  farmer  to  catch  them  without  having  to 
go  over  the  whole  patch,  while  the  other  A'ines  were  small,  but  later  on  he  would 
have  to  go  over  the  whole  patch.  One  of  my  farmer  friends  tried  it  this  summer 
and  found  it  a  great  success,  having  the  best  crop  he  ever  had,  scarcely  losing  a 
vine.  I  woiild  also  advise  the  burning  of  the  vines  in  the  fall  after  becoming  dry, 
as  some  of  the  larv;v,  especially  the  later  ones,  make  their  cocoons  in  the  vines,  but 
the  earlier  ones  invariably  go  into  the  earth,  about  one  inch  deep,  and  if  left  undis- 
turbed would  come  out  in  June,  but  the  farmer  in  plowing  turns  them  under  so 
much  deeper  that  it  takes  them  much  longer  to  work  their  way  to  the  top  of  the 
ground,  where  I  have  found  many  of  the  vacant  pupa  skins  sticking  half  way  out. — 
[J.  V.  D.  Walker,  New  York,  December  23,  1891. 

Where  are  the  Eggs  of  the  Clover  Hay-worm  laid? 

The  theory  advanced  by  Prof.  Webster  in  regard  to  the  Clover  Hay-worm  that 
"the  eggs  may  be  deposited  on  the  plants  in  the  field  and  the  larvse  thus  be  drawn 
to  the  stack  or  mow,  "  is  not  corroborated  by  my  experience  of  the  present  season. 
On  Juno  15  and  17  I  mowed  clover,  and  on  the  latter  date  put  one  load  in  a  barn. 
Being  interrupted  by  rain  nothing  more  was  done,  except  to  dry  out  the  wet  hay, 
until  the  22d  when  it  was  put  in  stacks  in  the  field  where  it  grew.  On  the  23d  the  re- 
mainder, amounting  to  several  tons  was  mown,  and  on  the  24th  was  hauled  to  another 
barn.     Within  the  present  week  I  have  carefully  examined  the  hay  in  both  barns  and 
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find  it  entirely  free  from  worms,  while  the  stacks  are  badly  eateu,  aud  swarmmg 
with  worms  of  all  sizes.  Evidently,  if  larva?  or  eggs  had  been  upon  the  growing 
clover  the  worms  should  now  be  found  in  all  of  the  hay. — [G.  M.  Dodge,  Missouri, 
December  27,  1891. 

The  Box-elder  Bug  attacking  Fruit  in  Washington  State. 

First  letter. — Inclosed  I  send  some  bugs  for  your  inspection.  They  appeared 
last  year,  but  did  no  damage  till  this  summer,  when  they  attacked  the  fruit  in  great 
numbers,  destroying  large  quantities  of  plums,  peaches,  apples,  aud  some  grapes. 
They  suck  the  juice  from  the  fruit,  leaving  it  dry  and  fibrous.  When  about  half 
^rown  they  begin  to  grow  wings  aud  become  spotted  with  black.  Before  that  time 
they  are  blood-red.  [I.  N.  Newkirk,  Columlda  County,  Washington,  October  22, 
1891. 

Reply. — The  insect  which  you  sent  is  a  rather  common  bug  known  scieutitically  as 
Leptocorls  trivittnta.  lu  some  parts  of  the  West  this  bug  has  iu  late  years  become 
Isnown  as  the  •'  Box-elder  Bug  "  on  account  of  its  seeming  prefereuce  for  the  Box-elder 
{Xeffundo  accroides) ,  a  tree  Avhicli  is  commonly  grown  for  shade  in  many  of  our  cities. 
We  have  seldom  heard  of  this  insect  damaging  fruit  as  you  describe,  but  in  1885  re- 
ceived a  similar  account  from  Kanab,  Kane  County,  Utah.  The  Entomologist  would 
"be  much  interested  to  know  whether  the  Box-elder  tree  grows  in  the  vicinity  of  your 
orchard.  In  the  Utah  occurrence  iusects  bred  upon  the  Box-elder  and  deserted  this 
tree  for  the  ripening  fruit.  The  best  remedy  which  can  be  recommended  is  to  spray 
the  bugs  wherever  noticed  in  any  numbers  with  a  dilute  kerosene-soap  emulsion 
made  according  to  the  formula  given  upon  page  3  of  Circular  No.  1,  second  series. 
The  application  should  be  made  as  early  iu  the  season  as  possible,  as  the  bugs  breed 
rapidly,  and  every  one  killed  in  the  spring  will  be  a  considerable  saving.  Search 
should  be  made  for  their  breeding  places,  and  they  should  be  destroyed,  if  possible, 
hefore  they  make  their  appearance  upon  the  fruit.     [October  30,  1891.] 

Second  Letter.— In  reply  to  your  inquiry  relative  to  the  growth  of  Box-elder  in 
the  vicinity  of  those  Box-elder  Bugs,  as  you  call  them,  I  will  make  a  general  state- 
ment which  I  deem  pertinent  to  the  inquiry.  The  bugs  have  been  generally  distrib- 
uted in  Columbia  and  Garfield  counties,  within  the  bounds  of  my  knowledge.  There 
-are  quite  a  number  of  timber  cultures  scattered  through  these  counties  in  which  Box- 
elder  is  the  principal  timber  used.  I  have  a  grove  of  these  trees  standing  beside  my 
orchard.  These  bugs  are  a  tolerable  make-shift  for  bedbugs  when  young,  crawling 
into  beds  and  biting  quite  sharply.  They  have  been  noticed  hanging  in  bunches  like 
bees,  to  Box-elder  branches.— [I.  N.  Newkirk,  Washington,  November  10,  1891. 

Notes  on  the  "Blood-sucking  Cone-nose." 

First  letter. — Is  not  the  Conorhiitus  saiiguisugus  a  relative  of  the  genus  Eednvius'? 
They  fly  at  night,  alighting  in  a  straight  flight  near  a  light,  to  seek  on  lauding  a 
dark  nook  to  hide.  They  are  more  common  iu  fresh,  cool,  damp  weather,  becoming 
scarce  towards  July.  They  are  very  active.  I  fouud  one  disturluug  a  settlement  of 
bedbugs,  another  eating  what  I  think  was  a  young  Blattid.  Their  bite  is  very 
severe  aud  deep.  I  believe  they  have  some  hooks  to  cling  with  while  sucking,  and 
have  a  kind  of  veuom,  making  the  wouud  sore  aud  itching,  with  a  bui-niugpain  last- 
iug  two,  three,  aud  four  days.  While  at  a  high  temperature  the  sensation  is  more 
acute,  the  general  eflects  do  not  last  so  long.  I  use  volatile  alkali  against  all  such 
stings  of  insects  so  far  with  success ;  never  tried  spiders  yet,  and  do  not  care  to. 
[Emile  J.  Louguemare,  Missouri,  September  14,  1891.      #     -     * 

Reply  :  Conorliinus  sangiiisKgus  comes  very  close  in  classiflcatiou  to  the  genus  Bedit- 
vius,  and  both  genera  occur  in  the  same  subfamily.  Your  having  observed  Conorhi- 
vus  feeding  on  a  Blattid  (?)  is  very  interesting  aud  well  worth  going  on  record. 
Your  experience  also  with  the  bite  of  this  insect  is  quite  a  common  one,  and  many  of 
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us  have  experienced,  to  our  sorrow,  tlie  severity  of  the  wounds  resulting  from  the 
venom  of  the  insect.     [September  16,  1891.]     *     »     * 

Second  Letter. —  *  *  *  Mj'  experience  with  Conorhinus  sanffuisugus  is  rather 
limited.  Along  in  the  summer,  about  May  20,  my  attention  was  drawn  to  this 
Hemipteron  by  being  bitten  by  what  I  supposed  to  be  bedbugs.  A  careful  search 
was  promptly  made,  but  no  bugs  could  be  found.  Still  we  were  bitten,  and  one 
morning  my  mother  handed  me  a  big  bug  distended  with  blood,  and  for  several  morn- 
ings by  looking  we  were  enabled  to  find  from  one  to  two  about  the  bed.  The  log 
house  which  we  rent  is  roughly  built,  and  they  hid  in  the  walls  during  the  day  and 
came  out  at  night.  There  were  not  many,  for  after  killing  a  dozen  or  so  we  were 
not  bothered  any  more.  This  bite  was  not  much  more  severe  than  that  of  a  bedbug, 
and  no  ill  consequences  followed  like  those  of  which  I  have  read.  Those  captured 
on  the  bed  in  the  morning  were  gorged  with  blood,  as  stated  in  my  letter  on  page 
466  of  volume  iii.  Insect  Life.  I  have  caught  them  out  in  the  woods  and  I  do  not 
see  what  they  get  to  suck  blood  from  out  there.  I  suppose  in  cases  where  their  bites 
prove  seriously  injurious  the  person  must  be  in  ill  health.  *  *  *  [A.  N.  Caudellj 
Indian  Territory,  October  29,  1891. 

The  Orange-leaf  Aleyrodes. 

I  send  a  few  leaves  from  orange  trees  on  my  plantation  at  this  place  (lat.  27°  30'). 

From  last  April  to  August  I  had  millions  of  a  tiny  white-winged  insect  (pink  tint), 
on  some  300  or  more  of  my  trees  and  caused  them  to  disappear  by  using  whale-oil 
soap,  lime,  etc.  Three  hundred  trees  are  now  black  with  the  smut,  leaves,  branches, 
and  all.  Is  this  insect  Aleyrodes  citrifolii  ?  Does  this  insect  or  smut  hurt  the  vitality 
of  the  tree  in  any  way?  The  smut  is  on  the  fruit  also,  and  some  of  my  oranges  have 
been  rendered  almost  insipid  (usually  delicious)  either  by  the  insect,  smut,  or  the 
insecticide  applied  (probably  the  latter).  Any  suggestion  from  you  touching  this 
miserable  pest  and  how  best  to  get  rid  of  the  Avinged  insect,  if  it  again  appears,  and 
the  smut,  will  be  very  gratefully  received. — [Charles  H.  Foster,  Florida,  January  8, 
1891. 

Reply. —  #  *  *  T]jp  insect  which  you  send  is,  as  you  suppose,  Aleyrodes 
citrifolii.  The  smut  fungus  is  the  result  of  the  abundance  of  these  insects. 
The  work  of  the  insects  undoubtedly  reduces  the  vitality  of  the  tree,  and  while 
the  fungus  mycelium  does  not  penetrate  the  plant  substance,  yet,  by  forming  a 
dense  coating,  it  undoubtedly  still  further  reduces  its  vitality.  The  insect  is  now 
upon  the  leaves  in  its  wingless  form,  and  many  of  the  specimens  sent  by  you  were 
still  living  and  about  full  grown.  The  tiny  white-winged  form  is  the  adult  in- 
sect. The  immature  insects  can  be  destroyed  by  the  application  of  a  dilute  kerosene- 
soap  emulsion  made  according  to  the  formula  on  page  3  of  Circular  No.  1  of  this  Divi- 
sion and  the  smut  fungus  can  be  removed  from  the  trees  by  spraying  with  a  strong 
whale-oil  soap  solution  (7  pounds  of  the  whale-oil  soap  to  28  gallons  of  water).  This  is 
so  strong,  however,  that  it  will  damage  the  foliage  if  allowed  to  remaili  on  long,  and 
it  should,  therefore,  be  allowed  to  remain  on  the  tree  only  about  two  hours,  and  the 
tree  should  then  be  sprayed  with  pure  water.  The  strong  alkaline  solution  will  cut 
the  fungus,  so  that  it  can  be  easily  washed  off  by  the  water  spray. — [January  14, 
1892.] 

Orange  Chionaspis  in  Florida. 

I  inclose  section  of  an  orange  twig  on  which  is  some  kind  of  scale  insect  that  is  new 
here.  It  is,  so  far  as  I  know,  confined  to  one  locality,  but  seems  to  be  spreading  rap- 
idly.    *     '     *     [E.  Beau,  Florida,  October  23, 1891. 

Reply. —  #  »  *  The  scale  which  you  send  is  the  Orange  Chionaspis  (Chionaspis 
citri  Comst.).  This  insect  occurs  in  the  West  Indies  and  is  the  commonest  orange 
scale  in  Louisiana.  It  is  rare  in  Florida  and,  in  fact,  we  have  only  received  it  once  from 
your  State.    In  Louisiana  it  does  considerable  damage  to  orange  trees  and  if  it  appears 
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to  be  spreading  with  you  there  is  every  reason  to  believe  that  it  will  become  seriously 
injurious  unless  remedial  measures  are  undertaken.  You  will  find  the  species  men- 
tioned upon  page  40,  of  Hubbard's  "Insects  Affecting  the  Orange."— [October  26, 
1891.] 

On  the  Treatment  of  Human  Patients  affected  with  Screw  "Worm. 

I  have  delayed  answering  your  kind  communication  relating  to  the  Texas  Screw 
Worm,  Compsotnyia  (Lticilia)  maceUaria,  until  hearing  from  the  Louisiana  and 
Texas  Experiment  Stations,  to  which  you  referred  me.  I  am  in  receipt  of  their 
bulletins  on  the  subject,  and  find  them  very  complete  in  every  detail.  Yet  the 
remedies  which  are  described  in  the  bulletins  as  being  efficacious  in  the  destruc- 
tion of  the  Screw  Worm  (chloroform,  ether,  carbolic  acid,  bichloride  mercury, 
turiientine,  etc.),  are  scarcely  applicable  to  human  patients,  owing  to  the  ex- 
treme sensitiveness  of  the  parts  affected.  I  have  tried  all  of  the  enumerated  mate- 
rials for  the  destruction  of  the  Screw  Worm,  and  my  experiments  scarcely  tally  with 
those  of  the  bulletins.  For  example,  I  have  found  the  worm  to  live  for  four  minutes 
in  pure  carbolic  acid;  in  strong  turpentine  for  fifteen  minutes.  Chloroform  has 
proved  most  satisfactory,  as  the  maggot  was  killed  by  immersion  for  thirty  seconds. 

It  is,  however,  unnecessary  to  add,  that  it  .is  impossible  to  apply  these  medica- 
ments in  pure  form  in  so  sensitive  a  locality  of  the  delicate  mucous  membrane  of  the 
nose  and  pharynx ;  again,  in  a  diluted  form,  such  remedies  would  accomplish  but 
little.  Therefore,  in  treatment  of  my  patients  medicaments  were  unsuccessfully 
tried,  and  surgical  measures  had  to  be  instituted.  *  ''  * — [M.  A.  Goldstein,  M.  r>., 
Missouri,  December  13, 1891. 

Bot-fly  Larvge  burrowing  under  the  Skin  of  Man. 

*  *  *  In  reference  to  the  article  in  Insect  Life,  vol.  II,  pp.  238,  239;  "A  grub 
supposed  to  have  traveled  in  the  human  body,"  I  greatly  regret  that  I  have  no  more 
separata  left  of  my  article  in  the  Swedish  "  Entomologisk  Tidskri/t,"  on  the  occur- 
rence of  Dipterous  grubs  under  the  skin  of  man.  As  pointed  out  in  this  article,  we 
have  known  of  such  occurrences  in  some  districts  of  our  country  for  one  hundred 
years  past  and  up  to  the  present  time.  Many  of  these  grubs  I  have  myself  seen  and 
examined,  and  they  were  all  of  them  Hypoderma  larvae  {sine  dubio — Hyp.  bovis),  and 
as  a  rule  they  have  undertaken  longer  ramblings  under  the  skin,  always  in  upward 
directions,  previous  t'>  their  appearance  through  an  opening  in  a  tumor  on  the  upper 
part  of  the  body  (head,  neck,  shoulders,  etc.).  All  of  them  lived  in  this  manner 
for  months,  and  came  out  in  the  course  of  the  winter  mouths  (February  or  so),  but 
were  always  still  much  too  young  to  be  hatched.  However,  I  have  no  doubt  at  all, 
that  they  belong  to  Hyp.  bovis,  as  it  is  especially  in  those  persons  who  take  care 
of  cattle  in  the  summer  months  that  such  grubs  are  to  be  found  during  the  winter. 
It  is  evidently  the  smell  of  cattle  which  attracts  the  Bot  Fly  to  them.  Hyp.  diana 
does  not  occur  in  our  country. 

The  article  may  be  found  in  the  Entomologisk  Tidskrift,  Stockholm,  1886,  pp.  171-187, 
and  contains  also  a  short  historic  r^sum6  of  all  accidents  of  this  kind  observed  up  to 
that  time,  and  which  have  been  published  here  in  Norway  and  elsewhere. — [W.  M. 
Schoyen,  Norway,  November  11, 1891. 

Reply. — *  *  *  The  facts  which  you  give  me  concerning  this  traveling  larva  of 
Hypoderma  are  very  interesting,  and  I  will  look  up  the  article  in  the  Entomologisk 
Tidskri/t  for  1886.  As  you  will  have  noticed  probably  upon  pages  201  and  207,  vol. 
II,  IxsECT  Life,  Dr.  Cooper  Curtice,  formerly  of  this  Department,  claims  to  have 
proven  that  Hypoderma  bovis  frequently  hatches  from  the  egg  in  the  cesophagus  of 
cattle,  pierces  the  cesophagal  walls  and  travels  through  the  subcutaneous  tissue  until 
it  reaches  a  point  under  the  skin  of  the  back  where  it  becomes  more  or  less  encysted. 
The  facts  which  you  give  have  a  strong  bearing  on  this  more  or  less  theoretical 
position  of  Dr.  Curtice.— [November  27, 1891.] 
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The  Horn  Fly  in  Mississippi. 

It  may  be  of  interest  to  entomologists  to  know  that  this  insect  has  of  late  been 
reported  in  many  localities  in  the  eastern  portion  of  this  State.  Early  in  October  I 
received  a  letter  from  Mr.  A.  H.  Bush,  of  Macon,  requesting  information  in  regard  to  a 
"  troublesome  fly  "  that  had  appeared  in  his  herd  of  cattle  early  last  May.  From  the 
habits  of  the  insects  as  given  by  Mr.  Bush  I  was  quite  sure  that  the  insect  was  the 
Horn-fly,  and  a  visit  to  Macon  November  2  proved  this  to  be  the  case.  At  this  time 
but  a  few  flies  were  to  be  seen,  but  I  was  informed  that  before  a  cold  snap  of  the 
week  preceding  the  fly  had  been  very  numerous. 

Desiring  to  know  the  extent  to  which  this  insect  was  distributed  throughout  the 
State,  an  inquiry  was  inserted  in  the  Southern  Live  Stock  Journal,  and  the  answers 
to  this  inquiry  showed  the  insect  to  be  present  in  nearly  all  of  the  eastern  portions 
of  the  State.  The  statements  of  correspondents  and  personal  observations  as  to  the 
habits  of  the  insect  agree  with  those  of  Messrs.  Riley  &  Howard,  and  Smith,  most  of 
the  farmers  estimating  the  decrease  in  the  flow  of  fhilk  at  nearly  one-half.  In  lo- 
calities from  which  the  Horn-fly  was  reported,  it  seems  to  have  appeared  late  in  May 
and  was  especially  numerous  during  July  and  August.  The  fact  that  it  had  not  been 
reported  from  the  western  portion  of  the  State  leads  to  the  conclusion  that  it  has 
not  yet  reached  this  locality,  or  at  least  not  in  numbers  sufficient  to  attract  attention. 

The  spread  of  this  insect  may  be  watched  with  interest.  First  attracting  .".tten- 
tion  in  New  Jersey  in  1887,  its  spread  southward  and  westward  has  been  rapid,  tliis 
year  having  appeared  in  Ohio,  Kentucky,  and  Mississippi.  As  to  its  future  distribu- 
tion and  abundance,  of  course  none  can  say,  but  it  seems  to  me  probable  that  it  will 
eventually  become  a  more  serious  pest  in  the  Southern  than  in  the  Northern  states. 
It  is  to  be  hoped  however  that  the  parasites  reported  in  the  last  report  of  the  Ento- 
mologist of  the  Department  (p.  248)  will  greatly  lessen  the  numbers  of  this  insect  in 
the  future, — [Howard  Evarts  Weed,  Mississippi,  December  6,  1891. 

A  southern  Cricket  destructive  to  the  Strawberry. 

I  send  sample  of  a  cricket,  together  with  some  of  its  young.  Is  it  a  new  species? 
Its  burrow,  when  plowed  out,  was  some  6  or  8  inches  deep  and  perhaps  2  feet  long. 
This  applies  to  all  the  species.  In  an  oblong  oval  chamber  at  the  end  of  the  channel 
leading  to  the  burrow  I  found  the  cricket  hovering  its  young,  some  thirty  in  number, 
like  a  hen  and  chickens.  During  fall  and  winter  this  insect  is,  if  numerous,  very 
destructive  to  young  strawberry  plants,  cutting  oft"  the  leaves  and  carrying  them 
into  its  hole.  A  pocket  or  cave  near  the  surface  is  always  found  full  of  the  cut  leaves. 
Have  never  seen  one  on  the  surface,  unless  dug  out,  except  at  twilight,  when  it  comes 
out  to  feed.  Have  fed  them  meal  soaked  in  strychnine,  arsenic,  and  Paris  green. 
Although  they  would  carry  it  into  their  holes  they  were  alive  when  dug  up  afterward. 
A  little  hot  water  poured  in  their  holes  kills  them.  That  is  the  only  remedy  we  have 
found,  and  answers  the  purpose  very  well.  I  am  most  perplexed  about  Nature's 
mistake  in  this  case,  and  in  course  of  time  shall  expect  to  see  this  insect  change  its 
form  into  something  like  the  Mole  Cricket,  as  its  tools  to  dig  with  are  entirelj'  inade- 
quate to  do  the  digging  it  does.  The  piles  of  dirt  are  forced  up,  and  it  looks  as  if  a 
Bausage  stutter  did  it.  At  first  I  supposed  it  merely  cleaned  out  the  holes  of  the  Mole 
Cricket,  but  I  found  by  observation  that  I  was  mistaken.  It  is  very  strong  and  active 
and  altogether  an  interesting  insect.  It  is  always  the  imperfect  insect  that  does  the 
damage,  and,  as  1  observe,  lives  a  year  before  it  breeds.  I  might  write  much  more 
of  its  habits,  but  I  expect  it  is  a  common  species  already  known  and  written  up.  It 
is  called  the  "White  or  Cotton  Cricket  here  in  the  South.  Out  of  hundreds  dug  up 
this  is  the  only  adult  or  perfect  specimen  I  have  seen. — [M.  Knickerbocker,  Florida, 
October  11,  1891. 

Eeply, — *  *  *  The  cricket  arrived  in  good  condition,  and  is  new  to  the  col- 
lection of  the  National  Museum.  It  is  a  species  of  the  typical  cricket  genus  Gryllus 
and  is  likely  to  be  new  to  science, — *     *     *     [October  17,  1891,] 
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Insanity  caused  by  Mosquito  Bites— Hibernation  of  Mosquitoes. 

I  was  interested  in  reading  a  recent  number  of  Insect  Life  (Vol.  iv,  p.  85)  to  the 
«fifect  that  the  poison  of  the  Mosquito  was  provocative  of  insanity.  When  I  was 
engaged  in  exploring  in  the  vicinity  of  the  north  shore  of  Lake  Superior  about 
twenty-five  years  ago,  I  had  more  than  one  proof  of  this  fact.  One  of  my  men  was 
badly  bitten  and  seemed  to  sufter  more  than  any  others  of  the  company.  He  became 
violently  insane  and  ran  otf  in  the  woods,  and  in  spite  of  all  etforts  he  eluded  pur- 
suit and  was  never  found  again.  Another  man  on  a  different  occasion  was  affected 
in  a  similar  manner,  and  was  captured  with  difficulty  after  a  long  chase  in  which  he 
exhibited  the  utmost  terror,  but  after  a  few  days'  close  confinement  in  the  camp  he 
regained  his  reason.  Afterwards  he  was  so  seriously  aft'ected  by  the  poison  that  he 
had  to  be  sent  home.  I  have  noticed  that  the  poison  affected  persons  differently, 
causing  severe  swelling  iu  some,  fever  in  others,  pains  in  the  limbs  in  others,  while 
some  were  but  slightly  annoyed.  I  was  myself  very  little  troubled  by  these  pests 
or  the  Black  Flies,  and  found  a  wash  of  ammonia  to  relieve  all  the  injury  to  the 
skin.  One  warm  day  in  March,  although  the  snow  was  several  feet  deep  and  the 
ice  on  the  lakes  was  five  feet  in  thickness,  the  Mosquitoes  appeared  in  swarms,  liter- 
ally blackening  the  banks  of  snow  iu  the  sheltered  places.  These  were  evidently 
the  insects  of  the  previous  summer  which  were  wintering  over.  The  Indians  told 
us  that  the  Mosquitoes  lived  over  the  winter,  and  the  old  ones  were  the  most  annoy- 
ing to  them. — [H.  Stewart,  North  Carolina,  November  3,  1891. 

Reply. — This  statement  concerning  the  biting  of  the  hiljemating  Mosquitoes  in 
the  northwest  is  paralleled  by  the  experience  of  Dr.  E.  Sterling,  published  in  Insect 
Life,  p.  403,  Vol.  iii.—  [November  5,  1891.] 

Death  of  an  Infant  from  a  Spider  Bite. 

The  inclosed  clipping  is  from  the  Cincinnati  Enquirer  of  October  11,  1891,  and  be- 
ing on  the  subject  of  spider  bites,  concerning  which  there  has  been  some  insertions 
in  Insect  Life,  may  be  of  interest  to  you. — [Edwin  A.  Hill,  Ohio,  October  23,  1891. 

Madison,  Ind.,  October  10. 

Several  days  ago  the  infant  daughter  of  Thomas  Davison,  the  stove  merchant,  was 
bitten  upon  the  finger  by  a  spider.  The  mother  Ijrushed  the  insect  away,  and  no  evil 
effects  were  noticed  for  several  hours,  when  the  hand  began  to  swell  and  a  physician 
was  called.  The  member  continued  to  swell  and  blood  poisoning  set  in,  from  the 
effects  of  which  the  child  died  to-day. 

Reply.—    *     *     *     Thank  you  very  much  for  your  clipping  regarding  spider  bites. 

It  is  a  pity  that  all  of  these  indefinite  stories  can  not  be  thoroughly  investigated. 

[October  26,  1891.] 

On  the  poisonous  Bite  of  the  Spider,  Latrodectus  mactans. 

I  send  you  by  today's  mail  a  black  spider  that  has  the  reputation  of  being  very 
poisonous,  in  fact,  several  people  have  died  from  the  eftects  of  the  bite  and  others 
have  been  very  sick.  Would  you  please  name  it  for  me?  »  *  *  [AlvahA.  Eaton, 
California,  November  14,  1891. 

Reply.—  *  *  *  The  spider  which  you  send  as  possessing  the  reputation  of 
being  very  poisonous,  is  Latrodectiis  mactans,  a  near  relative  of  the  Avell-known 
"  Katipo"  of  New  Zealand.  There  is  no  doubt  that  the  spiders  of  this  genus  Latro- 
dectus  are  very  poisonous  and  that  their  bite  has  been  followed  by  severe  illness  and 
iu  some  cases  by  death.  The  actual  records  of  fatal  cases  are,  however,  few,  and  if 
you  can  give  me  names  and  dates  of  any  fatal  cases  concerning  which  you  make  the 
general  statement,  you  will  place  me  under  obligations.  If  you  can  in  any  of  these 
cases  refer  me  to  the  medical  attendant,  I  shall  be  glad  to  open  up  correspondence 
17754:_i4o.  7 4 
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with  him.  On  pages  204-211  of  vol.  i,  Insect  Life,  you  will  find  an  article  on  this 
spider,  with  illustratious  of  the  different  forms  and  an  account  of  a  fatal  case  in 
North  Carolina.—     *     *     *     [November  28,  1891.] 

Death  due  to  the  Whip  Scorpion  and  Tarantula. 

*  *  *  While  I  was  in  El  Paso  sometime  since,  some  workmen  were  excavating 
for  a  smelting  furnace.  One  of  them  dug  out  of  the  groxmd  a  Whip  Scorpion  ( we 
called  it  Thelephonus  excnUtor)  and  was  stung  by  it,  and  died  a  few  hours  afterward. 
Whether  the  man  was  in  good  health  or  not  I  am  not  able  to  say.  I  have  known  of 
two  healthy  men  bitten  by  a  Tarantula,  that  made  only  an  ugly  sore ;  a  girl  of  twevel 
years  of  age  was  bitten  by  one  and  died  from  the  effects  of  the  bite,  but  I  am  again 
unable  to  say  whether  she  was  in  good  health  or  not.  It  seems  that  a  very  trifling 
thing  will  sometimes  cause  death  when  a  person  is  not  healthy. 

The  Mexicans  call  the  Telephonus  vinagron — smelling  of  vinegar.— [G.  W.  Dunn, 
California,  November  2,  1891. 

Tame  Birds  as  Insect  Destroyers  in  Greenhouses. 

A  glass  roof  on  the  back  building  of  our  dwelling  gives  us  a  garden  20  by  28  feet 
in  the  third  story  which  is  warmed  at  night  by  waste  heat  fi'om  kitchen,  dining,  and 
other  rooms  below.  This  attic  garden  we  use  as  a  laboratory  for  testing  soils,  plant 
foods,  and  insecticides.  AVe  also  winter  our  more  tender  and  valued  plants  in  it,  and 
this  bring  the  insects  and  eggs  along,  so  that  all  we  have  been  al)leto  do,  with  smok- 
ing twice  a  week  with  tobacco  stems  and  using  other  insecticides,  was  to  keep  the 
Aphis  in  check,  and  get  crops  of  lettuce  and  radishes  far  below  what  they  might  be 
under  other  circumstances.  We  were  obliged  to  exercise  great  care,  or  the  smoke 
would  kill  the  more  tender  flowering  plants.  We  experienced  much  more  trouble 
with  insects  in  this  garden  than  in  oirr  larger  plant  houses  outside.  Being  anxious 
to  find  some  means  of  managing  the  insect  pests,  less  injurious  to  the  plants,  we  di- 
rected our  studies  to  birds  and  placed  in  an  Indigo  Bii-d — Fr'uujiUacijanea — soon  after 
planting,  and  we  are  now  marketing  better  radishes  than  at  any  time  during  the  five 
years  we  have  been  using  the  place.  When  we  placed  the  bird  in,  the  room  was 
swarming  with  wasps  and  various  kinds  of  flies,  which  in  a  few  days  disappeared. 
During  this  time  the  bird  ate  none  of  his  seed.  It  is  yet  too  wild  to  hunt  or  eat 
during  our  presence. 

We  do  not  claim  to  have  discovered  a  complete  remedy  from  a  single  or  so  short 
a  trial ;  but  the  testimony  so  far  is  favorable,  and  my  object  in  this  letter  is  to  en- 
courage others  to  make  experiments.  We  placed  a  wire  screen  over  the  ventilating 
door  to  prevent  the  bird's  escape.  We  believe  that  these  birds,  and  jierhaps  any  of  the 
FrbKjiUa  family,  might  be  domesticated  so  as  to  occupy  our  gardens  during  summer^ 
and  remain  in  om*  plant  houses  during  winter  if  fed  and  protected.  Sylvia  sialis,  our 
Blue  Bird,  Sylvia  domesUca,  the  House  Wren,  and  others  of  that  family,  we  have  no 
doubt,  would  clear  plants  of  the  Red  Spider,  which  is  often  troublesome.  We  once 
placed  a  wounded  Crow  Blackbird  in  a  conservatory,  and  Avhen  he  recovered  he 
would  turn  up  the  leaves  with  his  great  bill  and  look  under  them  for  insects.  In  that 
case  the  conservatory  adjoined  our  dining  room,  and  a  Kobin  and  a  Mocking  Bird 
would  come  to  my  shoulders,  one  on  each,  while  at  dinner.  I  learned  of  their  power 
of  wing  from  strokes  on  my  neck  when  they  were  fighting  each  other.  As  to  the 
work  of  putting  in  wire  doors  and  wires  over  the  ventilators,  the  beautiful  plumage 
and  melodious  songs  doubly  repay  all  that.  The  beauty  oi  the  richest  collection  of 
plants  is  heightened  by  the  lively  flitting  of  birds,  and  birds  never  seem  so  pretty  as 
when  i)erching  on  plants.  We  were  glad  to  notice  your  statement  that  the  Quail, 
Cardinal  Gross1)eak,  and  other  birds  ate  the  Potato  Beetle,  and  presume  you  will 
join  US  in  our  effort  to  cultivate  public  opinion  to  such  a  degree  as  will  insure  a  better 
protection  for  and  a  more  friendly  relation  with  our  birds.— [K.  Bingham,  New  Jer- 
sey, December  1,  1891. 


279 


GENERAL  NOTES. 

MORE   INTERNATIONAL  EXCHANGES   OF  VEDALIA. 

We  are  pleased  to  record  another  successful  shipment  of  Vedalia  from 
one  country  to  another.  On  November  10  at  our  direction  Mr.  Coquil- 
lett  started  a  shipment  of  live  Vedalia  to  l^ew  Zealand.  The  former 
sending-  consigned  to  Dr.  B.  Locking,  of  jSTelson,  had  failed  owing  to 
the  opening  of  the  package  by  the  customs  and  post-ofifice  authorities 
in  New  Zealand,  who  repacked  it  in  such  a  careless  manner  that  the  in- 
sects escaped.  With  this  last  sending,  therefore,  great  care  was  taken. 
Mr.  Coquillett  accompanied  the  package  to  San  Francisco  and  placed 
it  in  charge  of  a  responsible  person  on  board  the  steamer,  who  trans- 
mitted it  with  great  care,  and  the  result  is  that  we  have  just  learned 
from  Dr.  Locking  that  the  package  arrived  intact  and  that  the  insects 
were  alive.  There  were  about  20  living  beetles  besides  larv?e  in  differ- 
ent stages  of  growth  which  reached  New  Zealand  in  good  condition. 
Iceryahasbeeu  increasing  recently,  as  we  have  elsewhere  stated,  and  has 
again  become  a  pest  in  certain  portions  of  New  Zealand.  Vedalia  has 
been  found  living,  having  carried  itself  over  successfully  from  its  pre- 
vious abundance  in  1888,  but  of  this  foct  we  were  apprised  after  our 
shipment  had  been  started.  There  is  no  doubt,  however,  but  that  these 
specimens  consigned  to  Dr.  Locking  will  aid  greatly  in  the  extermina- 
tion of  the  Icerya. 

Another  attempt  has  also  been  made  to  send  Vedalia  to  Egypt.  On 
December  13  Mr.  Coquillett  sent  a  package  containing  an  abundant 
supply  of  both  Vedalia  and  Icerya,  by  express,  to  Washington,  D.  0. 
Owing  probably  to  the  great  rush  of  Christmas  business  the  express 
company  did  not  deliver  it  until  December  25.  The  box  was  opened 
and  the  Vedalia  were  found  to  be  in  a  most  admirable  condition,  while 
there  was  still  a  plentiful  supply  of  Icerya  alive  for  them  to  feed  upon. 
The  orange  twigs,  from  which  the  Iceryas  had  begun  to  migrate  on  ac- 
count of  withering,  were  renewed  from  the  Department  conservatories, 
the  box  was  repacked,  and  Mr.  Howard  took  it  the  same  afternoon  to 
New  York,  where  it  was  placed  in  charge  of  the  butcher  on  board  the 
steamship  Etruria,  with  instructions  to  keep  it  cold  on  the  transatlantic 
journey  and  to  deliver  it  to  the  agents  of  Pitt  &  Scott,  the  European 
forwarding  agents  in  Liverpool.  It  was  calculated  that  this  journey 
from  Washington  will  occupy  sixteen  days,  so  that  there  is  every  reason 
to  anticipate  an  arrival  in  Alexandria  in  good  condition. 

HARMLESS    SPIDER   BITES. 

In  refreshing  contrast  to  the  usual  indefinite  and  often  exaggerated 
accounts  of  spider  bites  and  their  effects,  there  has  come  to  us  the  fol- 
lowing from  Mr.  Th.  Pergande,  of  this  Division: 

On  the  morning  of  October  25,  1891,  Mr.  Pergande  found  a  tine  sped- 
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men  of  a  large  brown  spider,  LycoM  viriiUcola  Emerton,  in  the  kitchen 
of  his  residence  in  this  city.  He  raised  it  up  and  was  bitten  on  the 
terminal  joint  of  his  thumb.  The  sensation  was  like  the  prick  of  a  fine 
needle,  and  a  minute  red  spot  was  produced.  A  mild  lancinating-  pain 
was  felt  in  the  thumb  and  in  all  of  the  fingers  of  the  same  hand  for  the 
rest  of  the  day  and  passed  away  at  night.  The  bite  occasioned  no  far- 
ther inconvenience,  although  the  red  spot  could  be  observed  for  several 
days. 

In  this  case,  then,  we  have  the  spider  caught  in  the  act  of  biting  and 
scientifically  determined  and  the  effects  of  the  bite  carefully  noted. 
Similar  cases  are  very  rare,  but  it  is  only  upon  such  that  we  ever  have 
any  positive  and  scientific  statement  as  to  the  effects  of  spider  bites. 

Mr.  Edwin  A.  Hill,  of  Cincinnati,  Ohio,  was  kind  enough  to  send  us 
in  November  a  clipping  from  a  Cincinnati  paper  with  the  sensational 
heading:  Spider  stung.  '■'■Mrs.  Medora  Estes  dying  in  great  agony.  She 
was  bitten  on  the  hand  by  one  of  the  household  pests.  The  poison  has  ex- 
tended to  every  part  of  her  system.  Sad  plight  of  the  ivell-hioic7i  teacher 
of  elocution.''^  The  article  went  on  to  give  an  account  of  the  case,  and 
the  statement  was  made  that  "  *  *  *  last  evening  it  was  not  thought 
that  Mrs.  Estes  could  survive  the  night.  The  poison  has  worked  its 
way  to  every  part  of  the  body  and  in  several  places  broken  out  in  fear- 
ful ulcers,  causing  the  lady  untold  agony."  Mr.  Hill  was  kind  enough 
to  send  us  also  the  address  of  the  attending  physician.  Dr.  F.  H. 
Schell,  and  we  immediately  wrote  to  him  for  the  details  of  this  striking 
case.    Under  date  of  November  30  he  wrote  us  as  follows  : 

There  was  nothing  in  the  case  of  so-called  spider  bite !  The  newspaper  account 
was  a  case  of  extraordinary  exaggeration  and  misinformation.  A  spider,  however, 
did  bite  or  sting  my  little  daughter  upon  the  eyelid  last  summer,  the  only  result  of 
which  was  a  slight  tumefaction,  which  subsided  in  a  couple  of  days. 

INSECT   EMBRYOLOGY. 

Under  the  title  "  Lehrbuch  der  vergleiehenden  EntmcMnngsgeschiclite 
der  icirbellosen  Thiere,^^  Drs.  Korshelt  and  Heider  are  issuing  a  compre- 
hensive work,  of  which  the  second  part,  just  published,  contains  the 
embryology  of  the  Arthropoda.  The  portion  containing  the  embryology 
of  insects,  profusely  illustrated  (pp.  759-890),  is  well  deserving  of  a  care- 
ful perusal  by  even  the  best- read  entomologists,  since  we  find  in  this 
portion  a  long-felt  need,  i.  e.,  an  impartial  review  and  comparison  of  all 
the  works  on  insect  embryology  up  to  date.  Heretofore  we  have  been 
obliged  to  rely  on  Balfour  or  hunt  up  the  original  articles,  but  Balfour's 
text-book  is  now  far  behind  tlie  times,  and  the  articles  published  since 
then  are  very  scattered.  In  the  new  text-book,  however,  we  find  every- 
thing in  a  nutshell.  It  is  impossible  to  give  a  complete  review  of  the 
work  in  this  place.  Suffice  it  to  say  that  the  work  of  Heider,  Graber, 
Hejnnons,  Metschnikoff,  Wheeler,  and  many  other  embryologists  finds 
in  this  text-book  a  logical  arrangement  which  renders  the  treatise  the 
best  thing  of  its  kind  in  existence. — C.  W.  Stiles. 
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A  EUROPEAN   WHITE    GRUB   FUNGUS. 

Ill  the  Comptes  Rendus  of  the  3d  of  August,  1891,  M.  Alfred  Giard 
lias  given  a  suiiiiiiaiy  of  our  iuforniation  upon  this  iuterestiiig  fungous 
disease  of  the  larvte  of  the  European  Cockchafer.  He  states  that  this 
disease  was  first  observed  in  epidemic  form  in  i«rorinandy  in  ISGG,  and 
was  again  discovered  in  Germany  in  18G9.  Since  the  latter  year  it  has 
been  found  more  or  less  commonly  all  through  northern  France.  It 
should  be  known  scientifically  as  Isaria  densa  Link,  this  name  having 
priority  over  Botrytis  tenelJa  Saccardo.  The  disease  communicates 
itself  readily  from  one  White  Grub  to  another,  and  can  be  transmitted 
equally  well  by  inoculation  or  by  asi)ersion  to  insects  of  different  or- 
ders, but  the  infested  insects  produce  the  spores  spontaneously  only 
when  they  live  underground  or  in  a  humid  condition.  Under  contrary 
conditions  the  liyphas  and  the  spores  can  be  obtained  by  placing  the 
mummified  insects  in  a  moist  chamber.  The  fungus  can  be  easily  cul- 
tivated, not  only  upon  meat,  as  the  old  observers  have  stated,  but  also, 
as  M.  Giard  was  the  first  to  show,  upon  the  most  variable  solid  or  liquid 
media.  These  cultures  can  be  made  at  all  seasons,  and  the  dried  spores 
will  retain  their  germinating  capacity  for  more  than  a  year.  The  fun- 
gus can  be  experimentally  communicated  to  the  Silk- worm,  but  there 
are  few  chances  for  this  disease  to  occasion  epidemic  in  the  magnaner- 
ies,  for  instead  of  easily  producing  eiSorescences  and  spores,  as  in  worms 
infested  with  muscardine,  the  worms  mummified  by  Isaria  densa  remain 
in  the  sclerotic  condition  until  they  are  placed  in  a  moist  chamber. 

The  author  has  indicated  how,  with  liquid  cultures  properly  diluted 
or  with  a  mixture  of  spores  and  dried  earth,  the  grub  can  be  readily 
reached  and  infested  at  the  moment  when  it  rises  to  the  surface  of  the 
ground.  He  considers  this  method  of  utilizing  the  fungus  much  more 
practical  than  those  suggested  by  MM.  Prillieux  and  Delacroix,  and 
less  complicated  that  those  suggested  for  the  use  of  other  cryptogamic 
diseases  by  MM.  Brefeld,  Cienkowsky,  Metschnikofi',  and  others.  He 
has  great  confidence  in  the  employment  of  this  fungus  to  reduce  the 
damage  caused  by  the  White  Grub  to  the  minimum,  and  believes  that 
agriculturists  will  be  able  to  arrive  at  this  important  result  without 
great  expense.  He  claims  the  priority  for  this  suggestion,  and  he  ac- 
cepts the  responsibility  of  all  that  he  has  said  both  in  this  pai^er  and  in  a 
former  one  relative  to  the  destruction  of  the  White  Grub  by  Isaria,  but 
he  reserves  his  opinion  upon  the  possible  employment  of  this  fungus 
against  other  injurious  insects,  and  particularly  against  those  which 
live  in  the  open  air  or  in  dry  places. 

We  have  already  mentioned  in  these  pages  (Vol.  iv,  p.  152)  the  fact 
that  a  French  firm  has  commercially  adopted  the  use  of  this  cryptogam, 
and  it  will  be  noticed  by  comparison  that  the  method  recommended 
differs  from  the  one  suggested  by  M.  Giard. 

Some  discredit  is  cast  upon  the  practical  utility  of  this  method  by 
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M.  Jean  Dufour  in  the  Chronique  Afjricole,  Viticole  et  Forestier  du  Can- 
ton de  Vaux^  November  10,  1891,  pp.  376-81,  where  be  gives  the  life- 
history  of  this  parasite  and  records  a  series  of  experiments  conducted 
in  the  hiboratory  in  pots,  together  with  corresponding  experiments  in 
tlie  held.  These  experiments  showed  that  the  disease  can  be  dissem- 
iuated  to  a  certain  extent  by  infestiug  the  soil  with  artificial  cultures 
or  with  fragments  or  entire  specimens  of  diseased  larvie,  but  they  also 
indicated  to  M.  Dufour's  satisfaction  that  the  method  is  not  entirely 
effective  as  a  remedy,  even  in  the  laboratory  experiments  where  the 
conditions  could  be  accurately  governed.  A  large  percentage  of  the 
treated  larvie  resisted  the  disease,  and  in  the  field  experiments  the  per- 
centage of  affected  larvie  was  considerably  less. 

In  view  of  the  differing  opinions  among  actual  experimenters  we  may 
safely  render  a  verdict  of  not  yet  proven.  This  idea  of  destroying  in- 
jurious insects  by  contagious  diseases  is  such  a  fascinating  one  that 
only  the  most  careful  investigators  will  escape  the  danger  of  drawing 
ill-founded  deductions  from  their  experiments. 

PARIS  GREEN  AND  THE. HONEY  BEE. 

Prof.  J.  A.  Lintner,  of  New  York,  was  present  at  one  of  the  sessions 
of  the  late  convention  of  the  North  American  Beekeepers'  Association, 
held  at  Albany,  and  "asked  to  be  allowed  to  say  a  few  words"  in  regard 
to  the  practice  of  spraying  fruit  trees  with  arsenical  poisons.  He 
thought  experiments  were  necessary  to  prove  that  bees  were  ever  killed 
by  the  spraying  of  fruit  trees.  He  doubted  if  they  ever  were  killed  in 
this  Avay,  and  desireu  that  samples  of  bees  apparently  killed  in  this 
manner  be  sent  him  for  analysis,  which  would  be  satisfactory  proof. 

A  committee  of  three  was  appointed  to  look  after  a  series  of  experi- 
ments to  prove  this  and  to  act  with  Professor  Lintner. 

To  those  familiar  with  the  literature  of  bee  culture  I  need  not  say 
that  there  is  little  room  for  doubt  as  to  the  injury  done  by  spraying 
during  fruit  bloom.  Instances  and  complaints  are  heard  on  every 
side  during  the  spring.  One  speaker  on  the  subject  said,  "  Beekeepers 
never  have  good,  strong,  healthy  colonies  die  during  apple  bloom.  It  is 
a  thing  unheard  of  except  where  trees  have  been  sprayed  in  the  neigh- 
borhood during  bloom."  But  the  convention  evidently  saw  wherein 
present  proof  was  defective  and  hence  appointed  the  committee.  It  is 
hoped  that  positive  j)roof  will  be  forthcoming  that  if  necessary  proper 
laws  may  be  made  regulating  the  si)raying  so  that  the  rights  of  the 
little  busy  bee  may  not  be  interfered  with. — J.  H.  Larrabee. 

EAST   INDIA   BEETLES. 

We  have  received  through  the  Trustees  of  the  Indian  Museum  the 
continuation  of  the  Catalogue  of  the  Coleopteraof  the  Oriental  Regions, 
by  the  late  E.  T.  Atkinson.     This  installment  is  published  as  a  supple- 
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ment  to  Part  2,  No.  2,  Vol.  lix,  of  the  Journal  of  the  Asiatic  So- 
ciety of  Bengal,  and  includes  catalogues  of  the  families  Dytiscidie, 
Gyrinida?,  Paussidie,  Hydrophilid.ie,  Silphidte,  Corylophidjie,  Scydmae- 
nidfB,  Pselapliidje,  and  Staphylinidie.  The  catalogue  is  synonymical, 
bibliographical,  and  geographical,  and  has  every  appearance  of  a  com- 
plete and  painstaking'  work.  It  is  the  fourth  of  the  catalogues  prepared 
by  Mr.  Atkinson,  who,  as  he  wrote  us  before  his  death,  intended  to 
publish  in  this  form  as  far  as  he  should  be  permitted,  catalogues  of  the 
entire  class  Insecta.  We  earnestly  hope  that  workers  in  the  field  of 
oriental  entomology  will  takeupthe  task  which  Mr.  Atkinson  projected 
and  will  carry  it  to  completion  on  the  lines  which  he  marked  out. 

THE    COLORADO    POTATO   BEETLE    IN   NOVA    SOOTIA. 

Tlie  Provincial  Government  Crop  Eeport  of  Nova  Scotia  for  August 
(Hahfax,  N.  S.,  August  15,  1891),  publishes  condensed  abstracts  of  cor- 
respondence relating  to  the  Colorado  Potato  Beetle.  Correspondents 
were  requested  to  mention  date  of  first  oviposition,  extent  of  damage, 
remedies  applied  and  method  of  application,  and  results.  Eeports 
were  received  from  all  but  five  of  the  eighteen  counties  of  the  Prov- 
ince. In  a  few  instances  only  did  the  insects  occur  in  sufficient  abun- 
dance to  do  serious  damage,  but  the  report  shows  that  the  species 
has  become  distributed  throughout  a  large  section  of  the  Province. 
The  following  abstract  from  correspondents'  reports  will  serve  to  show 
the  popular  sentiment : 

Upper  Kennetcook,  Hants  County :  Eggs  began  to  be  deposited  as  soon  as  there 
was  a  stalk  to  deposit  on.  Can  not  tell  what  the  damage  will  l)e  yet.  Hand-picking, 
<ind  Paris  green  applied  with  a  sprinkler.  I  think  life  is  too  short  to  hand-pick  po- 
tato hugs,  and  that  every  man  who  has  a  potato  patch  should  be  compelled  by  law 
to  use  Paris  green. 

Lower  Horton,  King's  County :  *  *  *  iax' should  be  passed  comi>elling  everyone 
to  destroy  pests,  and  fine  for  neglect.  Inspector  should  be  appointed  in  every  district 
with  power  to  act  if  owner  will  not,  and  charge  him  for  the  work. 

A   REMAKKABLE    BUTTERFLY   ENEMY. 

At  a  meeting  of  the  Entomological  Society  of  London,  held  Septem- 
ber 2,  1891,  Mr.  W.  L.  Distant  exhibited  specimens  of  an  Orthopterbus 
insect — Hemisaga  hastata  Sauss.,  one  of  the  Locustidpe — which  he  had 
observed  in  the  Transvaal  to  attack  and  feed  on  Danais  chrysippus,  a 
butterfly  previously  supposed,  from  its  protective  character  and  dis- 
tasteful qualities,  to  have  complete  immunity  from  the  predaceous  ene- 
mies of  butterflies.  The  Hemisaga  is  said  to  lurk  among  the  tops  of 
tall  flowering  grasses  and  to  sieze  the  butterfly  as  it  settles  on  the 
bloom.  After  close  watching  and  observation,  Mr.  Distant  could  find 
no  other  enemy  of  this  butterfly. 

A   NOTE    ON   THE    ANGOUMOIS    GRAIN  MOTH. 

Rev.  James  P.  De  Pass,  director  of  the  Florida  Experiment  Station, 
in  Bulletin  No.  16  of  the  station,  devotes  some  two  pages  to  the  sub- 
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ject  of  "  Tlie  Weevil,"  iiieauing-,  presumably,  tlie  "  Fly  Weevil,"  or 
Aiigoiimois  Grain  Moth  {Gelechia  cerealella.)  The  author  falls  into  the 
common  error  of  considering  that  it  is  necessary  for  the  moth  to  punc- 
ture the  grain  to  oviposit,  and  that  consequently  this  must  be  done 
when  the  corn  is  "  in  the  milk,"  considering  it  to  be  unproven  that  the 
insect  will  propagate  in  hard  corn.  Nevertheless,  his  experience  is  in- 
teresting as  showing  that  the  common  practice  of  pulling-  fodder  in  July 
results  in  preventing  the  shuck  from  adhering  naturally  to  and  cover- 
ing the  ear,  thus  affording  the  moths  a  sure  entrance  to  the  grain  for 
ovipositiou.  In  the  same  way  he  believes  that  the  final  working  of  the 
crop  in  common  practice  in  Florida  is  apt  to  produce  a  similar  effect. 
His  remarks  are  based  upon  three  years'  experience,  and  the  sugges- 
tions are  certainly  worthy  of  test. 

INJURY   TO   FOLIAGE   BY   ARSENITES.       A   CHEAP  ARSENITE.       COMBI- 
NATION   OF   ARSENITES   AND   FFNGICIDES. 

In  Technical  Bulletin  Xo.  776,  of  the  Xorth  Carolina  Experiment 
Station,*  Mr.  B.  W.  Kilgore,  assistant  chemist  of  the  station,  gives  the 
results  of  his  investigations  of  the  cause  and  prevention  of  injurj-  to 
foliage  by  arsenites,  and  of  experiments  in  combining  arseuites  with 
fungicides.  In  this  work  Mr.  Kilgore  has  gone  over  much  the  same 
ground  covered  by  Mr.  Gillette  in  Bulletin  Xo.  10  of  the  Iowa  Station, 
and  by  Mr.  Woodworth  in  Bulletin  jSTo.  14  of  the  Arkansas  Station. 
Some  of  the  conclusions  reached  are  as  follows: 

That  soluble  arsenic  compounds  cause  ''burning"  or  "  scorching"  to 
foliage,  the  injury  being  in  direct  proportion  to  the  quautity  of  these 
compounds  present. 

That  the  addition  of  lime  to  Paris  green  or  London  purple  mixtures^ 
used  to  x>revent  this  injury  may  be  applied  with  as  great  safety  ten 
days  after  as  one  hour  after  mixing,  because  all  soluble  arsenites  in 
London  purple  and  Paris  green  are  changed  almost  immediately  by 
lime  into  insoluble  arsenite  of  lime. 

That  white  arsenic  mixture  should  be  permitted  to  stand  for  some  time 
before  application  to  foliage,  for  the  reason  that  several  days  are  re- 
quired to  completely  change  it  to  insoluble  arsenite.  This  change  may 
be  facilitated  by  treating  the  mixture  with  boiling  water,  which  fact 
he  has  utilized  in  the  preparation  of  a  cheap  arsenite  described  below. 

That  Bordeaux  mixture  prevents  the  solubility  of  the  arsenites  by 
virtue  of  its  lime,  hence  this  fungicide  may  be  safely  applied  in  com- 
bination with  London  purple  and  Paris  green. 

The  arsenites  combined  with  Eau  Celeste  are  not  safe  to  use  on  foli- 
age, because  of  their  solubility  in  this  fluid. 

"On  the  Cause  and  Prevention  of  the  Injury  to  Foliage  by  Arsenites,  together  -with  a 
new  aud  cheap  Arsenite,  and  Experiments  on  Combining  Arsenites  with  Fungicides. 
By  B.  W.  Kilgore,  North  Carolina  Agricultural  Experiment  Station,  Bulletin  No.  77  &; 
Technical  Bulletin  No.  2:  July  1, 1891. 
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The  cheap  arseuite  referred  to  is  a  mixture  of  1  pouud  of  the  commer- 
cial white  arseuic  to  2  pounds  of  lime,  made  by  boiling  them  together 
for  half  an  hour  in  2  to  5  gallons  of  water,  and  then  diluting  to  the  re- 
quired volume,  say  100  gallons. 

THE  CORN  ROOT  APHIS. 

As  Article  XII,  Vol.  Ill,  of  the  Bulletin  of  the  Illinois  State  Labora- 
tory of  Natural  History,  Dr.  Clarence  M.  Weed  publishes  his  "  Sixth 
contribution  to  a  knowledge  of  the  life  history  of  certain  little-known 
Aphididse,"  giving  in  this  seven-page  instalment  a  partial  account  of 
the  biology  of  the  Corn  Eoot  Aphis  {Aphis  maiflis  Fitch).  He  estimates 
that  there  is  no  connection  between  the  root  and  aerial  forms  of  Aphis 
maidis  and  gives  a  summary  of  the  life-history  of  the  former,  describing 
for  the  first  time  the  wingless  male  (taken  in  copula  with  an  oviparous 
female)  and  the  egg.  To  consult  this  series  of  six  contributions  which 
Dr.  Weed  has  now  published  the  student  will  have  to  examine  two  num- 
bers of  "  Psyche,"  two  bulletins  of  the  Ohio  Agricultural  Experiment 
Station,  one  number  of  Insect  Life  and  one  number  of  the  Bulletin 
of  the  Illinois  State  Laboratory,  a  fact  which  is  to  be  regretted. 

MOSQUITO   LARV^   AS   SUPPOSED   INTERNAL   PARASITES. 

The  idea  that  the  larvte  of  the  mosquito  may  occasionally  become  true 
internal  parasites  of  man  has  been  brought  forward  by  an  Itahan  author, 
E.  Tosatto,  and  has  been  adopted  by  Prof.  R.  Blanchard  in  the  second 
volume  of  his  "  Traite  de  Zoologie  M^dicale"  (Paris,  1890).  The  matter 
would  hardly  deserve  mention  were  it  not  stated  in  a  general  work  of 
the  high  character  of  Blanchard's,  but  the  fear  lest  it  should  become 
adopted  by  other  authors  of  books  of  reference  has  induced  Dr.  Eugenia 
Ficalbi  to  carefully  review  the  evidence  brought  together  by  Tosatto 
in  a  recent  number  of  the  Bullettino  della  Societii  Entomologica  Ital- 
iana.*  Dr.  Ficalbi  was  not  contented  with  showing  the  weakness  of  the 
evidence  upon  which  Tosatto  founded  his  claim,  but  tested  the  matter 
by  himself  swallowing  at  different  times  eggs,  larvie  in  all  stages,  and 
pupfe  of  the  mosquito.  He  adds:  "  It  is  useless  to  say  that  I  have  di- 
gested them  all  completely  without  being  in  the  least  disturbed  and 
without  inducing  any  parasitism."  ("  Inutile  dire  che  ho  digerito  com- 
pletameute  tutto  cio,  senza  provare  mai  il  minimo  disturbo  esenza  andare 
incontro  a  parassitismo.")  The  author  does  not  deny  that  Tosatto  found 
the  mosquito  larva;  in  the  fteces  of  his  patient,  but  explains  this  on  the 
ground  that  the  fa?ces  had  been  diluted  with  water  which  contained 
larvte  or  else  the  receptacle  had  been  rinsed  with  water  infested  with 
larvie. 

*  Bullettino  della  Societa  Entomologica  Italiana.  Anno  22.  (Firenze  1891)  pp^ 
227-230. 
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THE   HENRY   EDWARDS   COLLECTION. 

We  notice  from  Science  of  March  18, 1892,  that  the  friends  of  the  late 
Heury  Edwards  have  subscribed  1 10,000  aud  the  American  Museum  of 
Natural  History  $5,000  for  the  purchase  of  the  Edwards  entomological 
collection,  which  will  be  placed  in  the  American  Museum.  This  enter- 
prise has  been  carried  through  by  Mr.  A.  M.  Palmer,  manager  of  the 
Madison  Square  Theater.  It  is  gratifying  to  know  that  this  collection 
will  be  kept  intact  and  that  it  will  remain  in  this  country. 

LOCUSTS   IN  EGYPT. 

We  have  several  times  referred  to  the  great  damage  which  was  done 
in  Algiers  during  1891  by  the  migratory  locusts  of  the  East.  It  seems, 
from  a  report  just  published  by  the  Ministry  of  Public  Instruction  at 
Cairo  that  a  great  deal  of  damage  was  done  in  Lower  Egypt  as  well,  by 
swarms  of  the  locusts  flying  eastward  from  the  higher  regions  of  Trip- 
oli. This  report,  which  is  submitted  by  Prof.  Williamson  Wallace,  of 
the  Tewfikieh  College  of  Agriculture  at  Gheezeh,  contains  a  summar- 
ized account  of  the  life-history  of  Pachytilus  migrator  tits,  which  differs 
in  no  way  from  its  life  round  in  India  and  Algeria.  The  first  swarms, 
although  attracting-  considerable  attention,  did  not  rouse  the  people  to 
the  necessity  of  attempting-  any  remedial  work.  When  they  began  to 
breed,  however,  a  most  energetic  effort  was  made  to  rid  the  country  of 
the  plague.  Orders  were  issued  from  the  Ministry  of  the  Interior 
pointing  out  the  gravity  of  the  situation  and  instructing  the  moodeers, 
or  governors  of  districts,  to  use  every  means  in  their  power  for  the  de- 
struction of  the  locusts.  By  the  loth  of  May  the  locusts  had  spread  to 
every  province  of  Lower  Egypt  except  Dakahlieh.  It  was  found  that 
the  eggs  had  been  principally  deposited  on  the  sand  islands  in  the 
course  of  the  western  branch  of  the  Nile  in  cotton  fields. 

In  the  fields  occupied  by  the  winter  crops,  such  as  wheat,  barley, 
beans,  and  clover,  scarcely  any  eggs  were  found,  as  the  ground  at  that 
time  was  too  hard  to  be  pierced  by  the  ovipositor  of  the  insect.  This 
restriction  of  the  infested  area  was  a  great  advantage,  as  the  young 
cotton  plants  gave  but  little  cover  to  the  locusts,  and  the  proprietor  of 
the  field,  as  a  matter  of  course,  immediately  reported  the  presence  of 
the  locusts,  since  instant  action  could  alone  save  his  crop.  The  old 
simple  methods  of  destruction  were  found  to  be  the  most  eftectual. 
Long,  dry  trenches  were  dug,  into  which  the  locusts  were  driven  by 
l>ands  of  men  and  children  often  numbering,  several  hundreds,  each 
armed  with  a  palm  branch.  They  were  then  covered  with  earth  or 
burned  with  straw  or  cornstalks.  In  the  course  of  six  weeks  the  in- 
sects were  practically  exterminated.  Few  of  the  young  ones  ever 
reached  fnll  growth,  and  these  few  were  speedily  destroyed  by  birds, 
among  which  the  common  Crow  Avas  particularly  active.  The  Cyi)riote 
screen- and- trap  system  Avas  tried,  but  is  not  recommended  by  Prof. 
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Wallace  in  cultivated  lands.  He  states  that  it  is  only  useful  where 
locusts  are  known  to  exist  in  waste  lands  and  where  several  miles  of 
screens  are  erected  to  arrest  the  natural  march  of  the  insects.  Some 
attempt  was  made  at  gathering-  the  locusts  by  hand,  and  the  Govern- 
ment offered  2  piasters  peroke  (8.8  cents  per  L'f  i)ounds),but  the  peo- 
ple did  not  seem  to  realize  that  they  would  be  paid  until  most  of  the 
eggs  were  deposited ! 

Prof  Wallace  states  that  small  tlights  of  locusts  are  fi-equently 
heard  of  in  some  parts  of  Egypt,  and  that  forty  years  ago  they  bred  in 
the  country  in  great  numbers  and  were  exterminated  by  the  people  in 
much  the  same  manner  as  this  year.  Comparatively  little  damage  was 
done  to  croi^s  the  present  year. 

LEPIDOPTERA  WHOSE   FEMALES   ARE   WINGLESS. 

M.  G.  A.  Poujade,  in  La  Wature  for  December  20,  1891,  gives  an  ad- 
mirable summary  of  the  natural  history  of  the  European  species  of 
Lepidoptera  without  wings,  in  the  course  of  a  series  of  articles  upon 
the  influence  of  artificial  light  upon  insects.  He  calls  attention  to  a 
most  interesting  observation  by  Giraud,  made  as  far  back  as  1865, 
and  which  has  seldom  been  repeated,  to  the  effect  that  the  wingless 
females  of  Hibernia  andCheimatobia  were  found  around  the  lanterns  in 
the  Bois  de  Boulogne  where  they  were  supposed  to  have  been  either 
attracted  by  the  light  or  the  abundance  of  male  insects  which  had  been 
so  attracted,  and  had  climbed  up  the  lamp-posts  and  had  taken  their  po- 
sition upon  the  glass  sides  of  the  lamp.  The  more  natural  explanation 
seems  to  us  that  these  females  had  been  carried  by  light-attracted 
males  while  in  the  act  of  copulation  and  had  been  deserted  on  the 
glass  side  of  the  lamps.  It  would  be  very  interesting  to  know  whether 
similar  observations  have  ever  been  made  in  this  country  in  districts 
where  the  Canker  Worm  is  abundant. 

TOBACCO    INSECTS   IN   FLORIDA. 

In  Bulletin  No.  15  of  the  Florida  Experiment  Station,  entitled  "  To- 
bacco and  its  Cultivation,"  mention  is  made  of  the  damage  done  to  the 
€rop  by  Cut  Worms,  the  Bud  Worm  (probably  Heliothis  armigera)  and  the 
Horn  Worm  {Protoparce  Carolina).  Paris  green  and  flour,  in  the  propor- 
tion of  one  pound  of  the  poison  to  four  or  five  pounds  of  flour,  is  the 
mixture  recommended  as  a  remedy  for  these  pests.  It  is  supposed  by 
the  author  of  the  bulletin  that  the  poison  may  injure  the  texture  of  the 
leaf  and  also  the  flavor  of  the  tobacco.  Experiments  on  this  point  are 
promised  for  the  coming  season. 

INSECT   DISEASES   OF   THE   MEDITERRANEAN   ORANGE. 

In  the  Mediterranean  Naturalist,  a  monthly  journal  of  natural  science 
published  at  Malta,  we  find  an  article  by  the  editor,  John  H.  Cooke, 
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entitled  ''  Diseases  of  the  Mediterranean  Orange,"  in  which  the  Eust 
Mite  {Typhlodromus  oleivorus),  tAvo  species  of  Dactyloi)ius,  the  Flat 
Scale  {Lecanium  hesperidnm)  and  the  Fruit  Fly  {Cemt  it  is  citriperda)Rr& 
specifically  mentioned.  Nothing  new  in  the  way  of  remedies,  however, 
is  suggested. 

SPRAYING  FOR  THE  CODLING  MOTH. 

The  effectiveness  of  spraying  against  the  Codling  Moth  is  shown  by 
the  interesting  results  of  a  comparative  test  made  by  Mr.  Waldo  F. 
Brown  and  quoted  from  the  3"eic  York  Tribune  in  the  American  Cidtivator 
for  January  2,  1892.  Mr.  Brown  carefully  examined  two  trays  of  unas- 
sorted apples,  each  containing  100,  the  fruit  in  one  tray  being  taken  from 
a  tree  which  had  been  sprayed,  and  in  the  other  from  an  unsprayed  tree 
adjoining.  The  apples  Avere  divided  into  three  grades,  first,  second, 
and  third,  No.  1  being  perfect  apples,  No.  2  having  one  or  two  blem 
ishes,  and  No.  3  being  almost  worthless.  In  the  tray  containing  fruit 
from  the  nnsprayed  tree  there  were  4  perfect  apples,  58  second-clas§, 
and  38  culls,  while  the  tray  filled  from  the  sprayed  tree  contained  84 
first-class,  9  second-class,  and  7  cnlls. 

A  NEW  LOCALITY  FOR  ICEKYA  PURCHASI. 

Mr.  J.  W.  Douglas  announces  iiithe  Untomologisfs  Monthly  2Iaf/azine 
for  December,  1891,  that  Mr.  D.  Morris,  assistant  director  of  the  Eoyal 
Gardens  at  Kew,  has  sent  specimens  of  Icerya  inircliasi  receiA'ed  from 
St.  Helena.  They  were  found  upon  rose  bushes  AAhich  had  been  im- 
ported from  the  Cape  of  Good  Hope.  Mr.  Douglas  positively  recog- 
nizes the  species  and  recommends  that  the  most  strenuous  exertions  be 
made  to  exterminate  it  at  once. 

THE   USE   OF   VASELINE   WITH    CARBON   BISULPHIDE. 

Practice  has  shown  that  the  bisulphide  of  carbon  does  not  give  sO' 
satisfactory  results  in  very  siliceous  earth  as  in  others. 

Dr.  Albin  Meunier  has  been  endeavoring  to  reiuler  this  action  uni- 
form by  assisting  the  diffusion  of  this  substance  in  heavy  soils  and  pre- 
venting too  rapid  evaporation  in  those  that  are  too  light. 

The  bisulidiide  was  mixed  with  vaseline  boiling  at  350°,  which  is. 
quite  harmless  to  plants,  even  in  large  quantity.  This  diminished  the 
evaporation.  Though  the  bisulphide  can  be  separated  from  vaseline  by 
fractional  distillation,  on  account  of  the  great  difference  between  the 
boiling  points,  yet  its  evaporation  at  ordinary  temperatures  is  consider- 
ably diminished  by  the  addition  of  vaseline,  which  retains  consider- 
able quantities  for  days  in  spite  of  a  considerable  surface  of  evapora- 
tion. 

Five  thousand  seven  hundred  kilos  of  carbon  bisulphide  mixed  with 
vaseline  were  employed  in  the  Department  of  the  Rhone  in  1888  Avith 
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such  results  that  in  1889  89,585  kilos  were  employed,  and  in  1890  212,392 
kilos  in  the  following  departments:  Ehone,  Isere,  Ain,  Saone-et-Loire, 
Cote-d'Or,  Loire,  Ardeche,  and  Drome,  and  it  is  estimated  that  500,000 
kilos  will  be  required  in  1891. 

The  mixture  is  employed  as  the  pure  sulphide.  Its  efficiency  is  in- 
creased by  inserting'  one  portion  at  a  distance  of  10  or  12  cm.  from  the 
stock  and  spreading  the  re-^t  over  a  hectare.  About  2000-2500  hectares 
are  under  treatment  in  this  way. 

For  four  years  this  mixture  has  been  employed  on  15  to  20  hectares 
at  St.  fitieune-la-Vanenne  (Rhone)  This  property  was  kept  at  its 
average  rate  of  production  by  pure  sulphide,  but  its  production  has 
been  increased  threefold  by  the  new  treatment.  Phylloxera  is  no  longer 
found  on  the  root,  the  vegetation  is  luxuriant,  and  numerous  rootlets 
have  appeared — a  sure  sign  of  increased  vitality. — Journal  of  Chemical 
Industry  for  November,  1891. 

The  foregoing  is  taken  from  an  article  by  one  of  the  champions  of 
the  new  insecticide,  and  would  seem  to  indicate  that  in  the  mixture  of 
vaseline  and  bisulphide  of  carbon  we  have  at  length  obtained  the  long- 
sought  complete  remedy  for  the  Grape  Phylloxera. 

The  fact  remains,  however,  that  various  careful  experimenters  in 
France,  such  as  MM.  Gastine,  Marion,  Yermorel,  and  others,  have  given 
the  vaseline  mixture  thorough  trial  and  have  published  their  conclu- 
sions at  length  in  various  scientific  and  practical  journals,  notably  Le 
Progres  Agricole  et  Viticole,  to  the  effect  that  the  vaseline,  so  far  from 
improving  and  completing  the  action  of  the  bisulphide  of  carbon,  actu- 
ally hinders  it,  and  this  disadvantage  increases  in  proportion  to  the 
amount  of  vaseline  employed.  The  claim  is  admitted  that  the  vaseline 
prevents  the  rapid  vaporization  of  the  bisulphide,  but  it  is  affirmed 
that  the  action  becomes  so  slow  or  is  so  much  checked  that  little  benefit 
results,  and  the  general  diffusion  of  the  vapor  through  the  soil  in  suffi- 
cient quantity  to  be  insecticidal  is  prevented. 

MR.    KOEBELE'S   recent    SENDINCtS. 

On  pages  163,  IGl  of  the  current  volume  we  recorded  Mr.  Koebele's 
efforts  down  to  IS'ovember  1,  1891.  The  December  steamer  brought 
over  a  number  of  additional  specimens  of  the  two  species  of  Orcus — 
viz,  Orcus  ehalyheus  and  0.  australasice — which  he  had  found  preying 
upon  the  Red  Scale,  and  ujjon  species  of  Chionaspis,  as  well  as  upon 
Aspidiotus  rossii.  He  also  sent  a  number  of  Scymnids,  which  prey 
upon  the  Eed  Scale  as  well  as  upon  the  Black  and  Flat  Scales.  Per- 
haps the  most  interesting  species  sent,  however,  was  a  new  species  of 
Vedalia,  which  he  found  feeding  in  small  numbers  ui^on  Icerya  purchasi. 
According  to  Mr.  Koebele,  Mr.  Olliff  has  one  specimen  of  the  new  spe- 
cies in  his  collection,  and  will  soon  describe  it.  Mr.  Tryon,  of  Bris- 
bane, Queensland,  has  two  specimens.  The  insect  was  met  with  quite 
often  near  Paramatta  and  eleven  larva?  were  found  upon  one  Icerya. 
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Another  iuterestiug  find  was  th('  Coccinellid  known  as  Crijpiohcmus 
montroima\  tlie  larviie  of  which  feed  upon  a  species  of  Dactylopins  in- 
festing Aurocaria.  This  insect  was  fonnd  everywhere,  and  always  npon 
some  Dactylopins.     A  large  number  of  specimens  were  sent. 

A  further  letter  dated  January  25,  and  an  accompanying  sending, 
have  also  been  received,  and  another  lot  of  Cocciiiellids  was  sent  over, 
consisting  chiefly  of  the  two  species  of  Orcus,  and  numerous  specimens 
of  a  small  Scymnus  preying  upon  the  Red  Scale.  A  number  of  the 
larvjB  and  chrysalids  of  Thalpocliaren  coccipluKja,  the  Lepidopterous  in- 
sect which  preys  upon  large  scales  like  Lecanimn  and  MonophlcehuSj 
xere  also  sent.  More  specimens  of  the  new  species  of  Vedalia  were 
fonnd,  and  a  most  interesting  Blastobasis,  which  is  very  destructive  to 
a  Chionaspis  upon  Orange,  has  also  been  discovered.  Mr.  Koebele 
Writes  that  whole  branches  are  spun  over  with  a  fine  web  interwoven 
with  the  remains  of  scale  insects,  and  under  this  web  hundreds  of  the 
Blastobasis  larvie  can  be  found  upon  each  tree.  Should  it  be  possible 
to  iniiDort  this  insect  in  good  condition,  it  will  undoubtedly  prove  of 
great  value  in  orange  orchards  infested  not  only  by  ChionaspiH  citri  but 
also  by  the  species  of  Mytilaspis  and  Parlatoria.  For  some  reason  this 
last  sending  did  not  reach  Los  Angeles  in  good  condition.  Only  a  very 
few  of  the  Coccinellids  were  alive  and  still  fewer  of  the  Thalpochares. 
The  boxes  containing  the  Blastobasis  were  sent  direct  to  Washington, 
and  careful  examination  shows  only  two  living  larvte  and  a  few  pupa', 
which  appear  to  be  unhealthy,  and  from  which  we  may  not  succeed  in 
rearing  the  moths.  Mr.  Coquillett  is  taking  every  x^aiiis  to  thoroughly 
acclimatize  the  specimens  sent  to  him  at  Los  Angeles,  and  on  the  whole 
it  seems  probable  that  some  good  may  be  accomplished,  particularly  if 
he  is  able  to  acclimatize  the  two  species  of  Orcus. 

A   LEAF-MTNER   IN   WHEAT. 

Early  in  November,  in  a  small  plat  of  wheat  sown  on  the  grounds  of 
the  Experiment  Station,  at  Columbus,  Ohio,  on  July  20,  a  single  larva 
was  observed  mining  in  one  of  the  larger  leaves  of  one  of  the  plants, 
near  the  upper  extremity.  The  infested  plant  was  transferred  to  the 
insectary,  where  the  larva  continued  to  feed,  working  its  way  down- 
ward near  the  edge  of  the  leaf  toward  the  base.  November  IG  it 
abandoned  the  plant  and  was  placed  in  a  small  glass  tube.  The  length 
of  the  larva  at  this  time  was  about  30  mm.,  the  color  yellowish,  with 
dorsal  tranverse  dark  bands.  After  spinning  a  very  thin  white  cocoon, 
through  which  its  every  movement  could  be  clearly  observed,  it  passed 
into  the  chrysalis  stage  on  the  ISth.  The  chrysalis  was  4  mm.  in  length, 
and  from  it  the  imago  emerged  December  1.  The  adult  proved  to  be 
ElacMsta  pnvmatnreUa  Clem.,  kindty  determined  for  me  by  Miss  Murt- 
feldt. 

In  the  Tineina  of  North  America  (edited  by  Stainton),  p.  133,  Dr. 
Clemens  simply  states  that  "  the  imago  may  be  taken  on  the  wing  in 
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April,"  while  Mr.  Y.  T.  Cliaiiibers,  Can.  Unt,  vol.  vi,  p.  76,  says  that  a 
species,  which  he  doubtfully  refers  to  this,  was  found  by  him  in  the 
pupal  stage  in  Blue  Grass  pastures,  and  expresses  the  opinion  that  the 
larvie  were  probably  miners  in  the  leaves  of  that  grass. 

My  rearing  was,  of  course,  untimely,  and  it  is  altogether  probable 
that,  under  a  natural  environment,  the  imago  would  not  have  emerged 
until  early  spring.  Therefore  it  seems  probable  that  in  central  Ohio 
the  species  is  two-brooded,  eggs  being  deposited  in  April  or  early  in 
May,  and  again  in  September  of  October. — F.  M.  Webster. 


ENTOMOLOGICAL  SOCIETY  OF  WASHINGTON. 

January  7,  1S92. — Election  of  officers  for  1892  resulted  as  follows:  President,  C.  V. 
Riley ;  lirst  vice-president,  C.  L.  Marlatt ;  second  vice-president,  William  H.  Ashmead ; 
treasurer,  E.  A.  Sell warz;  recording  secretary,  Nathan  Banks;  corresponding  secre- 
tary, L.  O.  Howard;  additional  members  of  the  executive  committee,  William  H. 
Fox,  George  Marx,  and  B.  E.  Fernow. 

In  the  report  of  the  Kecording  Secretary  it  was  shown  that  during  the  year  1891  17 
new  members  had  been  added  to  the  rolls  of  the  society,  raising  the  total  number  to 
53  persons,"  of  which  number  27  are  active  and  26  corresponding  members. 

The  retiring  President,  Dr.  Marx,  delivered  his  annual  address  on  "An  Introduction 
to  a  Monograph  of  the  American  Ticks  (Ixodidie)."  In  an  introductory  chapter  the 
author  drew  attention  to  the  absence  of  monographic  works  which  would  attract  and 
facilitate  the  work  of  the  beginners  in  arachnological  studies,  and  also  the  inherent 
difficulties  in  the  obscurity  of  many  of  the  classificatory  characters.  He  pointed  out 
the  nature  and  extent  of  the  work  already  done  in  the  various  gronps  of  Arachnida, 
and  followed  with  a  reference  to  the  bibliography  of  the  writings,  both  foreign  and 
American,  on  the  Ticks  of  this  country. 

A  full  chapter  on  the  morphology  of  the  Ticks  followed,  and  also  extended  notes  on 
the  biology  of  these  parasites,  in  which  personal  observations  were  recounted,  showing 
that  Ticks  are  not  necessarily  parasitic  on  warm-blooded  animals,  but  may  reach  full 
growth  and  in  fact  complete  the  cycle  of  their  existence  on  a  strictly  A-egetable  diet; 
and  also  that  Ticks  after  being  gorged  with  blood  may  revert  to  vegetable  food.  The 
address  was  discussed  by  various  members. 

C.  L.  Marlatt, 

Becording  Secretary. 

February  4,  1892. — Messrs.  D.  G.  Fairohild  and  M.  B.  Waite  were  elected  active 
members  of  the  Society. 

Under  the  head  of  short  notes  Mr.  Ashmead  made  some  interesting  remarks  on 
Eunotus,  a  peculiar  Chalcidid  genus,  new  to  the  United  States.  It  was  his  opinion 
that  it  belonged  to  the  subfamily  Aphelinina;. 

Mr.  Banks  exhibited  a  specimen  of  Loxosceles,  which  had  but  six  developed  legs. 

Dr.  Marx  exhibited  a  peculiar  Theridiid  spider  with  extremely  long  mandibles. 

Dr.  Stiles  made  some  instructive  remarks  on  the  liver-fluke  story  that  was  circu- 
lated in  certain  papers.  According  to  this  story  the  young  stages  of  the  liver-fluke 
were  passed  in  the  House  Fly,  whereas  they  are  passed  in  snails. 

Mr.  Mally  read  a  paper  on  ''An  Insectivorous  Primrose."  He  drew  attention  to  the 
fact  that  CEnothera  speciosa  captures  small  Dipterous  insects  upon  its  gummy  style 
and  stigma.  But  one  species  was  seen  trapped.  As  the  insect  could  not  be  eaten  by 
the  plant,  the  author  thought  that  the  insect  must  in  some  way  aid  the  fertilization 
of  the  ovules.  Discussed  by  Messrs.  Ashmead,  Test,  Schwarz,  Marx,  Howard, 
Stiles,  and  Marlatt. 
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Mr.  Howard  coutribiited  au  imi>ortaiit  paper  on  "  Hymenoiiterous  Parasites  of 
Spiders,"  beiug  a  complete  revision  of  our  knowledge  of  these  interesting  insects, 
iDOtli  European  aud  American.  Lists  and  breeding  notes  were  given  and  specimens 
exhibited.  He  also  called  attention  to  the  habits  of  Mantispa  and  some  Acroceridae, 
which  in  Europe  are  known  to  be  parasitic  on  spiders.  Discussed  by  Messrs.  Ash- 
mead,  Marlatt,  Test,  Schwarz,  Fox,  and  Marx. 

Dr.  Stiles  made  a  few  remarks  on  various  Nematode  genera  parasitic  on  spiders. 

Dr.  Marx  read  a  few  additions  to  his  paper  on  ticks. 

Prof.  H.  E.  Summers  was  invited  to  speak,  and  he  made  some  instrtictive  remarks 
on  collecting  and  labelling. 

Nathan  Banks, 

Becording  Secretary. 
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SPECIAL  NOTES. 

Prof.  Forbes'  Sixth  Report — The  Seventeenth  Report  of  the  State  En- 
tomologist of  niiiiois  has  just  been  issued  from  the  press  of  the  State 
Printer  at  Springfield.  It  covers  the  years  1889  and  1890.  Although 
long  delayed,  this  report  is  welcome  to  entomologists,  and  contains  the 
usual  array  of  excellent  and  well  illustrated  articles.  The  topics  treated 
are  the  Fruit  Bark-beetle  {Scolytus  rugulosus)',  the  use  of  arsenical 
poisons  on  Plum  and  Peach  for  che  Curculio ;  the  American  Plum-borer 
{EuzopheYa  semifuneralis) ;  the  common  White  Grubs ;  additional  notes 
on  the  Hessian  Flyj  summary  history  of  the  Corn  Root-aphis;  a  bac- 
teriological disease  of  the  large  Corn  Root- worm  {Diabrotica  12-imm- 
tata)y  and  the  diseases  of  the  Chinch  Bug.  Most  of  these  topics  have 
been  treated  by  Prof.  Forbes  in  more  or  less  ephemeral  publications 
during  the  past  three  years,  and  are  now  for  the  first  time  put  into  per- 
manent shape.  The  report  is  prefaced  by  three  excellent  colored  plates 
by  the  Art  Publishing  Company  of  Boston,  illustrating  Aphis  maidis, 
Aphis  maidi-radicis,  and  Siphonophora  averue,  and  concludes  with  four 
plates  in  black  and  white,  illustrating  some  of  the  other  insects  treated. 
As  an  appendix  to  the  report  an  analytical  list  of  the  entomological  writ- 
ings of  the  late  Dr.  William  LeBaron,  second  State  Entomologist  of 
Illinois,  is  published,  together  with  a  half-tint  portrait  of  Dr.  LeBaron, 
which  we  find  very  good  and  natural. 


Insects  injurious  to  stored  G-rain — Mr.  H.  E.  Weed,  Entomologist  of  the 
Mississippi  Experiment  Station,  has  just  published  a  little  16-page  bul- 
letin devoted  to  the  subject  of  stored-grain  insects.  He  finds  that  the 
principal  insect  pests  which  affect  stored  grain  in  Mississippi  are  the 
Angoumois  Grain-moth  {Gelechia  cerealella),  the  Black  Weevil  {Calan- 
dra  oryz(e),  and  the  Red  Grain  Weevil  {Silvanus  cass'm).  He  mentions 
several  other  wide-spread  species,  and  recommends  the  ordinary  bisul- 
phide of  carbon  treatment  in  quarantine  bins.  The  popular  idea  of  the 
efficacy  of  China  berries  has  received  a  careful  test  with  the  same  neg- 
ative results  obtained  by  us  in  1878-'80.  Original  figures  are  given  of 
Pteromalus  gelechm  Webster,  Gmpophilus  palUpennis,  Calandra  oryzce 
(larva,  pupa, and  adult),  SUvajius  casske  (larva,  pupa,  and  adult),  8.  sur- 

inamensis^  and  TrihoUum  ferrughieum, 
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A  West  Virginia  Bulletin.— Bulletin  No.  21,  of  tlie  West  Yirgiula  Agri- 
cultural Experiment  Station,  Morgantowu,  W.  Va.,  is  a  joint  production 
of  Messrs.  A.  D.  Hopkins,  entomologist,  and  C.  F.  Millspaugli,  botanist, 
and  treats  of  injurious  insects  and  plant  diseases.  It  is  a  compilation 
of  general  methods  recommended  by  the  best  authorities  in  this  countrj- 
for  use  against  noxious  insects  and  plaut  diseases,  and  contains  brief 
directions  for  the  preparation  and  use  of  all  the  better  known  insecti- 
cides and  fungicides. 


Entomological  Notes  from  Australia. — JSTumber  11,  Volume  II,  of  the 
Agricultural  Gazette,  of  New  South  Wales,  contains  two  entomological 
articles,  the  first  entitled  "A  new  scale-insect  destroying  Saltbush," 
and  the  other  "  Notes  on  current  Work,"  both  by  Mr.  A.  Sidney  Olliff, 
the  recently  appointed  G-overnment  entomologist.  The  new  scale-insect 
is  a  Pulvinaria  which  Mr.  Ollifif  has  named  P.  maskelli.  The  saltbushes 
are  fodder  plants  of  several  genera,  the  species  most  affected  being 
Bhagodia  hastata  and  Atriplex  numniularia.  Several  natural  enemies 
of  the  scale-insect  have  been  found,  and  as  a  remedy  it  is  advised  to  cut 
down  and  burn  infested  plants  before  the  eggs  have  hatched.  After 
the  hatching  of  the  eggs,  spraying  with  dilute  kerosene  emulsion  is 
recommended. 

Under  the  head  of  "Notes  on  Current  Work"  the  damage  done  by 
Lecanium  liesperUhim  to  the  Pepper  Tree,  particularly  from  the  subse- 
quent smut  fungi,  is  mentioned  and  a  bark-boring  beetle  {Bostryehus 
jesuita)  is  recorded  as  boring  in  pepper  and  white  cedar  trees.  The 
Orange  Rust  Mite  is  also  said  to  occur  in  numbers  at  Kurrajong. 


Miss  Ormerod's  Fifteenth  Report.*— We  have  just  received  from  Miss 
Eleanor  A.  Ormerod,  honorary  consulting  entomologist  of  the  Royal 
Agricultural  Society  of  England,  her  fifteenth  report  upon  observations 
of  injurious  insects  and  common  farm  pests.  This  report  fully  sustains 
the  reputation  of  the  series.  It  comprises  168  pages  and  is  illustrated 
by  numerous  text  figures.  A  number  of  British  crop  pests  are  treated, 
very  few  of  which  occur  in  this  country.  One  of  the  most  interesting 
articles  is  that  upon  the  Apple  Saw-fly  {Hoplocampa  testudinea  f).  The 
larvae  of  this  insect  work  in  a  particularly  destructive  way,  boring  into 
the  very  young  fruit.  In  the  orchards  attacked  the  quantity  of  fruit 
destroyed  was  very  great,  and  Miss  Ormerod  is  of  the  opinion  that 
this  insect  does  considerable  damage,  for  which  the  Codling  Moth  is 


*  Keport  of  Observations  of  Injurious  Insects  and  Common  Farm  Pests,  witli  Spe- 
cial Eeport  on  Attack  of  Caterpillars  of  the  Diamoud-back  Moth,  during  the  year 
1891,  with  Methods  of  Prevention  and  Remedy.  Fifteenth  Report.  By  Eleanor  A. 
Ormerod,  F.  R.  Met.  Soc,  etc.  London:  Simpkin,  Marshall,  Hamilton,  Kent  «fc  Co. 
Limited.     1892.     18  pence. 
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lield  responsible.  The  remedies  proposed  are  gathering  windfalls  and 
removing  the  snrface  earth  under  the  infested  trees.  Another  inter- 
esting article  treats  of  the  occurrence  of  one  of  the  common  mites  ( Ty- 
roglyplncs  hmgior)  in  great  numbers  in  hay  in  stacks  and  when  stored 
in  lofts.  Considerable  attention  is  given  to  the  use  of  Paris  green 
against  leaf-eating  orchard  caterpillars,  and  the  advisability  of  mixing 
softsoap  with  Paris  green  is  considered  at  some  length.  The  conclu- 
sion reached  is  that  whatever  arsenic  is  set  free  in  the  soap  solution  is 
neutralized  by  the  free  alkali  of  the  soap,  but  the  mixture  as  a  whole 
is  a  tenacious,  sticky  mass,  which  it  is  difficult  to  properly  dissolve  in 
water.  The  bulk  of  the  report  is  occupied  with  a  consideration  of  the 
Diamond-back  Moth  {PInfella  cruciferarum)  which,  as  we  have  already 
stated,  occuiTcd  in  enormous  numbers  in  certain  parts  of  England  last 
summer.  The  article  includes  a  great  deal  of  interesting  correspond- 
ence with  a  number  of  Miss  Ormerod's  intelligent  co-workers.  Last 
year's  occurrence  of  this  species  was  a  very  exceptional  one,  and  accord- 
ing to  Miss  Ormerod  seems  to  have  been  due  rather  to  the  fact  that  moths 
were  borne  in  on  easterly  winds  in  the  spring  rather  than  that  they  bred 
where  first  noticed.  The  remedies  are  those  mentioned  by  Mr.  White- 
head, whose  paper  we  reviewed  in  the  last  number  of  Insect  Life. 


Bulletin  No.  5  of  the  New  Mexico  station.*— Mr.  C.  H.  Tyler  Townsend 
is  the  author  of  a  brief  bulletin  just  received  which  treats  of  the  Vine 
Leaf-hopper,  the  Codling  Moth,  the  Green  June-beetle  {Allorhina  so- 
brina),  and  Eoot-borers  (Larvte  of  Priomis  spp.).  He  finds  that  the 
kerosene  emulsion  is  the  only  practical  remedy  for  the  Vine  Leaf-hop- 
per, and  that  it  should  be  applied  early  in  the  season  and  directed 
against  the  under  sides  of  the  leaves.  After  the  insects  have  acquired 
wings  it  is  too  late  to  do  effective  work.  The  Codling  Moth,  it  seems, 
has  just  been  found  for  the  first  time  in  the  Mesilla  Valley,  although  it 
has  occurred  abuudautly  in  other  portions  of  New  Mexico  for  some 
time.  The  Allorhina  here  mentioned  has  previously  been  referred  to 
bv  the  author  in  the  current  volume  of  Insect  Life  (p.  25)  as  A.  nitida. 


A  Bulletin  on  Spraying.— The  Department  has  just  published,  as  "Far- 
mers' Bulletin  !N"o.  7,"  a  short  consideration  of  spraying  fruits  for  insect 
2)ests  and  fungous  diseases,  with  a  special  consideration  of  the  subject 
in  relation  to  the  public  health.  This  bulletin  puts  the  reasons  for 
spraying  and  the  best  formula  in  condensed  shape  for  the  use  of  the 
practical  fruit-grower. 

*  New  Mexico  College  of  Agriculture.  Agricultural  Experiment  Station.  Bulletin 
No.  5,  Marcli,  1892.  Notices  of  importance  concerning  Fruit  Insects.  Las  Cruces, 
N.  Mex.,  1892. 
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Entomological  Notes  from  the  Indian  Museum.— Volume  II  of  the  inter- 
esting-Indian  Museum  Xotes,  to  which  we  have  occasionally  referred  in 
these  pages,  has  just  reached  us  through  the  courtesy  of  Mr.  E.  C. 
Cotes  and  the  Indian  Museum  trustees.  It  consists  of  four  parts: 
Part  1,  devoted  to  Miscellaneous  :N"otes;  part  2,  to  the  Wild  Silk  Insects 
of  India;  part  3,  to  the  White  Insect  Wax  of  India;  and  part  4,  to  the 
Locusts  of  Bengal,  Madras,  Assam,  and  Bombay.  The  volume,  as  a 
whole,  is  so  important  that  it  deserves  a  more  extended  notice  than  we 
can  give  it.  The  illustrations  are  handsome  lithographic  plates,  part  2 
carrying  no  less  than  fifteen  of  these  plates,  figuring  twenty-nine  spe- 
cies of  the  large  silk  moths.  Part  1,  upon  Miscellaneous  Xotes,  con- 
tains more  matter  of  interest  to  entomologists  in  this  country,  a  number 
of  cosmopolitan  pests  being  mentioned.  Among  them  are  the  Angou 
mois  Grain  Moth  {Gelechia  cerealella,)  the  Sugar-cane  Borer  [Diatnm 
saccMralis),  the  Corn  Worm  or  Boll  Worm  {HeUotMs  arm igcra)— here 
recorded  as  feeding  upon  the  fruit  of  the  Cape  Gooseberry— and  the 
so-called  American  Blight  {^ScMzoneura  lanigera).  Several  new  species 
of  scale-insects  are  described  by  Mr.  Maskell,  and  a  new  Tineid  {Gra- 
cilaria  theivora),  which  mines  the  leaves  of  the  Tea  Tree,  is  described  by 
Lord  W^alsingham.  Part  3  is  interesting  as  giving  some  definite  in- 
formation upon  some  white  wax  producers.  Ceroplastes  ceriferus  is 
reported  as  rare  in  India,  while  the  Fulgorid  which  produces  an  abun- 
dant supply  of  white  sugary  wax,  is  determined  as  Phromnia  manjinella. 
The  trustees  of  the  museum  deserve  every  credit  for  their  enterprise  in 
publishing  these  valuable  notes,  which  are  of  great  interest  to  us 
and  to  entomologists  all  over  the  world,  aside  from  their  great  value  to 
the  country  from  which  they  emanate. 

Since  the  above  was  written  we  have  received  Part  5  of  Vol.  ii,  in 
which  the  principal  article  is  by  Mr.  W.  L.  Sclater  on  "The  Economic 
Importance  of  Birds  in  India."  There  are  short  articles  on  the  meth- 
ods of  destroying  locusts  in  Tunis,  on  the  gas  treatment  for  scale- 
insects  (reprinted  from  Mr.  Coquillett's  report  in  Bulletin  23  of  the 
Division  of  Entomology),  on  Paris  green  as  an  insecticide  (from  Miss 
Ormerod's  leaflet  of  February,  1891),  and  on  insecticide  washes  against 
Date  Palm  Scale,  reprinted  from  Insect  Life  (Vol.  iii,  p.  441). 


Two  new  Bulletins  of  the  Division  of  Entomology.-Since  the  publication 

of  the  last  number  of  Insect  Life,  Bulletins  No.  20  and  27  of  the 
division  have  been  issued  from  the  press.  Xo.  26  contains  reports  of 
observations  and  exi^eriments  in  the  practical  work  of  the  division  for 
the  season  of  1891,  and  is  comparable  to  Bulletins  Nos.  21  and  23,  which 
cover,  respectively,  the  seasons  of  1889  and  1890,  Bulletin  No.  27  con- 
tains reports  of  the  damage  by  destructive  locusts  during  the  season 
of  1891,  giving  full  accounts  of  a  trip  through  the  Northwest  by  Mr. 
Bruner,  a  journey  through  California  by  Mr.  Coquillett,  and  a  trip  to 
Kansas  by  Prof.  Osboru. 
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THE  PEA  AND  BEAN  WEEVILS. 

The  life-histories  of  these  two  iuseets  have  been  comparatively  well 
kuowii  to  economic  entomologists  for  many  years,  but  even  in  recently 
published  accounts  some  misstatements  are  to  be  found,  and  there  is 
little  wonder  that  with  practical  people  the  question  should  still  be 
raised  as  to  whether  either  or  both  will  continue  to  breed  in  stored 
seeds.  The  text  for  this  resume  of  the  main  facts  in  the  life-histories 
of  these  insects  will  be  found  in  the  following'  communication  from 
Peter  Henderson  &  Co.,  the  large  seed  dealers  in  New  York  City : 

We  seud  some  beans  infested  with  what  we  suppose  is  the  Beau  Weevil  {Bruchus 
fahd').  The  ravages  of  this  insect  are  enormoiis  and  wo  think  are  increasing.  We 
are  led  to  believe  that  the  eggs  are  laid  ou  the  pod  when  growing,  and  that  it  is  in 
the  larval  stage  that  all  the  feeding  and  consequent  damage  is  done;  further,  that 
after  the  larval  and  feeding  stage  it  glasses  into  the  chrysalis,  and  there  remains 
dormant  until  spring  or  artificial  warmth  leads  it  to  emerge  from  the  place  prepared 
by  the  larva.  We  also  are  of  the  opinion  that  the  adult  insect  is  perfectly  harmless 
to  any  seed  beans,  notwithstanding  the  opinion  of  one  of  our  large  growers,  who 
claims  that  "the  bugs  travel  from  bag  to  bag  and  biu  to  bin  and  eat  the  holes," 
similar  to  the  ones  in  sample  sent.  Our  limited  knowledge  of  entomology  leads  us 
to  suppose  his  theory  is  totallj^  impossible,  but,  seeing  that  such  an  important  issue 
is  involved,  we  take  the  liberty  to  ask  the  benefit  of  your  knowledge.     »     -     * 

Comi)aratively  full  accounts  of  both  the  Pea  Weevil  and  the  Bean 
Weevil  were  pubhshed  in  the  Third  Eeport  on  the  Insects  of  Missouri 
(pp.  4:4  to  50  and  52  to  ^(i),  and  from  these  accounts  and  our  subse- 
quent notes  we  have  prepared  the  following  summary: 

THE  PEA  WEEVIL,  (Bruclius  plsi  Linu). 

The  adult  Pea  Weevil  is  shown  at  Fig.  -iOb,  with  the  natural  size 
indicated  at  the  small  outline  ^ 
below.  It  is  about  5  mm.  long 
and  its  general  color  is  rusty 
black,  with  more  or  less  white 
on  the  wing-covers,  and  a  dis- 
tinct white  spot  on  the  hinder 

part  of  the  thorax,  near  the     l/'^;:J>'|()U    i!)     ''^^^j 
scutellum.    The  beetles  begin     ^'Cj/f/lV^    '  (■ 
to  appear  about  the  time  the  d 

i-tp-m  iirp  in  bln«;'^nm  inrl  wlipn  ^^'^'-  ^^—^^^  Weevil:  6,  adult;  c,  full-grown  larva;  d, 
peas  aie  in  DlOhSOm,ana  Wlien   ^^^.^,  ^  ^^^^  sho^yino  exit  hole  enlarged,  nat.  size  indi- 

the    young    pods    form  the  fe-   cated  by  smaller  figures  below  (after  Curtis). 

males  lay  their  egga  upon  the  surface  without  attempting  to  insert  them. 
These  eggs,  as  shown  at  Fig.  41,  are  deep  yellow  in  color,  1.5  mm.  long, 
three  times  as  long  as  wide,  fusiform,  pointed  in  front,  blunt  behind, 
but  larger  anteriorly  than  posteriorly.  They  are  fastened  in  front  by 
some  viscid  Huid  which  turns  white  in  drying.     It  is  probable  that  the 
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■egg-laying  occurs  generally  at  night.  Where  the  insects  are  abundant 
a  single  pod  will  often  be  found  to  carry  as  many  as  15  or  20  eggs, 
which  is  an  evidence  of  faulty  instinct,  since  only  one 
larva  can  develop  in  a  single  pea.  The  newly  hatched 
larva  is  deep  yellow  in  color,  with  a  black  head,  and 
bores  directly  through  the  pod  into  the  nearest  pea, 
the  hole  in  the  pod  soon  growing  over,  while  a  mere 
speck  upon  the  side  of  the  pod  is  the  only  indication 
of  its  entrance.  The  statement  has  been  generally 
made  that,  in  feeding,  the  larva  seems  in  the  maioritv 

riG  41.— Egg  of  Pea  70  o  ^ 

-Weevil-enlarged  (af-  of  cascs  to  avoid  the  gcmi  of  the  future  sprout  so  that 
teiEiiey).  most  of  the  " buggy "  pcas  will  germinate  as  readily 

as  those  which  have  been  untouched.  This  must,  however,  now  be 
qualified,  as  we  shall  show  in  a  later  paragraph.  The  full-grown  larva 
is  indicated  at  Fig.  40c.  Before  transforming  to  pupa,  it  cuts  a  circular 
hole  quite  to  the  thin  outer  membrane  of  the  pea,  thus  pro\ading  for 
the  future  exit  of  the  beetle.  It  then  lines  the  interior  of  its  excava- 
tion with  a  thin  smooth  layer  of  paste,  excluding  all  excrement,  and 
then  transforms  to  the  pupa  state.  The  adult  beetle  in  issuing  has 
only  to  eat  through  the  thin  membrane  left  by  the  larva.  It  has  been 
proved  that  the  beetle  would  die  if  the  larva  had  not  prepared  this 
passage  way,  and  has  been  asserted  that  it  will  perish  if  the  hole  is 
pasted  over  with  a  piece  of  paper  thinner  than  the  hull  itself. 

Sometimes  many  of  the  beetles  will  issue  in  the  fall  of  the  year,  but 
as  a  general  rule  they  remain  in  the  peas  through  the  following  winter, 
and  many  are  planted  with  seed  peas.  As  far  as  is  known  the  insects 
on  issuing  will  not  oviposit  upon  the  dry  peas,  and  a  sure  remedy  will, 
therefore,  be  found  in  keeping  seed  peas  in  a  close  receptacle  over  two 
seasons  before  planting.  The  beetles  will  all  issue  at  the  customary 
time,  but  will  soon  die.  When  it  is  necessary  to  plant  the  first  season 
the  entire  lot  of  seed  should  be  thrown  into  water,  when  the  "  buggy" 
ones  will  float,  and  should  be  removed  and  destroyed,  sound  ones  only 
being  planted.  Infested  peas  may  also  be  disinfected  by  placing  them 
in  a  tight  vessel  with  one  of  a  number  of  different  insecticides,  among 
which  may  be  mentioned  camphor,  chloroform,  ether,  and  bisulphide  of 
carbon,  the  latter  being  the  cheai)est  and  most  efficacious. 

We  have  just  noted  the  current  idea  that  the  larva,  while  working  in 
the  interior  of  the  pea,  generally  avoids  the  germ  or  plumule  and  from 
this  fact  the  impression  has  become  more  or  less  prevalent  that  peas 
which  have  been  eaten  by  weevils  are  none  the  less  available  for  seed. 
There  has  been  many  a  discussion  on  this  subject  in  the  columns  of  the 
agricultural  press,  and  while  the  Aveight  of  evidence  has  always  been 
contrary  to  the  use  of  damaged  seed  peas,  still  the  question  can  not  be 
said  to  have  been  definitely  set  at  rest  before  the  publication  of  the  re- 
sults of  Prof.  E.  A.  Popenoe's  careful  experiments,  in  Bulletin  Ko.  19  of 
the  Kansas  State  Experiment  Station.     This  investigator  conducted  a 
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germination  test  of  500  peas  of  ten  sorts  with  tlie  result  that  but  one- 
fourth  germinated,  and  the  partial  destruction  of  the  cotyledons  rendered 
the  further  growth  of  these  doubtful.  A  check  lot  of  the  same  number 
of  sound  peas  gave  a  germination  of  97  per  cent.  An  examination  of 
275  injured  peas  showed  but  69  in  which  the  germ  was  not  wholly  or 
partially  destroyed.     Moreover,  Prof.  Popenoe  further  states : 

lu  a  field  test  of  the  growth  of  sound  as  compared  with  weeviled  peas,  the  results 
were  more  decisive  from  a  jjractlcal  standpoint.  In  this  test  23  varieties  were  rep- 
resented, each  by  100  sound  and  100  weeviled  peas,  taken  as  they  came,  without  fur- 
ther selection.  The  seeds  were  planted  in  the  garden  in  parallel  rows,  the  sound  and 
weeviled  peas  of  each  sort  side  by  side,  the  rows  18  inches  apart.  The  planting  was 
done  on  the  5th  of  June,  and  the  dryness  of  the  season  hindered  the  perfect  germina- 
tion and  growth  to  a  noticeable  degree.  Of  the  sound  peas  68  per  cent  came  up,  and 
64  per  cent  made  strong  plants.  In  10  varieties  of  the  weeA^iled  peas  no  seeds  ger- 
minated ;  the  remaining  13  varieties  were  represented  in  all  by  58  plants,  or  4.4  per 
cent,  in  germination,  of  which  but  49,  or  3.8  per  cent,  grew  to  average  size  and 
strength. 

This  evidence  practically  settles  the  long  mooted  question,  and  it  is 
safe  to  say  definitely  that  weeviled  or  '^ buggy"  peas  should  not  l)e 
planted. " 

THE  BEAN  WEEVIL  {Bmchns  fahcv  Eiley). 

This  congeneric  insect  resembles  the  species  we  have  just  treated,  in 
general  appearance.  It  aijpears  to  be  a  native  American  insect,  and 
probably  fed  originally  upon  some  wild  bean. 
It  is  said  to  have  been  first  noticed  upon 
cultivated  beans  about  1800  in  Rhode  Island, 
is  now  generally  distributed  throughout  the 
United  States,  and  has  been  carried  by  com- 
merce to  different  parts  of  the  world.  The 
adult  beetle  is  shown  at  Fig.  42,  and  it  will 
be  noticed  that  the  main  points  of  difference  ^ig.  42.-Beau  weevii:  «,  adult;   , 

are  the  absence  of  the  white  markings.      The       damaged  bean— enUarged  (after  Ri- 

general  color  is  tawny  gray  with  more  or  less     ^^^''' 

dull  yellowish,  and  it  is  somewhat  smaller  than  the  Pea  Weevil.  In  its 
life-history  this  species  differs  from  Bruchus  iml  in  two  important 
points.  Largely  on  account  of  its  smaller  size  and  the  greater  size  of 
the  seed  which  it  infests,  a  number  of  individuals  will  develop  in  a 
single  bean.  As  many  as  28  have  thus  been  found  feeding  at  once. 
A  second  point  of  difference,  and  one  of  great  economic  importance, 
is  that. the  insects  will  continue  breeding  indefinitely  in  stored  beans. 
We  showed  this  to  be  the  case  in  1882,  but  recent  writers  have,  for  the 
most  part,  ignored  this  interesting  fact.  The  eggs  are  primarily  laid 
upon  the  bean  pod  in  the  field,  and  the  larva  enters  the  seed  in  the 
same  manner  as  does  the  Pea  Weevil.  The  rate  of  growth  is  similar, 
and  some  individuals,  as  with  the  other  species,  may  issue  the  same  fall, 
others  hibernating  within  the  beans  and  issuing  in  the  spring.  If  easy 
means  of  exit  are  not  present,  the  females  will  soon  begin  to  lay  their 
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eggs  upon  the  stored  and  damaged  beans,  and  another  generation  will 
soon  develop.  This  may  go  on  indefinitely,  or  until  the  food  supply  is 
exhausted,  although  in  closed  receptacles  the  beetles  always  appear 
anxious  to  escape. 

The  first  published  record  of  this  continuous  breeding  in  stored  beans 
was  probably  our  note  in  1882,  above  alluded  to,  where,  in  reply  to  a 
question  from  a  correspondent  in  Bremen,  Ohio,  we  wrote:  ''Unlike 
the  Pea  Weevil,  the  Bean  Weevil  continues  to  multiply  in  the  stored 
beans.  These,  when  infested,  are  usually  reduced  at  last  to  nothing 
but  powder,  and  have  no  value  as  seed." 

In  1878-'79  we  made  a  number  of  observations  upon  this  species,  from 
which  some  interesting  points  have  been  determined.  On  December 
31,  1878,  we  received  from  Indian  Territory  a  lot  of  badly  infested 
beans,  from  which  many  beetles  had  already  issued.  Close  examination 
showed  that  larvte  in  all  stages  of  growth  and  pupa3  were  stiU  contained 
in  the  beans.  January  21, 1879,  a  dozen  beetles,  just  issued,  were  placed 
in  a  vessel  with  sound  black  beans  for  observation.  Two  days  later 
quite  a  number  of  eggs  had  been  deposited.  They  were  simply  glued 
to  the  outside  of  the  beans,  no  cavity  having  been  provided  for  them 
by  the  beetles.  A  few  were  found  loose  in  the  jar.  These  eggs  were 
0.7  mm.  long  and  0.3  mm.  in  diameter  at  the  stoutest  part.  They  were 
white,  and  closely  granulated.  February  S,  or  sixteen  days  after  ovipo- 
sition,  two  of  the  eggs  hatched.  The  young  larvae  moved  about  quite 
briskly,  and  when  in  motion  curved  the  body  at  each  step.  This  it  is 
enabled  to  do  by  the  possession  of  temporary  legs,  while  its  other  char- 
acters, as  compared  with  those  it  assumes  within  the  bean,  fit  it  for 
moving  over  and  penetrating  the  smooth  but  rather  thin  skin  of  our 
ordinary  beans. 

Bruchus  fab-E — First  larva. — The  larva  at  this  stage  presents  a  very  curious 
appearance  and.  cTilfers  widely  in  important  characters  from  the  second  stage.  The 
body  is  hardly  so  stout  in  proportion  to  its  length ;  the  prothoracic  phxte  bears  two 
pairs  of  jjrojecting  spurs,  the  hinder  j)air  having  each  a  serrate  edge  of  four  teeth, 
and  the  anal  plate  also  bears  four  horny,  pointed  tubercles.  On  the  head  there  are 
two  very  evident  eye  spots ;  the  antennte  are  four-jointed,  and  bear  side  pieces  arising 
from  the  basal  joint.  The  mandibles  have  two  blunt  teeth  and  the  labium  is  large 
and  fleshy,  and  is  differentiated  into  two  viscid,  papillose  paraglossse  and  a  central 
ligular  prominence  with  two  papillte.  The  insect  at  this  stage  differs,  however, 
most  notably  from  the  more  mature  larvje  in  possessing  six  postembryonic  legs,  as 
shown  at  Fig.  43.  Each  of  these  legs  is  composed  of  three  apparent  sclerites,  the 
basal  one  stout,  coxa-like,  and  scarcely  differentiated  from  the  body.  The  second  is 
long  and  slender  and  may  correspond  to  the  fused  femur  and  tibia.  This  joint  bears 
several  hairs  at  its  tip  and  gives  rise  to  the  third  joint,  which  we  may  call  the  tarsus, 
and  which  is  much  more  slender  than  the  second  joint  and  is  broadened  at  its  tip 
into  a  flat  pulvillus,  bearing  at  the  heel  a  single  delicate  spur,  as  shown  at  Fig.  43(7. 
Nine  spiracles  are  plainly  seen,  eight  being  abdominal  and  one  mesothoracic.  There 
is  a  row  of  very  long,  subdorsal  hairs,  a  shorter  row  between  this  and  the  median 
line,  and  another  lateral  row  intermediate  in  length  between  the  two  just  mentioned. 

We  are  not  aware  that  similar  structural  peculiarities  in  the  first 
larval  stages  of  Bruchus  have  been  pointed  out  before.    They  seem  to 
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indicate,  perhaps,  affinities  with  the  Ohrysomelidoe,  and  are  evidently 
of  advantage  in  aiding  the  young  creature  in  the  work  it  has  to  do. 
This  stage  is  very  evanescent,  as  the  necessity  for  locomotive  organs  is 
transitory.  Immediately  after  finding  the  proper  spot  for  entering  the 
bean,  the  larva  gnaws  its  way  in  and  molts. 


Pig.  43. — a,  First  larva  of  Bruchus  faboegreaXVs'  enlarged;  h,  thoracic  processes;  c,  head  from  front; 
d,  same  from  side ;  e,  antenna ;  /,  thoracic  leg ;  g,  rear  view  of  tarsus ;  h,  same,  front  view,  still  more 
enlarged  (original). 

Other  eggs  hatched  on  February  10,  and  February  17,  and  on  Febru- 
ary 21  a  small  discolored  spot  was  discovered  on  one  of  the  beans,  and 
underneath  the  skin  was  found  one  of  the  young  larv?e.  After  enter- 
ing the  bean  it  had  cast  a  skin,  which  was  found  in  the  burrow.  After 
this  molt  the  larva  had  lost  its  legs  and  become  stout,  acquiring  the 
normal  characters  of  its  later  stages.  One  bean  which  was  carefully 
examined  contained  17  larvre,  8  of  which  were  nearly  full-grown,  while 
9,  which  had  entered  the  bean  later,  were  in  different  stages  of  devel- 
opment. On  January  28  a  single  impregnated  female  was  confined 
with  several  beans  in  order  to  ascertain  the  number  of  eggs  laid  by 
a  single  individual.  From  January  31  to  February  25,  68  were  de- 
posited, when  the  female  died.  Careful  experiments  with  isolated  indi- 
viduals were  conducted  in  order  to  ascertain  the  exact  length  of  a  single 
generation,  with  the  result  that  sixty-six  days  was  found  to  be  the  av- 
erage time  from  the  deposition  of  the  eggs  to  the  issuing  of  the  adults. 

The  larva  before  transforming  frequently  makes  two  possible  points 
of  future  exit,  one  at  each  end  of  its  burrow,  and  occasionally  the  whole 
outer  surface  of  the  burrow  remains  covered  simply  by  the  thin  outside 
skin  of  the  bean. 

The  remark  which  we  have  just  made  regarding  the  germination  of 
weeviled  peas,  will  apply  equally  well  to  beans  damaged  by  Bruchus. 
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Mr.  Popenoe  has  experimented  with  beans  as  well  as  with  peas,  with 
the  following-  result : 

Fifty  per  cent  started ;  of  these,  tbree-tiftlis  might  have  grown  into  plants,  as  the  in- 
jury was  restricted  to  the  seed  leaves.  But  the  remaining  two-tilths  were  variously 
mutilated  by  the  loss  of  a  part  or  the  whole  of  the  germ  or  plumule,  so  that  under 
no  circumstances  could  they  have  made  plants.  Here,  then,  but  30  per  cent  could 
have  passed  the  germinating  stage,  and  these,  owing  to  more  or  less  considerable 
injury  to  the  seed  leaves,  would  probably  have  made  plants  of  low  vigor.  In  a 
check  lot  of  perfect  beans  of  the  same  varieties  and  in  the  same  numbers,  planted 
alongside,  95  per  cent  germinated. 

The  remedies  for  this  insect  are  the  same  as  for  the  Pea  Weevil, 
except  that  keeping  the  imported  seed  over  two  years  in  tight  vessels 
will  be  of  no  avail  for  the  Bean  Weevil.  Careful  experiments  with 
bisulphide  of  carbon  show  that  in  this  substance  we  have  an  almost 
perfect  remedy  for  both  species.* 


THE  OX  BOT  IN  THE  UNITED  STATES. 

HABIT.S   AND    XATUKAL    HISTORY    OF    HYPODERMA    LINEATA. 

By  C.  V.  Riley. 

A  good  deal  has  been  written  recently  about  this  insect,  both  in  this 
country  and  Europe,  and,  as  has  been  intimated  in  previous  numbers 
of  Insect  Life,  some  interesting  discoveries  have  been  made,  which 
have  materially  modified  the  old  conceptions  of  the  life-history  and 
habits  of  the  species.  Of  first  importance  is  the  fact  which  has  been 
recently  developed,  namely,  that  the  older  Ox'Bot-^y,  Hyjwdermabovis, 
hitherto  supposed  to  be  the  common  species  of  both  America  and  Euroiie, 
is  in  reality  either  a  A'ery  rare  insect  in  this  country  or  possibly  does  not 
occur  here  at  all. 

THE  AMERICAN  SPECIES  IS  HYPODERMA  LINEATA. 

The  Ox  Warble  of  this  country  is  referable  to  a  distinct  species, 
Hypoderma  lineata  Villers.  It  was  first  described  in  1789  as  QSstrus 
lineatus  (Ent.  Linn,  ill,  p.  249).    It  was  subsequently  described  by  Dr. 


*  Since  this  article  was  prepared,  and  just  as  it  was  being  sent  to  the  i>rinter,  we 
received  Dr.  J.  A.  Lintner's  Seventh  Report  on  the  Injurious  and  other  Insects  of  the 
State  of  New  York,  and  find  an  elaborate  article  iipon  the  Beau  Weevil,  covering 
pages  255  to  279.  Dr.  Lintner  gives  an  admirable  summary  of  the  previous  knowl- 
edge concerning  this  insect,  overlooking,  however,  our  note  of  1882,  to  which  we 
have  referred,  and  adding  observations  of  his  own  proving  successive  broods  in  stored 
beans  and  showing  the  duration  of  a  single  generation  to  be  about  two  months.  The 
article  also  discusses  at  length  the  question  of  synonymy,  into  which  we  have  pur- 
posely not  entered  in  this  paper,  and  although  he  uses  the  name  Bruchus  ohsoletns 
Say  at  the  head  of  the  article,  he  finally  concludes  that  Bruchus  fahoB  of  Fitch  should 
in  reality  hold  unless  an  earlier  European  synonymy  should  be  established,  as  seems 
probable.     This  question,  however,  we  will  discuss  in  our  next  issue. 
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Fr.  Braner  a^  Hypoderma  honassi  in  1875  ( Verbandl.  derK.  K.  Zool.  Bot, 
Gesellscli.  in  Wien,  1875,  p.  75,  pi.  iv.  Figs  2,  2'-^)  from  the  larva  only, 
specimens  of  which  had  been  received  from  Dr.  H.  A.  Hagen,  of  Cam- 
bridge, obtained  in  Colorado  by  Mr.  J.  A.  Allen,  from  the  American 
Bison  or  Buffalo.  Mr.  Allen  found  it  comparatively  rare  on  the  Buffalo, 
his  specimens  having  been  obtained  from  one  individual  of  many  exam- 
ined. Clark  in  his  "Essay,"  etc.,  1815  (pp.  37  and  72),  considered  it  a 
variety  of  hovis,  and  later,  1843,  as  the  male  of  bonis.  Dr.  Brauer  has 
shown  it  to  be  a  distinct  species,  but  its  host  relations  were  not 
established  until  1890.  On  the  authority  of  the  observations  of  Win- 
uertz,  Brauer,  in  his  monograph  mentioned  as  the  probable  hosts  the 
cow  and  sheep.  All  doubts  on  this  point  were,  however,  dispelled  by 
the  observations  of  the  late  Dr.  Adam  Handlirsch  independent  of,  and 
later  in  connection  with,  Dr.  Brauer,  and  detailed  in  Dr.  Brauer's  recent 
communication.* 

In  1888  Dr.  Handlirsch  took  adults  of  this  insect  in  a  field  in  which 
cattle  were  pastured,  and  in  1889  Handlirsch,  while  in  company  with 
Dr.  Brauer,  found  a  puparium  in  a  cow  pasture,  which  was  smaller  than 
the  puparium  of  hovis,  resembling  somewhat  that  of  H.  diana,  and  he 
also  took  adults  of  lineaia  in  the  same  pasture.  This  puparium,  how- 
ever, upon  comparison,  was  found  to  agree  entirely  with  the  larvae  ob- 
tained from  the  American  bison  referred  to  above. 

Again,  in  1890,  Brauer,  in  company  with  a  brother  of  Dr.  Handlirsch, 
visited  the  same  region  and  obtained  some  larvse  from  the  backs  of 
cattle,  one  of  which  belonged  to  hovis  and  three  to  lineata.  The  lar- 
voi  referred  to  lineata.,  obtained  from  cattle  by  Brauer,  differ  in  no 
wise  from  the  larviB  obtained  from  the  American  bison,  and  the  pupa- 
rium mentioned  also  presents  a  full  agreement  with  the  characters  of 
this  larva.  The  adults  of  lineata  taken  in  Europe  also  agree  in  every 
particular  with  those  received  from  the  United  States.  Both  these 
species  of  Hypoderma  occur,  on  the  authority  of  Brauer,  throughout 
Europe,  having  been  found  in  Switzerland,  Norway,  Crimea,  the  Bal- 
kans, the  Caucasus,  England,  Lower  and  Upper  Austria,  etc.  In  Styria 
and  Hungary,  however,  he  found  only  Hypoderma  hovis.  These  species 
not  oidy  occur  very  commonly  throughout  the  regions  named,  but  fre- 
quently on  the  same  animal. 

Whether  lineata  is  of  European  or  American  origin  remains  to  be  de- 
termined. In  North  America  Brauer  quotes  it  from  Texas  and  on  Wil- 
liston's  authority  as  ranging  to  Arizona  and  Northern  California,  while 
in  1853  Walker  described  it  from  Nova  Scotia  as  (Estrus  supplens.  It 
is  possible  that  it  was  originally  the  bot  of  our  native  buffalo.  Its  com- 
parative rarity  on  the  bison,  however,  and  its  great  abundance  on  do- 

*  Verhandlungen  der  Kaiserlich-koeniglichen  Zoologisch-Botanisclien  Gesellschaft 
in  Wien.  Wien,  1890,  p.  509.  "  Ueber  die  Feststelhing  des  Wolmthieres  der  Hypoderma 
lineata  Villers  durch  Dr.  Adam  Handlirsch  und  andere  Untersuchungen  und  Beob- 
achtungeu  an  Oestriden." 


304 

mestic  cattle,  both  in  this  country  and  Europe,  throw  considerable 
doubt  on  this  supposition,  and  also  leave  the  question  of  its  original  habi- 
tat in  doubt.  Two  flies  referable  to  this  species,  a  male  and  a  female, 
were  bred  by  Dr.  Cooper  Curtice,  April  16,  1891,  from  larvse  extracted 
from  the  back  of  an  animal.  I  have  also  a  specimen  from  Prof.  Her- 
bert Osborn,  reared  from  a  bot  collected  in  Illinois.  Careful  examina- 
tion of  these  specimens,  together  with  the  balance  of  the  material  in 
the  National  Collection,  comprising  in  all  some  33  specimens,  shows  that 
they  all  belong  to  lineata.  Of  this  material  16  specimens  were  re- 
ceived from  correspondents  as  the  Heel  Fly  from  various  points  in 
Texas;  two  by  the  same  name  from  New  Jersey,  one  of  which  was  re- 
ported to  have  been  ovipositing  just  above  the  hoof  of  a  cow;  five  speci- 
mens were  collected  in  Colorado,  of  which  one  differs  from  the  normal 
type  in  having  a  scantier  pubescence  on  the  face;  one  specimen  is  from 
southern  Georgia  and  three  are  without  any  locality  label.  In  addi- 
tion to  the  bred  specimen  from  Prof.  Osborn,  he  sent  for  comparison 
three  collected  specimens  taken  at  Ames,  Iowa,  and  one  in  Colorado. 
An  examination  of  the  larvte  in  the  "National  Collection  also  shows  a 
frill  agreement  with  the  larvae  of  lineata.  These  are  from  Arkansas, 
Texas,  Illinois,  Nebraska  (three  of  which  were  taken  from  abufialo  buU 
by  Mr.  L.  Bruner),  and  others  without  date  or  locality.  Dr.  Salmon 
also  has  a  large  series  of  larvfe  numbering  above  500  specimens,  all  of 
which  were  examined  by  Dr.  Curtice  and  by  myself  and  Mr.  C.  L.  Marlatt, 
a.nd  prove  to  belong  to  lineata.  These  were  taken  for  the  most  part  at 
the  Washington  abattoir  and  from  cattle  from  Virginia,  West  Vir- 
ginia, Ohio,  and  Maryland.  A  large  number  of  them  were,  however, 
taken  in  Texas,  and  others  came  from  various  localities.  I  have  cor- 
responded also  with  Dr.  Williston  and  a  number  of  others  who  either 
have  private  collections  or  are  in  charge  of  public  collections,  and  have 
been  unable  to  secure  from  any  source  whatever  either  a  larva  or 
adult  referable  to  hotm  and  collected  in  this  country.  My  examina- 
tion of  this  material  has  been  greatly  facilitated  and  the  results  made 
more  conclusive  by  the  kindness  of  Dr.  Brauer  in  sending,  at  my  re- 
quest, authentic  specimens  of  the  larva,  puparium  and  adult  of  H.  hovis. 

LIFE-HISTORY   OF   HYPODERMA  LINEATA. 

Chiefly  through  the  investigations  of  Dr.  Cooper  Curtice,  late  of  the 
Bureau  of  Animal  Industry  of  this  Department,  some  curious  and  anom- 
alous facts  have  been  discovered,  which  have  thrown  a  good  deal  of 
light  on  the  actual  life-history  of  this  bot-fly,  and  have  shown  the  pre- 
Yiously  accepted  views  to  be  erroneous.  A  preliminary  notice  of  these 
facts  was  given  by  Dr.  Curtice  in  Insect  Life,  Vol.  ii  (pp.  207, 208),  and 
a  frill  account  has  since  appeared  in  the  Joiiriial  of  Comparative  Medi- 
cine and  Veterinary  Archives,  Vol.  xii,  pp.  265-274,  June,  1891.  Dr. 
Curtice  had  not  witnessed  the  actual  mode  of  ovi position  or  the  position 
of  the  eggs  in  a  state  of  nature,  nor  has  anyone  recorded  the  facts  up  to 
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the  preseut  time.  It  will  be  remembered  that  in  the  sum  mary  of  the  life- 
history  of  the  better  kuowu  Ox  Warble,  viz,  Hypoderma  bovis  (Insect 
Life,  Vol.  ii,  pp.  172-177),  the  actual  mode  of  oviposition  was  shown 
to  be  not  absolutely  known,  and  that  between  the  two  opposing  views 
that  were  held,  viz,  insertion  of  the  egg  in  the  skin,  or  its  attachment 
to  the  skill  or  to  the  hair,  a  number  of  reasons  based  on  recollection,  on 
the  structure  of  the  ovipositor  and  on  the  structure  of  the  egg,  were 
urged  in  favor  of  attachment  rather  than  of  insertion.  From  the  struc- 
ture of  the  egg  Dr.  Curtice  also  drew  the  conclusion  that  the  egg  is  at- 
tached to  the  hair  of  the  animal,  but  from  tlie  other  facts  observed  by 
him  he  also  concluded  that  the  young  larv;e  are  licked  off  by  the  cattle, 
swallowed  or  lodged  in  the  back  of  the  mouth  or  esophagus,  and  pene- 
trate the  esophageal  walls.  These  conclusions  were  deduced  from  the 
presence  of  the  young  grubs  in  the  esophageal  walls  in  November,  and 
long  before  they  are  found  in  the  backs  of  the  cattle.  Later,  about 
Christmas  time,  they  appear  suddenly  in  full  force  under  the  skin  of 
the  back.  The  earliest  larv*  occurring  beneath  the  skin  differ  in  no 
wise  from  those  found  in  the  esophagus.  By  the  latter  part  of  January 
or  the  beginning  of  February  all  have  disappeared  fi'om  the  esophagus, 
together  with  all  traces  of  the  inflammatory  action  in  that  organ  so  notice- 
able in  January.  The  larvit  at  this  stage  are  able  to  i)ierce  through  the 
esophagus  and  wander  through  the  tissues  to  the  back.  The  wander- 
ing 0f  the  larvae  is  further  shown,  according  to  Dr.  Curtice,  by  the  fact 
that  they  have  been  found  near  the  eleventh  rilj  on  the  thoracic  side, 
also  in  the  spinal  column,  in  the  subcutaneous  nuiscles,  and  connective 
tissue.  Dr.  Curtice  has  also  found  in  the  esophageal  muscular  coats 
wounds  which  he  believes  to  have  been  caused  by  the  larv;e  in  pene- 
trating them.  He  has  also  found  on  the  inside  of  ft-eshly  removed  hides, 
which  carried  larva  in  the  first  f)r  cutaneous  stage,  small  gnawed  spots 
whicli  he  believes  to  have  been  made  by  these  larvae.     He  says  also : 

The  earliest  grub  holes  that  I  haA'e  l)eeu  aVile  to  tind  are  very  uniform  iu  size,  oor- 
respoudiug  with  tlie  calil)er  of  the  grubs  contaiued  iu  theui,  and  had  no  appearance 
of  the  sac  Avhich  forms  later.  The  walls  were  rough,  as  if  gnawed,  and  the  hole  was 
cylindrical  to  near  the  epidermis,  when  it  suddenly  contracted.  Now  the  freshness 
of  the  wound  and  the  absence  of  inflammatory  action  is  a  very  good  index  of  the 
lateness  of  the  wound,  for,  wheu  a  wound  is  exposed  to  the  air,  germs  are  sure  to 
enter,  a  sac  grows  and  secretes  pus.  Were  the  wound  of  a  more  remote  date  it 
would  be  quite  of  another  character,  as  every  pathologist  will  admit. 

Upon  this  theory  Dr.  Curtice  explains  the  "  lick  "  as  nothing  more 
than  an  effusion  of  serum  into  the  connective  tissue  caused  by  the 
intlammation  induced  by  the  wandering  of  the  young  grubs,  and  it 
appears  also  in  the  walls  of  the  esophagus  just  before  the  disappear- 
ance of  the  grubs  therefi'om.  These  licks  disappear  from  beneath  the 
hide  when  the  grubs  become  stationary  and  the  "  sacs  "  are  well  formed. 
On  reaching  a  suitable  point  in  the  back  the  warbles  are  sui)j)osed  to 
bore  through  the  skin,  caudal  end  first;  this  end  being  provided  in 
this  stage  with  numerous  rows  of  short  stout  spines  (Figs.  48<Z  and  49c). 
24164— No.  9 2 
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In  further  evidence  of  this  view  he  cites  the  diflerence  in  the  anal  spir- 
acles of  the  esophageal  or  subcntaueous  stage  and  the  second  stage  of 
the  larva.  In  the  former,  as  shown  at  Figs.  48<Z  and  49c,  these  are 
small,  indicating  a  limited  respiration,  and  in  the  latter  (Fig.  49/)  they 
are  much  more  prominent,  indicating  that  as  soon  as  the  grub  reaches 
the  air  a  larger  respiratory  apparatus  becomes  necessary.  He  argues 
further  from  the  nature  of  the  food  iu  the  alimentary  canal  of  the  larvae 
of  the  first  and  second  stages  as  follows: 

The  differences  iu  the  food  between  the  subcutaneous  stage  and  the  tirst  cutaneous 
stage,  or  certainly  the  second  stage,  is  quite  marked.  Before  the  tunnel  is  made  or 
completed  the  contents  of  the  alimentary  canal  are  yellow,  like  the  inflammatory 
effusion  it  (the  larva)  excited,  but  after  the  sac  forms,  after  it  (the  larva)  loses  the 
mouth  hooks  in  the  second  stage,  the  contents  become  much  darker,  like  the  pus 
secreted  from  the  lining  membrane  of  the  sac. 

The  different  stages  of  the  larvte  in  the  skin  cysts  can,  he  says,  be 
easily  connected  by  dissecting  out  the  whole  cyst,  and  obtaining  the 
molted  skin  of  the  earlier  stages.  On  reaching  full  growth  the  warble 
forces  its  way  out  through  the  breathing  hole,  works  into  the  ground, 
and  transforms  to  a  perfect  liy  in  from  three  to  six  weeks.  Curtice's 
sijecimens  appeared  after  six  weeks,  Osborn's  after  four  weeks,  and  one 
bred  by  Mr.  G.  W.  Holstein,  of  Albany,  Texas,  after  about  three  weeks. 

As  will  be  gathered  from  what  has  already  been  said  in  Insect  Life, 
I  have  heretofore  taken  Dr.  Curtice's  views  with  some  caution,  feeling, 
however,  that  his  facts  justified  his  conclusions,  and  showed  clearly 
enough  that  at  least  a  portion  of  the  young  bots  are  thus  licked  into 
the  mouth  and  pass  to  the  back  through  the  esophagus  and  other  tis- 
sues, and  the  only  question  in  my  mind  was  whether  this  mode  of  de- 
velopment was  not  exceptional  and  whether  direct  penetration  into  the 
skin  did  not  also  occur.  The  first  point,  viz,  that  our  Ox  Bot  is  H. 
lineata,  having  been  confirmed  and  settled  as  indicated  in  the  prelimin- 
ary portion  of  this  article,  I  have  been  for  some  time  very  anxious  to 
learn  the  actual  facts  in  reference  to  ovipositiou,  and  have  delayed  pub- 
lishing the  present  article,  for  which  most  of  the  illustrations  have  long 
since  been  made,  in  order  to  obtain  these  additional  facts.  I  am  glad 
to  be  able  through  the  eflbrts  of  a  reliable  agent  in  Texas,  who  prefers 
to  remain  anonymous,  to  present  the  facts  of  oviposition,  and,  as  will 
be  seen,  they  fully  confirm  Dr.  Curtice's  views.  They  are  also  confirm- 
atory of  the  fragmentary  and  in  most  cases  unsubstantiated  accounts 
of  various  observers,  which  I  shall  refer  to  later,  and,  it  seems  to  me, 
put  at  rest  all  cpiestion  as  to  the  habit  of  Hypoderma  in  this  regard. 

A  careful  watch  was  maintained  for  the  Heel  Fly  on  the  ranches 
along  the  Pedernales  River,  and  on  January  29  of  the  present  year  a 
single  specimen  of  the  fly  was  captured  on  the  muddy  banks  of  this 
stream  about  2  o'clock,  at  which  time  many  head  of  cattle  were  stand- 
ing in  the  middle  of  the  shallow  crossing.  Further  search  for  the  flies 
in  the  first  days  of  February  resulted  in  the  discovery  along  the  banks 
of  the  stream,  and  in  similar  situations,  of  about  one  hundred,  none 
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of  which  seemed  to  cross  the  river  or  to  go  to  cattle  standing  in  the 
middle  of  the  stream.  The  cattle  on  clear  days  came  to  the  river 
about  9  o'clock  in  the  morning,  and  remained  standing  in  the  middle  of 
the  river  until  5  o'clock  in  the  afternoon,  when  they  went  to  grazing,  to 
return  at  9  o'clock  the  following  morning.  Most  of  the  cattle  stood  on 
flat  rocks  protruding  out  of  the  water,  so  that  no  part  of  their  body  or 
legs  were  submerged ;  but  in  spite  of  this  fact,  while  they  were  standing 
in  the  river  they  were  unmolested.  The  actual  oviposition  of  these 
insects,  which  are  found  to  occur  in  such  extraordinary  numbers,  was 
witnessed  on  March  1  and  the  two  or  three  following  days.  An  old  and 
feeble  animal,  which  had  laid  down  and  had  not  strength  to  rise,  was 
observed  to  be  attacked  during  this  time  by  about  50  flies,  of  which 
upward  of  a  dozen  were  captured.    The  flies  were  observed  to  approach 


FiQ.  44. — Hypoderma  lineata:  a,  eggs  attached  to  hair;  b,  c,  d,  dorsal,  ventral,  an  d  lateral  view  of 
egg ;  e,  embryonic  or  first  larva,  as  seen  in  egg ;  /,  (/,  mouth-parts  of  same  enlarged ;  h,  anal  segments 
of  same  still  more  enlarged  (original). 

very  swiftly  and  deposit  their  eggs  anywhere  on  the  sides,  belly,  or 
tail,  near  the  anus,  and  on  the  front  legs.  The  flies  were  left  unmolested 
in  many  cases  until,  after  remaining  on  or  about  the  animal  from  five 
to  ten  minutes,  they  flew  off.  The  eggs  were  then  found  without  dif- 
ficulty, usually  placed  four  to  six  together,  and  fastened  to  the  hair. 
Flies  were  also  captured  and  eggs  were  deposited  in  confinement.  A 
large  number  of  the  flies  and  eggs,  both  dried  and  in  alcohol,  were  sent 
to  me.  The  structure  of  the  lower  portion  of  the  egg,  which  has  been 
more  or  less  correctly  shown  in  some  of  the  earlier  illustrations,  is  well 
adapted  for  clasping  a  hair.  It  consists  of  two  lobes,  forming  a  bulb- 
ous enlargement,  which  is  attached  to  the  egg  by  a  broad  but  rather 
thin  neck,  so  that  when  the  latter  is  viewed  sidewise  it  appears  as  a 
slender  pedicel.     (See  Fig.  44  a,  d.) 
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The  eggs,  so  far  as  the  observations  of  my  correspondent  go,  have 
failed  to  hatch  when  removed  from  the  animal  and  placed  in  moist  sit- 
uations, but  an  examination  of  some  received,  which  were  placed  in 
alcohol  as  soon  as  collected,  shows  that  the  larvjie  in  them  were  already 
fully  developed.  In  tact,  there  is  every  reason  to  believe  that,  as  in 
the  case  of  so  many  other  Diptera,  the  embryon  is  already  fully  devel- 
oped when  the  egg  is  laid — which  confirms  the  view  that  the  larva  is 
licked  up  by  the  tongue  of  the  animal  either  directly  out  of  the  egg,  as 
in  the  case  of  that  of  GastrophUus  equi,  the  Horse  Bot,  or,  as  must  more 
often  happen,  is  taken  with  the  tgg  still  attached  to  the  hair,  as  the 
egg-laying  season  is  coincident  with  the  shedding  season,  and  cattle 
have  a  great  habit  of  licking  themselves  at  this  particular  time,  thus 
taking  a  great  deal  of  hair  not  only  into  the  mouth,  but,  as  we  know,  fre- 
quently into  the  stomach  as  well,  where  it  forms  the  well-known  hair- 
balls.  In  either  event  the  larva?  would  seem  to  need  the  heat  and 
moisture  of  the  animal's  saliva  for  their  well  being.  That  the  larva  is 
easily  released  from  the  eggshell  is  shown  by  the  fact  that  the  shell 
splits  open  very  readily  at  its  anterior  end. 

When  we  come  to  look  more  closely"  into  the  matter,  the  old  idea  that 
the  larvfe  enter  directly  from  the  egg  into  the  animal  through  the  skin, 
seems  otherwise  quite  untenable,  for  the  delicate  larva  which  would 
hatch  on  the  flanks,  legs,  and  tail  of  the  aidmal  would  scarcely  be  able 
to  wander  to  the  back  and  penetrate  the  skin  in  the  locations  where 
the  warbles  are  always  found,  all  of  which  lends  confirmation  to  the 
views  here  presented,  viz,  that  the  larva  is  licked  into  the  mouth  and 
wanders  as  described,  through  the  esophagus  into  the  subcutaneous 
tissue,  finally  reaching  the  dorsal  region. 

The  observations  here  recorded  render  significant  the  fact  that  this 
insect  is  known  by  stockmen,  particularly  throughout  the  South  and 
West,  as  the  Heel  Fly,  a  name  which  has  originated  from  the  fly  hav- 
ing been  noticed  in  some  instances  to  oviposit  on  or  near  the  heel  f)f  the 
animal.  Thus  of  ten  reports  received  from  stockmen  in  Texas,  seven 
say  that  the  fly  oviposits  on  the  heel  or  just  above  the  hoof,  two  on  the 
belly  and  sides,  and  one  did  not  know.* 

It  would  thus  seem  that  the  normal  place  of  oviposition,  when  the 
animals  are  on  their  feet  and  moving,  is  somewhere  near  the  heel,  from 
which  the  popular  designation  comes,  and  judging  from  the  habits  of 
other  bot-flies,  in  which  the  method  of  oviposition  is  characteristically 
distinct,  we  may  safely  conclude  that  the  method  here  described  is  the 

*  Mr.  Conrad  L.  Fuclis,  Tiger  Mill,  Buruet  County,  Texas,  writes,  iu  substance,  as  fol- 
lows: ''When  I  was  using  a  half-broke  ox  team  some  fifteen  years  ago  I  could  not 
work  them  (on  account  of  this  fly)  without  keeping  their  heels  smeared  with  kero- 
sene. This  I  applied  by  means  of  a  rag  tied  to  a  long  stick.  The  steers  soon  learned 
the  benefit  and  would  allow  me  to  apply  the  oil  without  kicking.  The  fly  would 
hesitate  to  oviposit  ('take  a  hold  or  sit  to  the  heels'),  thus  giving  a  chance  to  see  it. 
Except  for  this  hesitation  it  could  not  be  seen  because  of  its  quick  flight. 
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normal  one  for  our  species,  aud  it  gives  a  significance  to  the  habit 
which  cattle  have,  when  attacked,  of  running  to  aud  standing  in  water. 

The  strongest  objections  hitherto,  in  my  own  mind,  to  considering  the 
habit  of  entering  the  animal  as  here  described,  the  normal  one,  have  been 
the  following:  First,  the  fact  that  the  young  larva  found  in  the 
esophagus  or  muscular  tissue  has  been  a  very  smooth  larva,  a  charac- 
teristic which  seems  inconsistent  with  the  power  of  clinging  to  the 
tongue  or  x)enetrating  the  lining  of  the  esophagus;  secondly,  the  long 
period  from  the  time  the  egg  is  taken  into  the  mouth,  i.  e.,  in  the  spring, 
to  the  time  of  the  presence  of  the  larva  as  observed  by  Dr.  Curtice  in 
the  passages,  as  described,  this  being  diu'ing  the  mouths  of  December 
and  January.  The  figures  of  the  embryonic  larva,  or  first  larva  from 
the  egg  (see  Fig.  He),  will  show  at  once,  however,  that  this  newly- 
hatched  larva  is  provided  with  a  number  of  spinous  points  which  admira- 
bly fit  it  for  clinging  to  the  tongue  or  to  the  roof  of  the  mouth,  while 
the  peculiar  arrangement  of  the  stronger  anal  hooks  is  admirably 
adap(ted  to  penetrating  the  walls  of  the  esophageal  passages.  Xow 
such  a  spiny  creature  would  undoubtedly  cause  an  undue  amount  of 
inflammation  in  penetrating  and  wandering  through  the  animal's  tis- 
sues; and  we  find,  therefore,  that  upon  the  very  first  molt  it  loses 
these  spines  and  becomes  almost  entirely  smooth,  with  the  exception 
of  some  minute  spines  around  the  anal  portion.  The  movement  of 
this  young  larva  in  the  body  of  the  animal  must  be  extremely  slow, 
and  its  development  still  slower,  or  perhaps  for  a  time  entirely  re- 
tarded. The  most  cursory  examination  of  this  larva  in  this  smooth 
second  stage,  however,  shows  that  the  skin  is  underlaid  with  numer- 
ous and  extremely  well-developed  muscular  bands,  which  must  mate- 
rially help  it  to  push  its  way  through  the  tissues,  however  slowly. 

In  reference  to  the  second  point,  while  it  seems  at  first  sight  strange 
that  there  should  be  this  slow  development  during  the  nine  or  ten 
months  of  its  wandering  life,  we  have  positive  evidence  that  such  is 
the  fact  in  the  case  already  recorded  in  Insect  Life,  Yol.  ii,  pp.  238-9. 
Here  the  extensive  wandering  in  a  child  of  a  grub  which  was  doubt- 
fully referred  to  Rijimderma  diana  is  given  by  Dr.  Elizabeth  E.  Kane, 
of  Kane,  McKean  County,  Pa.  The  case  occurred  in  the  practice  of 
Dr.  Sylvanus  D.  Freeman,  of  Smethp(nt,  McKean  County,  Pa.,  who,  on 
the  22d  of  February,  1889,  had  been  called  to  attend  a  child  which  was 
supposed  to  be  suftering  from  erysipelas.  The  child  was  a  boy  3  or  4 
years  old,  aud  suffered  suflicient  pain  to  prevent  his  sleeping  at  night, 
the  cause  being  attributed  to  something  working  under  the  skin.  This 
worm,  or  what  the  mother  called  a  ''  poUywog,"  had  been  first  noticed 
five  months  before,  being  then  under  the  skin  near  the  sternal  end  of 
the  right  clavicle,  and  it  had,  in  the  five  months,  traveled  up  and  down 
the  chest  in  front,  down  one  arm  to  the  elbow  and  over  one  side  of  the 
back.  It  was  only  toward  the  time  at  which  Dr.  Freeman  had  been 
called  in  that  the  serious  annoyance  had  been  caused.     I  was  not  suf- 
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ficieutly  acquainted  with  the  distinguishing  characters  between  the 
young  larv.e  of  Rypoderma  Jineata  and  the  other  species  at  the  time 
when  the  doubtful  determination  was  made,  and  am  now  inclined  to 
believe  that  the  specimen  was  a  partly  developed  larva  (third  stage) 
of  Rypoderma  lineata,  as  the  egg  or  larva  of  this  species  is  much  more 
likely  to  have  been  swallowed  in  milk  than  that  of  H.  diana,  which 
infests  deer.* 

An  interesting  letter  called  forth  from  the  above  experience  has  al- 
ready been  published  on  p.  275  of  this  volume  of  Insect  Life  from 
Prof.  W.  M.  Schoyen,  Government  Entomologist,  Christiania,  Xorway, 
referring  to  a  communication  of  his  own  on  the  occurrence  of  Dipterous 
bots  under  the  skin  of  man,  from  which  I  reproduce  the  following : 

As  itoiuted  out  in  this  article,  we  kuow  of  cases  of  traveling  grubs  under  the  human 
skin  in  some  districts  of  our  country  from  over  one  liuudred  years  ago  up  to  the  present 
time.  Many  of  these  grubs  I  have  myself  seen  and  examined,  ajid  they  were  all  of 
the  Hypoderma  larva?  (sine  duhio — Syj).  bovis),  and,  as  a  rule,  they  have  accomplished 
longer  ramblings  under  the  skin,  always  in  an  upward  direction,  previously  to  their 
appearance,  through  an  opening  in  a  tumor  on  the  upper  part  of  the  body  (head,  neck, 
shoulders,  etc.)-  AH  of  them  have  lived  in  this  manner  for  months,  and  came  out  in 
course  of  the  winter  months  (February,  etc.)^  but  were  always  still  much  too  young 
to  go  through  their  transformations.  However,  I  have  no  doubt  at  all  that  they 
belong  to  Hypoderma  hovls,  as  it  is  especially  with  persons  who  look  after  or  take  care 
of  cattle  in  the  summer  mouths  that  such  grubs  are  to  be  found  during  the  winter. 
It  is  evidently  the  smell  of  cattle  which  attracts  the  bot-fly  to  them.  Hypoderma 
diana  does  not  occur  in  our  country. 

The  article  maybe  found  in  the  Entomologisk  Tidskrift,  Stockholm,  vol.  vii  (1886), 
pp.  171-187,  and  contains  also  a  short  historic  resum^  of  all  accidents  of  this  kind 
observed  wp  to  that  time,  which  have  been  published  here  in  Norway  and  elsewhere. 

DIFFERENCES  BETWEEN  THE  LARV^  OF  H.  BOVIS  AND  H.  LINEATA. 

Dr.  Brauer  has  devised  a  very  convenient  and  original  method  of 
showing  diagrammatically  the  spiny  armature  of  the  larvteof  Hypoderma 
by  means  of  which  the  dorsal  and  ventral  surfaces  as  well  as  the  three 
rows  of  lateral  protuberances  are  shown  together,  so  that  different  spe- 
cies may  be  readily  compared. 

I  reproduce  his  diagrams  (Figs.  45  and  46)  of  the  larvae  of  horis  and 
lineata  {honassi),  together  with  his  table  for  distinguishing  the  larvte  of 
the  two  species. 

In  the  diagrams  and  table  the  first  two  joints  are  considered  as 
cephalic  and  marked  1,  since,  as  Brauer  observes,  this  is  necessary 
for  comparison  Avith  described  larv*  which  as  a  rule  have  been  consid- 
ered to  have  but  eleven  segments.    The  wide  spaces  rei)resent  the  dor- 


*  Reexamination  of  the  specimens  which  I  have  been  able  to  make  through  the 
kindness  of  Dr.  Freeman,  since  the  above  was  written,  shows  that  this  supposition 
is  correct,  and  that  the  larva  is  undoubtedly  that  of  lineata,  and  is  of  the  second 
subcutaneous  or  third  larval  stage — the  spiny  areas  and  other  characteristics  agree- 
ing exactly  with  this  stage. 

The  known  habits  of  this  larva  render  this  determination  doubly  sure,  and  indicate 
that  the  penetration  to  the  surface  may,  under  unfavorable  or  unnatural  conditions, 
be  delayed  until  the  second  subcutaneous  stage  is  assumed. 
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sal  (tbe  left)  aud  the  ventral  (the  right)  surface  aud  the  narrow  spaces 
the  three  rows  of  lateral  protuberances.  The  spines  on  the  upper  and 
lower  border  of  the  segments  are  represented  by  dots. 


TABLE. 


HYPODERMA   LINEA.TA. 


Last  segment  only,  bearing  anal  spira- 
cles, entirely  naked. 

Dorsal  surface. 

Penultimate  segment  (10)  spined  as  the 
preceding  ones  on  posterior  margin. 
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45.— Htpoderma  lineata— diagram  of  spiny    Fig.  4G, 
armature  (after  Brauer). 


HYPODERMA    BOVIS. 

)    terminal    segments  entirely 


The 
naked. 

Dorsal  surface. 
Penultimate  (10)  aud  9,  together  with 
lateral  protuberances,  naked. 
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Segments   2  ami  3   aud  often  4   spiuose 
only  anteriorly ;  5,  6,  7  and  8  spiuose 
on  both  anterior  and  posterior  margins. 
Segments  2-8  with  the  upper  lateral  pro- 
tuberance spiuose  on  the  anterior  mar- 
gin ;  2  and  3  with  the  middle  protuber- 
ances on  the  anterior  margin ;  4,  5,  6, 
on  both  anterior  aud  posterior  margins ; 
7,  8,  9  and  10  only  on  the  posterior,  and 
2-10  of  lower  series  spiuose  on  both  an- 
terior and  posterior  margins. 
Ventral  surface. 
Segments  2-9  spiuose  on  both   the  ante- 
rior and  posterior  margins,  especially 
aud  in  greater  amount  the   latter,   10 
only  on  posterior  luargin  ;  11  naked. 
Stigmal  plates  flat  hardly  excavated  to- 
wards the  pseudo-stigmatic  orifice,  or 
else  with  radiating   furrows  as  in  H. 
diana. 
Body  slender   aud  more   rugose ;  the  es- 
caped   larva    grayish    l>rown    striped 
with  whitish  gray. 


Hypgderjia  BO\^s— diagram  of  spiny 
armature  (after  Brauer) . 
2,  3,  4  and  5  spiuose  on  both  anterior  and 
posterior  margins ;  6,  7,  and  8  only  ou 
the   posterior    margin;   9,    10    and   11 
uaked. 
2,  3,  4  and  5  upper  and  middle  protuber- 
ances, and  2-8  of  lower,  spinose  ou  an- 
terior margin. 


Ventral  suiface. 

Segments  2-9  spinose  on  both  anterior 
and  posterior  margins,  more  copiously 
on  the  posterior  margiu  aud  ou  the  an- 
terior margiu  of  the  9th  segment  also. 

Stigmal  plates,  convex,  punctured  and 
with  radiating  furrows,  each  deeply 
excavated,  fuuuel-form,  or  auriform, 
towards  the  pseudo-stigmal  orifice. 

Body  thick,  rounded  scarcely  rugose ;  the 
escaped  larva  deep  brown. 
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I  tiiid  from  an  examination  of  a  large  series  of  specimens  of  Uneata 
that  the  armature  particularly  of  the  lateral  protuberances  is  subject 
to  some  variation,  and  have  shown  in  the jTiccompanying  diagram  (Fig. 
47)  the  maximum  armature;  but  the  chief  characters  distinguishing-  the 
larvte,  namely,  the  stigmata  and  particularly  the  armature  of  seg- 
ments 9,  10  and  11,  are  constant  in  Uneata  at  least,  and  also  in  the  few 
larvai  of  bovi.s  which  I  have  had  opportunity  of  examining. 


£., . ; 


DESCRIPTIVE    DETAILS. 

The  egct. — The  egg,  including  the  pedicel  or  clasping  base,  is  1  mm. 
long  and  0.02  mm.  wide  at  the  greatest  diameter.     In  color  it  is  dull 

yellowish  white,  and  the  surface  is 
smooth  and  shining.  As  may  be  seen 
by  the  illustrations  (Fig.  41  a,  r7),  the 
egg  consists  of  two  distinct  parts,  viz, 
the  egg  proper  and  the  clasping  base 
which  lirndy  secures  it  to  the  hair  and 
connects  with  the  egg  proper  by  a  thin 
but  rather  wide  pedicel.  This  base  is 
made  up  of  two  lips  or  valves,  which 
close  over  the  hair  and  thus  give  a 
very  secure  attachment.  The  egg  is 
narrow,  ovoid,  broadest  at  its  middle 
and  larger  at  the  base  than  at  the  tip, 
which  is  more  or  less  abruptly  and  ob- 
liquely truncate.     (Fig.  44.) 

The  LARVA:  First  stage. — This  stage 
(Fig.  44  c),  when  ready  to  leave  the 
egg,  or  when  first  hatched,  is  0.08  mm.  long  by  0.02  mm.  in  width, 
tapering  above.  Within  the  egg  it  just  fills  the  cavity,  and  may  be 
seen  through  the  shell  and  quite  readily  removed.  It  is  dull  white  in 
color,  with  the  surface  from  the  second  to  the  twelfth  joints  distinctly 
and  densely  spinous.  The  armed  area  occupies  the  entire  surface  of 
these  joints,  except  a  narrow  lateral  free  space.  The  arrangement  of 
the  spines  on  these  joints,  except  the  last,  is  uniform,  with  perhaps  a 
slight  increase  in  the  size  of  the  spines  from  the  second  to  the  eleventh 
joint.  The  armature  of  these  joints  and  of  the  anterior  half  of  the 
twelfth  consists  of  a  rather  prominent  and  posteriorly  directed  row  on 
the  anterior  margin  of  each  joint,  followed  by  numerous  smaller  prickles 
which  decrease  in  size  and  abundance  towards  the  posterior  margin  of 
the  joint.  The  posterior  half  of  the  terminal  joint  is  armed  with  very 
much  larger  and  slightly  curved  prickles  or  spines,  which  point  poste- 
riorly on  one  side  and  anteriorly  on  the  other.  (See  Fig.  44  /*.)  The  anal 
spiracles  are  represented  by  dark  circular  spots,  and  terminate  in  two 
prominent  spines.  The  anterior  spiracles  appear  as  two  minute  eleva- 
tions, and  the  mouth-parts  consist  of  two  dark-brown  crescent-shaped 


Fig.  47.— Htpoderma  lixeata— diagram  of 
iiiasiumm  armature  (original). 
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hooks,  the  upper  extremity  of  which  j^rojects,  ami  two  loug  supporting 
rods  Avhich  furcate  basally,  and  on  the  tips  of  which  the  hooks  articu- 
late.    (Fig.  44/;^.) 

i^econd  stage. — In  the  absence  of  any  knowl- 
edge of  an  intermediate  form,  the  larva  found  in 
the  esophagus  may  be  considered  as  the  second 
stage  (Fig.  48  a).  The  individuals  vary  in  length 
from  11  to  14  mm.  and  are  quite  smooth  and  de- 
void of  prickles,  except  some  minute  ones,  which 
appear  like  black  specks  partly  surrounding  the 
anal  spiracles  (Fig.  48  d)  and  a  few  extremely 
minute  ones  just  above  the  mouth-parts  (Fig.  48 
c).  The  former,  or  those  around  the  anal  spira- 
cles, are  of  peculiar  structure,  and  consist  of  a 
circular,  brownish-black,  slightlv  elevated  base.  ^" 


IG.48.— Htpoderma  li.veata. 
Second  stage  of  larva  I'rom 
tsopliagus.  «,  larva;  6,  en- 
largement of  cephalic  seg- 
uieuts,  end  view;  c,  luouth- 
parts ;  rf,  enlarged  end  view  of 
anal  segment,  showing  spira- 
cles and  spines  (original). 


teriorly  curved  and  very  minute  spine,  less  than 

one-half  the  diameter  of  the  base  in  length.     The 

mouth-parts  are  more  prominent  than  in  the  first 

stage  and  the  apical  portion  is  broadened  and 

ftircate  near  the  base  (Fig.  49  />,  c).     This  larva  does  not  differ  in  any 

essential  way  from  the  stage  first  found  under  the  skin  in  the  back 

before  the  perforation  to  the  surface  is  made.     (See  Fig.  49  a,  Z/,  c.) 


Fig.  49.— Hypoderma  lineata:  a,  second  stage  of  larva  from  back;  h  and  c  (nln^ciiiLnt  of  ex- 
tremities; d.  ventral  view  of  third  stage  with  details  of  extremities  at  e  and/  j  dor^.il  \  u-\\  ot  ma- 
ture larva  with  enlargement  of  anal  spiracles  at  A;  i,  ditto,  lateral  view— uatui.d  si/<.  indicated  by  side 
lines  (original). 

Third  stage. — In  this  stage,  which  is  the  second  form  of  the  larva 
found  in  the  back  (Fig.  49  rf,  e,/),  the  larva  again  diverges  markedly 
from  the  second  or  preceding  stage  and  acquires  many  of  the  charac- 
teristics of  the  mature  larva.  It  tapers,  however,  considerably  toward 
the  posterior  extremity  rather  than  the  reverse,  and  the  spinous  arma- 
ture varies  considerably  in  different  specimens,  but  ventrally  is  similar 
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to  that  of  tlie  adult,  the  spines  being-,  however,  more  numerous  and  less 
l>romineut.  The  lateral  armature  is  sometinu^s  almost  wanting,  but  oc- 
casionally occurs  to  tbe  amount  shown  in  the  figure  (Fig.  49  d).  The 
dorsal  armature  is  much  more  scanty,  and  is  either  limited  to  the  first 
and  second  joints  or  frequently  entirely  wanting. 

Fourth  stage. — The  fourth  and  last  larval  stage  is  shown  with  char- 
acteristic armature  at  Fig.  49  //,  /,  dorsal  and  lateral  views.     Its  chief 

difference  from  the  larva  of  bovis,  as 
already  shown  in  the  tabular  state- 
ment, is  that  the  penultimate  seg 
ment  ventrally  and  also  dorsally  is 
spinose,  as  the  preceding  ones  on  the 
posterior  margin  while  in  bovis  it  is 
distinctly  unarmed.  The  full-grown 
larva  when  escaping  from  the  back  is 
of  a  grayish-white  color  and  ranges  in 
length  from  22  to  25  mm. 

PUPARIUM.— Once  out  of  the  back 
the   larva   rapidly  darkens   and   con- 
tracts,  and   the  ijuparium,   which   is 
merely  the  contracted  and  hardened 
larva,   becomes    dark    browu,  almost 
black,  but  otherwise  possesses  all  the 
superficial  characteristics  of  the  larva. 
Imago.— Length  i   inch  (&  with  ovipositor  extended);  general  color, 
black ;  body  more  or  less  densely  clothed  with  yellowish-white,  reddish, 
and  brownish-black  hairs.     The  front,  sides,  and 
back  of  the  head,  the  sides  of  the  thorax,  a  band 
across  the  base  of  the  scutellum  and  the  basal 
segments  of  the  abdomen,  are  covered  with  long, 
yellowish-white  almost  white,  hairs.    The  head 
above,  ceutral  thoracac  region,  including  prothorax 
and  mesothorax,  middle  segments  of  the  abdomen 
above,  and    legs,    clothed    with    brownish-black 
hairs,  which  on  the  head  and  thorax  are  more  or 
less  intermixed  with  whitish  hairs.     The  covering 
of  hairs  is  shorter  and  scantier  on  the  head  and 
thorax  and  the  tip  of  the  scutellum  and  follow- 
ing parts  of  the  thorax,  together  with  four  promi- 
nent raised  lines  on  the  thorax,  indicated  in  the 
diawiug  by  high  light,  are   smooth  and  highly 
polished.     The  hairs  of  the  terminal  segments  of 
the  abdomen  are  reddish-orange,  which  color  also  predominates  on 
the  hind  tibia".     (See  Fig.  50.) 


Fig.SO.-HTPODERMA  LINEATA— female,  nat- 
ural size  indicated  by  side  line  (original). 


Fig.  51.  —  Hypoderma  line 
ATA— ovipositor  of  female: 
a,  from  side;  b,  tip,  from  be- 
low—enlarged (original). 
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The  ovipositor  of  the  female  is  black  and  shining  and  armed  at  tip 
of  segmentiS  with  a  few  scattering-  reddish  hairs  (see  Fig.  51  a,  b).  The 
wings  are  slightly  and  uniformly  dusky,  with  the  veins  dark  brown. 
The  surface  is  finely  striate  or  wrinkle<l. 


COMPARISONS   AVITH    HYPODERMA   BOVIS. 

In  connection  with  this  account  of  Hypoderma  lineata,  I  have  thought 
it  well  to  reproduce  the  figures  of  H.  bovis,  i^ublished  in  Vol.  ii  of 
Insect  Life,  with  some  few  descriptive  notes  as  to  the  mature  fly, 
especially  as  there  are  some  errors  in  the  descriptions  of  these  figures 
in  the  previous  article.* 

The  differences  between  the 
larva?  have  already  been  pointed 
out,  and  the  egg  of  bovis,  which 
I  have  not  seen,  but  the  figure 
of  which  (Fig.  52 o)  is  copied 
from  Brauer,  is  evidently  of 
very  much  the  same  nature  as  i 
that  of  I  in  eata .  The  perfect  fly 
in  bovis  is  a  much  larger,  stouter 
insect  than  in  lineata,  being 
fuUy  twice  the  size  in  bulk. 
Exclusive  of  the  ovipositor,  it 
measures  five-eighths  of  an 
inch,  and  the  general  distribu- 
tion in  color  of  the  hairs  cloth- 
ing the  body  is  similar  to  that  of  lineata,  except  that  the  light  hairs  of 
the  head,  thorax,  and  basal  segments  of 
the  abdomen  are  of  a  darker  lemon  yel- 
low. These  yellow  hairs  cover  definitely 
the  anterior  half  of  the  thorax,  not  inter- 
mixed with  black,  while  the  central  tho- 
racic region  is  smooth,  more  shining,  and 
is  without  the  light-colored  hairs,  as  indi- 
cated in  the  figure  copied  from  Brauer 
;Fig.  53).  The  legs  are  comparatively 
stouter,  and  the  hair  covering  the  basal 
joints,  including  the  femora,  is  compara- 
tively shorter  and  less  dense  than  in  line- 
ata. The  wings  also  are  somewhat  lighter  colored,  with  the  veins  red- 
dish or  reddish  brown. 


'Jj 

Fig  52 — Hypoderma  bovis  a,  eg^,  b  tull-gro\Mi  l.iiva, 
dorsal  vie^  ,  c,  puparium,  doibal  \ie\\  ,  e,  d,  aual  btig- 
mata  of  larva ;  one  of  same  still  more  enlarged — all  en- 
larged (after  Brauer) . 


-Hyitoderma  bavis 
ter  Brauer). 


arged  (af 


'By  oversight,  Fig.  3Sd,  Insect  Lifk,  Vol.  ii,  was  described  as  the  newly-hatched 
larva,  whereas  it  is  the  enlarged  spiracle  of  the  mature  larva.  So  also  the  ovipositor, 
shown  at  Fig.  35,  p.  175,  ihid.,  was  that  of  Hypoderma  lineata,  and  not  of  hovis,  as 
stated. 
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SUMMARY   AND    CONCLUSIONS. 

The  facts  liere  recorded,  in  the  light  of  the  hitherto  universally  ac- 
cepted views  in  reterence  to  the  life-history  of  the  Ox  Bot,  are  ex- 
tremely interesting-.     They  may  be  summarized  as  follows : 

In  North  America,  so  far  as  we  yet  know.  Hypo- 
derma  hovis  does  not  occur.     Considering  the  fre- 
quency with  which  cattle  have  been  imported  into 
this  country  from  abroad  this  fact  seems  almost  in- 
7® '  credible,  yet  until  the  species  is  observed  and  recorded 

Fm.5i-mjpodermabo-  ^^^  ^^^^^^^  cousidcr  its  prescucc  in  America  as  merely 

t)is;  head  ot  female  rty  ^  •' 

from  the  front -en-  conjectural.  The  American  Ox  Warblc,  in  cvcry  casc 
larged  (after  Brauer).  g,^  fj^^  obscrvcd,  is  the  larva  of  Hijpoderma  Uneata. 
This  species  has  come  to  be  known,  especially  through  the  South  and 
Southwest,  as  the  Heel  Fly,  on  account  of  the  habit  which  the  female 
has  of  frequenting  the  legs  of  animals  for  pur- 
poses of  oviposition.  While  the  eggs  are  laid 
on  other  parts  of  the  body  that  may  be  reached 
by  the  tongue,  the  species  shows  quite  a  strong 
tendency  to  select  the  flanks  and  legs. around 
the  heels,  and  the  habit,  almost  everywhere  ob- 
served, that  cattle  have  of  seeking  to  protect  „,  ..  „ 
their  legs  by  running  into  water  during  the  bot-  puparium,  from  side;  b.  same, 
flv  season  tinds  its  explanation  in  these  facts.     *''"™  «^^«'*''  -^bowmg  exit  hole 

'  ■■       T     1        ,        ,  "♦  adult;    c,  cap  -which  splits 

The  eggs  are  attached  tirmly,  by  a  strong  cleft,     „tr  to  aiiow  the  adult  to  issue- 
in  rows  of  from  five  to  ten  or  more,  to  the  hairs,     "aturai  size  (after  ciark). 

When  the  cattle  lick  themselves,  the  young  larvte  are  taken  into  the 
mouth,  as,  under  pressure  and  moisture,  the  egg  readily  splits  at  its 
anterior  end  and  releases  the  young  larva,  which  is  already  well  de- 
veloped when  the  egg  is  laid.  Doubtless  quite  frequently  the  eggs 
with  the  contained  larvte  are  taken  with  the  hair  in  this  licking,  l)ut  in 
either  event  the  larva  in  leaving  the  egg  is  armed  with  many  minute 
spines,  which  permit  it  to  adhere  to  and  to  penetrate  the  walls  of  the 
esophagus.  Here  it  soon  molts  and  takes  on  the  second  of  smooth 
stage,  which  for  eight  or  nine  months  wanders  slowly  in  the  tissues  of 
its  host.  The  slow  movement  and  the  little  nourishment  taken  reduce 
the  inflammation  and  irritation  to  a  minimum;  in  fact,  tlie  most  re- 
markable thing  in  the  life-history  of  this  larva  is  the  long  period  of  la- 
tency and  the  slight  development  that  takes  place  during  the  summer 
and  autumn  months.  During  the  late  winter  the  larva  reaches  a  i)oint 
beneath  the  skin  in  the  region  of  the  back  and  penetrates  the  skin, 
anal  end  first  as  Dr.  Curtice  believes,  and  as  seems  most  probable. 
Here  it  molts  a  second  time  and  reassumes  its  spinous  character,  pro- 
ducing more  or  less  inflammation  and  developing  rapidly  with  its  en- 
larged spiracles  fitted  for  more  perfect  breathiug.  The  third  molt  soon 
follows,  and  we  get  the  more  strongly  spined  grub,  with  its  still  larger 
spiracles,  which  lives  in  the  swellings  or  sacs  so  well  known  to  stock- 
men.    It  finally  works  its  way  out,  drops  to  the  ground__,  which  it  enters. 
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aud  where  it  coutracts,  hardeus,  and  darkeus  iii  color.  In  a  few  weeks 
afterward  the  perfect  fly  issues. 

That  such  is  the  normal  aud  invariable  life-history  of  Hypoderma 
lineataj  I  think  there  can  no  longer  be  a  doubt,  and  the  burden  of  proof 
of  any  departure  from  it  will  rest  hereafter  with  those  who  contend 
otherwise.  That  the  remarkable  life-history  of  such  a  well  known  in- 
sect, and  one  which  does  so  much  injury  to  our  cattle  interests,  should 
have  remained  so  many  years  unknown,  is  only  another  illustration  of 
the  fact  that  we  have  yet  much  to  learn  of  our  commonest  species. 

That  this  life-history  of  Hyxxuhima  Jineata  will  be  fruitful  in  bring- 
ing to  light  the  actual  facts  in  reference  to  the  Euroj)ean  Hypoderma 
boris  there  can  be  little  doubt.  The  unity  of  habit  in  the  same  genus, 
the  structure  of  the  egg,  as  already  known,  of  Hypoderma  borisj  and  the 
fact  that  nothing  definite  is  yet  known  of  the  earlier  larval  stages  or 
the  mode  of  oviposition,  all  convince  me  that  this  species  will  be 
found  in  Europe  to  have  a  precisely  similar  life-history.  I  would  call 
upon  those  who  read  Insect  Life  and  who  have  occasion  to  make 
observations  to  endeavor,  in  the  light  of  what  is  here  recorded  and  of 
what  Dr.  Curtice  has  already  written,  to  obtain  the  facts  in  reference 
to  Hypoderma  bovis. 


THE  RAVAGES  OF  THE  LEOPARD  MOTH  IN  BROOKLYN. 

By  Nicolas  Pike,  Brooklyn,  X.  Y. 


Fig.  56.— The  Leopard  Moth:  a,    larva,  dorsal 
moth;  e,  larv.il  burrow — natural  size  (original). 


ide  view;  c,  male  motli 


The  appearance  of  the   Zeuzera  pyrina  or  Leopard  Moth  was 
observed  by  me  about  five  years  ago.     A  number  of  Maple  trees 


first 
near 
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my  house  \rere  somewhat  injured,  as  I  then  supposed,  by  boys,  who  in 
their  mischief  had  broken  numerous  branches,  particularly  on  some 
young  trees  not  long  planted.  The  following  year  I  noticed  branches 
broken  near  the  top  of  some  old  trees  quite  out  of  reach  of  the  boys. 
I  had  some  cut  off,  and  after  careful  examination  I  found  it  to  be  the 
work  of  an  insect;  what,  I  did  not  know.  The  larviB  I  procured  failed 
to  mature,  so  that  I  was  still  in  the  dark  as  to  the  moth. 

On  looking  over  a  work  on  entomology,  I  found  it  must  be  the  Zeuzera 
pyrina  or  Leopard  Moth  therein  described.  In  1889  I  found  it  had 
affected  nearly  all  the  trees,  mostly  Maples,  from  Carlton  Avenue  to  the 
entrance  of  the  park.  In  1890  it  had  spread  to  many  trees  in  Prospect 
Park  and  also  on  the  Eastern  Boulevard.  It  showed  its  ravages  the 
whole  length  of  this  tine  roadway,  which  is  shaded  by  Elms  and  many 
varieties  of  Maples.  In  1891  it  had  begun  its  ravages  all  over  the  city 
of  Brooklyn,  not  an  avenue  or  street  but  had  abundant  proof  of  its 
presence,  and  I  have  proof  that  it  has  already  spread  to  Astoria,  ^STew 
Rochelle,  Jamaica,  ^N^ew  Lots,  and  Flatbush. 

This  Leopard  Moth  is  quite  a  large  one,  and  from  its  peculiar  mark- 
ings is  easily  recognized,  being  white  with  black  markings ;  the  larvae 
are  also  white  with  black  dottings,  brown  head  and  posterior  seg- 
ments. The  eggs  are  deposited  in  or  near  the  crotch  of  a  tree,  and  not 
long  after  they  are  hatched  they  enter  the  crotch  (but  not  always),  bor- 
ing, either  upwards  or  downwards,  into  the  heart  of  the  tree.  The  hatch- 
ing takes  place  early  in  June  and  the  young  at  this  time  cluster  together 
for  some  hours  before  they  separate  and  begin  the  battle  of  life  each  on 
its  own  account. 

This  is  the  time  when  trees  known  to  be  affected  should  be  carefully 
examined.  The  eggs  are  laid  in  a  group  and  are  covered  with  a  loose 
fluffy  covering.  They  could  be  very  easily  destroyed  at  this  time,  and 
perhaps  some  of  the  insecticides  recommended  by  the  Department 
of  Agriculture  might  be  advantageously  used. 

Electric  lights  should  be  placed  in  all  pubhc  parks  and  in  every 
street  planted  with  trees,  lumbers  of  moths  are  found  in  the  bowls 
of  the  electric  lights  near  the  Plaza  and  elsewhere  in  the  season,  and 
hundreds  are  seen  dead  on  the  ground  under  the  lamps.  It  would  also 
be  a  good  plan  to  build  tires  in  the  vicinity  of  trees  that  are  affected  in 
the  month  of  May  before  the  eggs  are  deposited,  as  the  flames  would 
attract  the  moths,  and  probably  very  many  would  be  destroyed. 

Everyone  who  has  shade  trees  and  ornamental  shrubs  near  his  dwell- 
ing, or  is  interested  in  arboriculture  and  their  x^rotection,  should  use 
his  influence  in  the  coming  spring  to  help  in  saving  them. 

The  following  is  a  list  of  the  trees  affected  by  this  terrible  pest  that 
I  have  personally  observed  in  my  studies  of  its  ravages,  and  doubtless 
there  are  many  more  shrubs  I  have  not  inserted.  Elms  and  Maples 
appear  to  be  the  favorite  trees,  for  certainly  there  is  hardly  one  of  them 
in  Brooklyn  or  its  vicinity  not  affected  by  this  insect.     Unfortunately 
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the  presence  of  the  pest  is  not  discovered  till  much  damage  is  done. 
All  broken  limbs  should  be  cut  off  at  least  a  foot  below  the  fracture 
and  bvirned,  and  this  would  help  to  check  the  insect. 

It  is  a  very  serious  subject  and  should  interest  everyone,  for  it  is 
quite  certain  that  the  Leopard  Moth  has  come  to  stay,  and  will,  I  fear, 
be  more  difficult  to  eradicate  than  the  Gypsy  Moth,  as  it  is  a  general 
feeder.*  Formerly  it  was  a  comparatively  easy  matter  to  grow  fruits 
for  market,  but  now,  with  tenfold  demands  for  them,  and  the  terrible 
increase  of  imported  pests,  it  is  difficult  for  a  farmer  to  realize  a  fair 
remuneration.  Success  can  only  be  obtained  by  eternal  vigilance  and 
unremitting  care,  and  Avithal  how  many  failures  occur.  It  is  most  sin- 
cerely to  be  hoped  that  everyone  who  has  the  real  welfare  of  our  coun- 
try at  heart  will  see  the  importance  of  using  every  means  to  check  the 
ravages  of  the  moth  before  it  spreads  destruction  to  all  our  shade  and 
fruit  trees  and  those  of  our  forests. 


Treii*  and  Shrubs  affected  by  Zeuzera pijrina. 


Acer  campestris— Euglisli  Maple. 

Acer  dasycarpum — White  or  Silver  Maple. 

Acer  lobelii — Lobel's  Maple. 

Acer  m  a  c  r  o  p  li  y  1 1  n  in — Large-leaved 
Maple. 

Acer  platanoides — Norway  Maple. 

Acer  i)olymorplia — Japanese  Majile. 

Acer  rubrum — Red  or  Swamp  Maple. 

Acer  saccliarinum — Sugar  Maple. 

Broussonetia  pajiyrifera — Paper  Mul- 
berry. 

Celtis  occidentalis — Hackberry. 

Carya  porcina — Pignut. 


Crataegus  sp. — Hawthorn. 

Liquidambar  styraciflua — Sweet  Gum. 

Liriodeudron  tulipifera — Tulip  Tree. 

Quercus  alba — White  Oak. 

Tilia  europa — European  Linden. 

Tilia  americaua — American  Linden. 

Ulmus  campestris — English  Elm. 

Limus  montana — Scotch  Elm. 

Ulmus  tuberosa — European  Cork  Elm. 

Pyrus  aucuparia — Mountain  Ash. 

Apples. 

Pears. 

Currants. 


HOW  FAR  DO  BEES  FLY? 

By  Frank  Benton. 

Items  under  the  above  heading  have  been  going  the  rounds  of  the 
papers,  and  the  opinions  expressed  differ  greatly,  some  claiming  "  that 
bees  will  not  go  farther  than  two  or  three  miles,"  while  others  think 
the  distance  is  greater,  one  even  naming  12  miles  as  the  limit.  After 
mentioning  the  fact  that  the  bee  makes  190  wing-strokes  in  a  second, 
one  of  the  items  widely  copied  says  that  "  scientists  claim  that  190 
strokes  per  second  would  propel  the  bee  forward  at  the  rate  of  a  mile 
X)er  minute,"  and  then  that  "  conservative^  writers  admit  the  bee's 
velocity  to  be  at  the  rate  of  at  least  30  miles  per  hour."  The  same 
writer  then  goes  on  to  say:  "Basing  our  calculations  on  the  latter 


"  The  Gypsy  Moth  is  also  a  very  general  feeder,  but,  being  a  leaf-feeder, 
reach  with  insecticides. — Eds. 
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figures  aud  supposing  that  they  cau  keep  up  for  twenty  minutes,  no 
matter  how  heavily  hiden  on  the  return  trip,  the  rate  of  speed  on  the 
outgoing  would  take  them  10  or  12  miles  from  the  home  line." 

It  is  quite  difficult  to  determine  the  rate  of  speed  attained  in  flight 
by  bees.  Therefore  any  computation  of  the  distance  they  go  after 
honey  which  is  based  upon  their  supposed  speed  is  liable  to  great  error. 
The  number  of  wing-strokes  per  second,  190,  as  recorded  above,  was 
obtained  by  Prof  IMarey*  by  what  is  known  as  the  "  graphic  method." 
A  bee  was  held  so  that  when  its  wings  were  in  motion  one  of  them 
would  strike  very  lightly  the  surface  of  a  revolving  cylinder  covered 
with  smooth  i^aper  slightly  smoked,  and  at  the  same  time  a  style  fixed 
in  the  end  of  a  tuning-fork  was  arranged  to  record  on  the  paper  the 
vibrations  of  the  tbrk.  The  tone  of  the  latter  being  known,  and  hence 
also  the  number  of  vibrations  it  makes  per  second,  it  was  easy  to  com- 
pare the  number  of  these  actually  recorded  with  the  record  of  the 
bee's  wing  for  the  same  time,  and  thus  arrive  at  the  number  of  strokes 
the  bee  makes  in  a  second.  It  is  evident,  however,  that  the  friction  of 
the  bee's  wings  against  the  paper  must  lessen  somewhat  the  number 
of  strokes,  aud  indeed  Prof.  Marey  observed  that  as  he  lessened  this 
friction  the  velocity  increased  considerably.  If  the  note  made  by  the 
bee's  wings  when  she  is  in  vigorous  flight  cordd  be  accurately  deter- 
mined, the  corresponding  number  of  vibrations  required  per  second  to 
produce  that  pitch  would  represent  the  wing-strokes  made  by  the  bee 
causing  the  sound.  Dr.  H.  Landoist  thinks  the  note  of  a  bee  in  full 
flight  ranges  from  A  to  C  of  the  first  and  second  leger  of  the  treble  clef. 
This  gives  over  400  vibrations  per  second.  If,  then,  "  390  strokes  per 
second  would  propel  the  bee  forward  at  the  vate  of  a  mile  per  minute" 
{a  claim  by  no  means  to  be  accepted  as  proven),  and  if  Landois  has 
determined  the  note  correctly,  over  2  miles  per  minute  would  be  the 
speed  attained. 

Conservative  authorities  are  disposed  to  place  the  rate  of  speed  at- 
tained by  bees  much  below  30  miles  per  hour,  even  no  more  than  18  to 
20  miles,  and  nothing  is  better  recognized  than  that  bees  when  fatigued, 
when  flying  from  flower  to  flower,  or  when  returning  heavily  laden  to 
their  hives,  proceed  far  more  slowly  than  when  outward  bound.  Thus 
the  calculation  that  they  go  10  or  12  miles  from  home  is  plainly  erroneous. 

However  difficult  it  is  to  determine  their  rate  of  speed,  aud  hence 
however  erroneous  any  calculations  based  upon  such  determinations 
may  be,  it  is  not  at  all  difficult  to  tell  practically  how  far  bees  actually 
do  go  after  honey.  Apis  melUfica  has  been  introduced  into  regions 
where  the  species  did  not  exist  before,  and  carefiU  observations  have 
been  made  regarding  the  range  of  its  flight,  and  also  the  yellow  varie- 
ties have  been  taken  to  countries  or  localities  where  only  brown  or 

*  Auimal  Mechanism:  A  Treatise  on  Terrestrial  and  Aerial  Locomotion.  By  E.  .J. 
Marey.     (International  Science  Series),  1883. 

t  Die  Ton-nnd  Stimmaparate  der  Insekten.  Von  Dr.  H.  Landois.  Zeitschrift  fUr 
wissenscliaftliche  Zoologie,  1867,  p.  105. 


321 

black  bees  were  foiiud,  and  tlie  dark  varieties  have  been  experimented 
witli  in  regions  where  only  yellow  bees  were  natives.  In  this  manner 
it  has  been  readily  and  accurately  determined  that  they  generally  work 
within  a  distance  of  2  miles  from  their  hives,  although  they  will  in  rare 
instances  go  as  far  as  4  or  5  miles,  and  a  resident  of  an  island  ofi"  the 
coast  of  Texas  reported,  several  years  ago,  having  followed  his  bees  in 
a  boat,  and  found  them  working  on  the  mainland,  a  distance  of  7  miles 
from  their  hives.  But  no  practical  bee-keeper  would  expect  favorable 
results  from  pasturage  located  over  3  miles  from  his  aj^iary,  and  marked 
advantage  can  only  be  awaited  when  the  honey  sources  are  located 
within  2  miles  in  a  direct  line  from  the  apiary. 


NOTE  ON  THE  WATER-BUG,  FOUND  BY  REV.  J.  L.  ZABRISKIE. 

By  E.  Bergroth,  M.  D.,  Tammerfors,  Finland. 

In  Insect  Life  (vol.  iv,  pp.  198-200)  the  editors  have  given  a  good 
description,  with  figures,  of  a  very  remarkable  aquatic  bug,  found  on 
Long  Island  by  the  Rev.  J.  L.  Zabriskie.  From  the  figures  given  it  is 
evident  that  the  insect  is  an  adult  form  and  belongs  to  the  male  sex. 
There  can  be  no  doubt  as  to  these  points.  The  presence  of  two  ocelli 
and  the  remarkable  structure  of  the  antennae  and  of  the  hind  femora 
are  good  generic  characters  of  this  insect.  As  it  was  found  on  running 
water  I  presume  the  singular  antennae  are  of  good  service  to  fasten 
the  animal  on  moist  and  slippery  stones  and  piles.  A  microscopic 
examination  of  the  pale  hyaline  cushion  of  the  third  autennal  joint 
would  be  of  great  interest ;  I  think  it  will  prove  to  be  a  sucking  disk. 

The  insect  undoubtedly  belongs  to  a  new  genus  and  species,  which  I 
propose  to  name  Bheumatohates*  rileyi.  It  is,  with  the  recently  de- 
scribed genera  Hertnatobates  Carp,  and  Remidiptera  L6on,  one  of  the 
most  curious  and  interesting  Hydrometridae  hitherto  discovered. 


THE  LOCUST  OR  GRASSHOPPER  OUTLOOK. 

There  has  recently  gone  out  from  Washington  a  popular  article  on 
insects  used  as  food  for  man,  with  some  of  our  writings  of  many  years 
ago  palmed  oft'  as  current,  and  with  a  sensational  introduction  to  the 
effect  that  grasshopper  injury  is  predicted  by  the  Department  of 
Agriculture  for  this  season.  As  the  announcement  is  entirely  unjusti- 
fied and  without  authority,  we  have  concluded  to  reproduce  here  a 
summary  of  the  situation  as  given  by  the  Entomologist  last  August 

* 'PeO/Uu:^ stream;  Bar;;f^oue  who  treads. 
24164—1^0.  9 3 
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before  section  I  of  the  American  Association  for  the  Advancement  of 
Science. 

Dui'ing  the  present  summer  (1891),  and  especially  during  the  past  six  weeks,  the 
papers  have  contained  numerous  reports  concerning  serious  grasshopper  ravages  in 
various  parts  of  the  country,  in  some  cases  the  reports  being  quite  sensational  and 
well  calculated  to  create  apprehension  as  to  the  safety  of  our  crops  and  as  to  the 
possibility  of  serious  locust  devastation  this  fall  or  next  year.  I  have  felt  that  per- 
haps a  few  words  indicating  the  exact  state  of  the  case  and  summarizing  the  investi- 
gations made,  whether  by  agents  of  the  Department  or  others,  will  be  of  service  in 
giving  our  farmers  the  true  condition  of  things.  While,  from  the  investigations 
made  a  year  ago  and  the  reports  of  locust  injury  it  did  not  seem  probable  that  there 
could  be  very  much  foundation  for  the  reports  of  the  present  year,  I  deemed  it  quite 
desirable  to  endeavor  to  ascertain  the  facts  as  closely  as  possible.  Accordingly  Prof. 
Lawrence  Bruner  was  instructed  to  examine  fully  the  regions  in  the  northwestern 
States  where  the  injuries  were  reported,  and  he  has  been  over  eastern  Colorado, 
eastern  and  North  Dakota,  western  Minnesota,  and  portions  of  Montana  and  Wyo- 
ming. Prof.  Herbert  Osborn  was  instructed  to  visit  the  western  parts  of  Kansas  and 
investigate  the  southwestern  portion  of  the  State,  examining  all  localities  from 
which  any  reports  of  injury  could  be  obtained.  Prof.  F.  H.  Snow  and  Prof.  E.  A. 
Popenoe,  on  behalf  of  the  State  authorities  in  Kansas,  thoroughly  examined  the 
section  of  country  in  southeast  Colorado,  passing  over  the  country  embraced  in 
northern  Kansas,  and  thus  connecting  the  territory  covered  by  Professors  Bruner 
and  Osborn,  so  that  it  may  be  stated  that  the  plains  region  from  northern  Minnesota 
west  to  Montana  and  south  to  the  Arkansas  River,  has  been  pretty  thoroughly  exam- 
ined. Mr.  Nathan  Banks  was  instructed  to  visit  south  Texas  and  New  Mexico  to 
inquire  into  the  reports  of  injury  in  those  sections. 

It  may  be  stated  in  brief  that  the  depredations  in  eastern  and  southeastern  Colo- 
rado have  been  due  to  the  exceptional  multiplication  of  the  Long- winged  Locust 
(Dissosteira  longipennis).  This  species  always  occurs  in  that  section,  and  some  of  the 
first  insects  which  I  collected  in  Colorado  on  my  first  visit  in  1867,  were  of  this 
species,  and  are  now  in  the  National  Collection.  It  has  never  yet  been  reported  in 
such  immense  and  injurious  numbers,  and  its  work  the  present  year  furuishes 
another  illustration  of  the  fact  that  we  never  know  when  a  species  that  has  hitherto 
been  looked  upon  as  harmless  may  become  seriously  injurious  to  agriculture.  Dur- 
ing the  latter  part  of  July  millions  of  pupse  and  full-grown  larvae  of  this  species 
were  found  ranging  over  large  areas  of  eastern  and  southeastern  Colorado,  moving 
in  vast  bodies  all  the  way  from  Akron  to  the  Arkansas  River  to  the  south.  The 
insects  moved  in  a  body  in  various  directions,  choosing,  as  Prof.  Bruner  rejiorts,  the 
roads  for  their  line  of  march  rather  than  the  prairies.  Normally  this  species  fre- 
quents partially  bare  hill  slopes  and  plains  where  the  grasses  are  scant,  and  Prof. 
Bruner's  view  of  the  matter  is  that  the  past  few  years  have  been  favorable  to  its 
excessive  multiplication,  but  that  during  the  present  year  the  exceptionally  heavy 
rains  which  have  occurred  in  that  region  have  caused  an  unusually  abundant 
growth  of  grasses  and  other  vegetation,  and  the  locusts  have  been  compelled  to 
move  in  search  of  more  open  country  and  have  frequented  the  roads,  upon  whitdi 
they  congregated  and  which  they  followed  in  vast  bodies.  He  found,  in  going  some 
distance  away  from  the  roadways,  where  the  vegetation  was  at  all  rank,  that  l)ut 
few  insects  were  found.  This  species,  in  size  and  length  of  wing,  much  more  closely 
resembles  the  migratory  and  destructive  species  of  Europe  and  some  other  countries 
than  does  the  Rocky  Mountain  Locust  (Caloptenus  fipretits),  and  there  seems  to  be  no 
particular  reason  why,  at  times,  it  should  not  become  destructive  and  fly  in  vast 
swarms  from  one  locality  to  another.  So  far  as  past  experience  justifies  calculation, 
however,  it  will  not  do  so,  and  I  think  there  is  little  reason  to  fear  any  continued 
and  widespread  injury  from  this  species. 
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The  locusts  foimd  further  north  have  consisted  of  seyeral  species,  most  of  which  are 
known  as  sedentary ;  that  is,  not  ordinarily  migratory.  But  cue  of  them,  namely  the 
fellucid  I^ocxist(Cavimilapellucida),i»the  species  that  has  already  done  much  dam- 
age and  18  one  of  the  Pacific  migratory  forms.  Commencing  in  Idaho  it  has  heen 
gradually  ^yorklng  eastward,  and  is  now  found  in  portions  of  Montana,  North  Dakota 
Wyoming,  and  western  Nebraska.  The  gradual  eastward  spread  and  increase  of  this 
species  deserves  attention,  but  so  far  as  the  reports  go  it  has  nowhere  been  sufficiently 
numerous  to  justify  alarm.  . 

The  true  Kocky  Mountain  Locust,  the  species  which  we  most  have  to  fear  (CaZo»- 
tenu-i  spretus),  was  found  in  considerable  numbers  in  North  Dakota  and  Minnesota  in 
some  counties  proving  quite  destructive,  but  owing  to  vigorous  measures  which  have 
been  adopted,  especially  in  Minnesota  by  the  State  authorities,  chiefly  under  the  direc- 
tion of  Prof.  Otto  Lugger,  of  the  Minnesota  Experiment  Station,  they  have  been  very 
largely  destroyed,  and  there  is  little  probability  that  they  will  spread  extensively 
from  the  localities  in  which  they  now  occur.  The  destructive  species  most  commonly 
found  m  southwest  Kansas  was  the  Differential  Locust  (Caloptenus  differ eniialis).  It 
has  devastated  the  alfalfa  fields  in  the  irrigated  territory  along  the  Arkansas  Eiver 
tor  a  distance  of  some  50  miles.  This  is  a  widespread  species  east  of  the  Rocky  Moun- 
tains, occurring  all  over  the  country,  and  it  is  one  of  the  species  which  acquires  the 
power  of  extended  flight  only  in  very  cby  seasons  and  under  certain  favorable  condi- 
tions. Ordinarily  the  female  is  too  heavy-bodied  and  short-winged  to  become  migra- 
tory There  is  no  fear  of  widespread  injury  from  this  species.  The  accounts  from 
southwest  Texas  have  been  very  greatly  exaggerated,  and  little  injury  could  be  found 
by  the  agent  sent  there.  The  species  were  also  those  indigenous  to  the  region  and  not 
of  a  migratory  form  that  had  come  from  other  parts.  The  reports  from  Ohio  and  from 
some  ot  1.he  other  Eastern  States,  though  not  investigated  particularly,  need  not  con- 
cern us,  because  they  are  known  to  be  based  upon  the  undue  multiplication  of  some 
of  the  indigenous  Eastern  species,  which  never  acquire  the  destructive  powers  of  the 
Western  migratory  forms. 

On  the  whole,  therefore,  it  is  safe  to  conclude  that  while  there  are  several  localities 
where  locusts  have  been  more  or  less  destructive  and  required  attention,  there  is  no 

"''T.a?'  ^"^!'P^''^«^  ^^1^'™  ^^n^l  ^o  reason  to  believe  that  any  general  injury  will  result 
in  \oy2.     *  f 


EARLY  PUBLISHED    REFERENCES   TO    SOME  OF   OUR   INJURIOUS 
INSECTS.     II. 

By  F,  M.  Webster,  Coliimbiis,  Ohio. 

Of  the  present  known  insect  pests  of  the  wheat  field,  indigenous  to 
this  country,  there  are  very  few  that  were  not  known  as  such  during 
the  first  three  decades  of  the  present  century.  The  Joint  Worm,  Isosoma 
hordei,  was  observed  in  its  destructive  work  long  before  mentioned  by 
either  Harris  or  Fitch.  Mr.  James  Worth,  of  Sharon,  Bucks  County, 
Pa.,  observed  the  larvie  in  1821,*  and  not  only  these  but  other  wheat 
stem-burrowmg  larvae,  one  of  which  infested  volunteer  wheat.  The 
adult  of  one  species,  probably  the  Joint  Worm,  was  reared  as  early  as 
1823  by  Mr.  Joseph  E.  Muse,  of  Cambridge,  E.  S.,  Maryland,  who  sup- 
posed It  to  belong  to  the  genus  Tenthredo.t    Mr.  Worth  says  one  of  the 

*  American  Farmer,  Vol.  4,  p.  394. 
t  Loc.  cit.,  Vol.  5,  p.  113. 
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broods  of  larviie  fouud  by  liini  was  "iu  the  culm  near  the  root,"  where 
they  "cause  an  enhirgeineut  of  the  stem,"  and  Mr.  Muse  states  that  the 
larvte  producing  his  species  of  Tenthredo  "burrow  in  the  stems  and 
feed  upon  them."  Still,  as  long  ago  at  least  as  1843  and  1844  there  was 
what,  in  the  light  of  a  recently  published  article  on  "Wheat  and  Grass 
Saw-flies,"  *  might  have  been  a  serious  attack  of  Saw-fly  larvje  on 
wheat.-  A  correspondent,  "P.  C,"  Penn's  Manor,  Bucks  County,  Pa., 
in  the  Cultivator,!  calls  attention  to  the  ravages  of  a  worm  about  an 
inch  long,  its  head  brownish  green,  with  two  brown  spots,  which  as- 
cended the  straws  and  cut  off  the  heads,  soon  after  the  latter  had  been 
j)ut  forth.  In  some  fields  one-fifth  of  the  heads  had  been  eaten  off,  the 
Mediterranean  variety  being  the  most  injured.  So  far  as  known  the 
ravages  had  been  confined  to  within  a  few  miles  of  correspondent's 
locality. 

A  short  time  ago  the  writer  reared  a  leaf-miner  in  wheat,  the  larva 
attacking  the  tip  of  the  larger  leaf,  the  species  involved  being  Ela- 
cMsta  prcematurella  Clem.  And  now,  through  fear  of  temptations, 
which  might  in  future  influence  him  to  pose  as  the  original  discoverer 
of  the  first  wheat  leaf-miner,  he  proposes  to  put  such  an  aspiration 
forever  beyond  his  reach  by  placing  again  on  record  the  following 
letter,  first  published  in  1822:  J 

CuLPEPER  County,  Woodville,  Va., 

May  28, 1S22. 
To  the  Editor  of  the  American  Farmer : 

Dear  Sir  :  Inclosed  yon  will  receive  a  few  blades  of  wheat,  and  by  examination 
yon  will  find  tbat  a  deposit  of  eggs  has  been  made  by  the  iiy  in  a  mode  not  hereto- 
fore mentioned  by  anyone. 

The  germs  are  now  in  the  maggot  state  and  occupy  an  apparently  comfortable 
position  in  the  substance  of  the  blade,  and  most  generally  the  top  blade.  You  will 
find  them  between  the  surfaces,  which  are  membraneovis,  a  fact  which  I  never  before 
observed.  As  they  progress,  feeding  on  the  green  pulp,  they  enlarge  tlie  cavity  or 
bag  and  the  leaf  then  exhibits  the  aijpearauce  called  "fired,"  which  must  proceed 
either  from  an  absorption  or  change  of  the  color  of  the  pulp.  Whether  the  season 
or  some  adventitious  circumstance  has  produced  this  aberration,  or  whether  its  con- 
sequences will  be  more  or  less  injurious  to  the  farmer,  must  be  left  for  time  to  dis- 
close. The  injury  is  most  prevalent  in  rank  wheat. 
Yours  respectfully, 

Philip  Thornton. 

Just  what  Mr.  Thornton's  leaf-miner  was  we  may  never  know,  but 
it  must  certainly  have  been  a  leaf-miner  and  not,  as  he  supposed,  the 
Hessian  Fly. 

Speaking  of  the  Hessian  Fly,  Cecidomyia  destructor,  reminds  me  that 
the  modern  entomologist  is  liable  to  make  a  considerable  number  of  old 
discoveries.  When  we  figured  and  described  the  effect  of  the  fly  on 
young  wheat  in  the  fall,  in  1887,§  we  fully  believed  we  were  the  first  to 

*  Insect  Life,  Vol.  4,  pp.  168,  179. 

t  The  Cultivator,  Albany,  N.  Y.,  N.  S.,  Vol.  2,  p.  148, 1845. 

t  American  Farmer,  Vol.  4,p.  183. 

§  Circular  No.  2,  Purdue  University,  Agricultural  Dept.,  Nov.  21, 1887. 
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do  so.  Since  that  time,  however,  we  have  found  that  the  same  difier- 
ence  was  fully  ilhistrated  as  early  as  1820,*  and  though  the  figures  were 
possibly  less  artistic  than  our  own,  they  conveyed  the  idea  equally  as 
well.  Three  years  later,  iu  the  same  publication,  Mr.  Thomas  Beesley, 
of  Cape  May,  wrote,  advising  those  who  wished  to  find  the  fly  in 
fall  wheat  to  "  look  for  the  spears  that  are  darkest  and  stand  most 
upright."  t  And,  as  if  this  were  not  enough  to  punish  us  for  our  rash 
aspirations,  we  find  that  in  1840  "  J.  G.,"  a  correspondent  of  the  Farm- 
ers^ Cabinet,  place  of  residence  not  stated,  reports  that  he  had  (Octo- 
ber 23)  just  finished  plowing  up  a  field  of  wheat  which  "  was  the  best 
field  to  appearance  in  the  neighborhood,"  but  not  one  plant  or  shoot 
could  the  owner  find  in  the  whole  field  "  but  what  had  from  two  to  a 
dozen,  or  more,  nits  or  eggs  at  the  root."  |  This  communication  appeared 
to  "move"  another  correspondent  of  the  same  publication,  who  signs 
himself  "  Thirty  years  a  farmer,  Delaware  County,"  no  State  given,  but 
whose  "  thees  "  betoken  a  Quaker,  states  that  he  also  finds  one  of  his 
fields,  until  lately  "growing  handsomely,"  now  dying,  "  a  mass  of  cor- 
ruption, and  a  greater  portion  rotted  oft  at  the  ground."  § 

In  the  Third  Eeportof  the  U.  S.  Entomological  Commission  (p.  210), 
considerable  space  is  given  to  the  development  of  this  insect  during 
the  summer  months.  It  does  not  seem,  however,  that  Michigan  flies, 
as  there  cited,  differ  materially  from  those  of  other  localities,  nor  had 
they  improved  much  upon  the  habits  of  their  ancient  brethren,  for,  in 
1820,  Mr.  James  Worth  observed  the  adult  April  19;  eggs,  April  24; 
pupte.  May  15;  adults  early  in  June,  and  on  the  12th  of  same  mouth  all 
stages  were  observed.  Adults  were  noticed  from  the  15th  of  the  follow- 
ing August  until  October,  and  again  November  25,  and  he  reared  them 
indoors  December  25  and  February  20.  In  summing  up  the  matter  he 
says:  "  It  may  then  be  said  that  during  the  past  year  (1820)  there  have 
been  three  complete  broods  and  partially  a  fourth."  || 

The  Stalk-borer,  Gortyna  nitela,  seems  to  have  formed  a  taste  for 
wheat  at  an  early  day,  although  little  is  said  of  the  habits  of  the  larvae 
prior  to  1840.  Dr.  Harris  found  a  larva  in  potato  stalks  in  1848,  which 
seems  to  have  prompted  his  description.^  Mr.  Thomas  Beesley,  of 
Cape  May,  as  early  as  1823,  mentions  a  worm  which  ate  into  the  straw 
about  the  second  or  third  joint,**  while  Mr.  Jabez  Jenkins,  of  West 
Whiteland,  Chester  County  (Pa.?),  stated  in  1840  that  a  new  enemy  of 
wheat  had  made  its  appearance  in  his  and  an  adjoining  county,  the 
same  being  "  a  worm  about  three-quarters  of  an  inch  long,  of  a  brown 


*  American  Farmer,  Vol.  ii,  p.  174, 1820. 

t  Loc.  cit.,  Vol.  V,  p.  165,  1823. 

t  Farmers'  Cabinet,  Vol.  v,  p.  138,  1840. 

§  Loc.  cit.,  p.  172. 

II  American  Farmer,  Vol.  iii,  p.  188,  also  loc.  cit.,  p.  213. 
^  Entomological  Correspondence,  p.  315. 
**  American  Farmer,  Vol.  v,  p.  165,  1823. 
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color,  striped  at  both  ends,  with  a  reddish  head."  It  bored  into  the 
stalk, injuring  the  fields  "in  some  degree."* 

The  Boll  Worm,  Heliothis  armigera,  seems  to  have  stolen  in  upon  us  at 
an  early  day,  in  an  obscure  manner  also.  In  1820  a  correspondent  of 
the  American  Farmer,  writing  under  date  of  September  20,  stated  that 
about  two  weeks  previous  the  pods  of  his  cotton  had  been  attacked  by 
a  large  green  worm,  from  1  to  IJ  inches  long,  which  ate  its  way  into 
the  pod,  and  did  not  leave  it  until  it  had  completed  the  destruction. 
Some  of  the  worms  were  smaller,  and  some  were  brown,  and  some 
brown  and  red.  The  injury  seemed  to  be  severe,  with  a  prospect  of 
one-fourth  of  the  crop  being  destroyed.!  In  1842  "J.  A.  P.,"  Brink\dlle, 
111.,  wrote  the  Cultivator,  asking  for  information  in  regard  to  what 
was  there  known  as  "  the  corn  worm."  About  the  time  the  corn  began 
to  form  on  the  cob  a  dark,  slate-colored  worm,  from  one-fourth  to  seven- 
eighths  of  an  inch  in  length,  appeared  on  the  ear,  under  the  husk, 
"  having  ground  a  hole  in  them  to  pass  through,"  and  continued  to  eat 
until  frost  killed  them.  Sometimes  six  or  eight  worms  were  found  in  a 
single  ear,  late  planted  corn  being  most  injured.  The  editors  replied 
that  they  had  received  similar  complaints  the  previous  year  from  the 
South  and  West,  but  could  give  no  further  information.^ 

While  the  agriculturists  of  the  early  part  of  the  present  century  were 
of  necessity,  much  hampered  by  a  lack  of  knowledge  in  regard  to  these 
pests,  and  must  have  been  often  seriously  disappointed  in  casting  about 
for  information,  yet  they  do  not  appear  to  have  ceased  to  contrive  ways 
for  destroying  them.  The  trapping  and  killing  of  cutworms  by  pois- 
oned clover  or  other  fresh  herbage  is  now  coming  quite  rapidly  into 
use,  but,  except  in  the  use  of  poison,  does  not  differ  from  the  method 
advocated  in  1838  by  "  a  subscriber  "  in  the  Cultivator,  who  saved  his 
corn  by  "placing  compact  handfuls  of  elder  sprouts,  milk- weed,  clover, 
mullein,  and  almost  any  green  vegetable  that  happened  to  be  at  hand,  in 
every  fifth  row  and  sixth  hill,  pressing  the  mass  down  with  the  foot." 
These  traps  were  placed  in  the  field  just  before  the  corn  came  up,  and 
examined  for  the  worms  which  were  beneath  them,  and  these  were  killed 
with  a  sharp  instrument,  as  many  as  200  having  been  thus  destroyed 
under  a  single  handful  of  herbage,  one  man  being  able  to  collect  the 
material  and  apply  it  to  5  acres  in  a  day.§  I  find  this  communication 
marked,  presumably  by  Dr.  Fitch,  as  I  have  his  copy  of  the  volume, 
but  do  not  know  that  he  ever  further  noticed  the  matter  in  print. 

*  Farmers'  Cabinet,  Vol.  V,  p.  68,  1840. 
t  American  Farmer,  Vol.  ii,  p.  236,  1820. 
t  The  Cultivator,  Vol.  ix,  p.  86,  1842. 
^S  The  Cultivator,  Vol.  vi,  p   63, 1838. 
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STRANGE  DEVELOPMENTS  OF  STOMATA  ON  CARYA  ALBA  CAUSED 
BY  PHYLLOXERA.* 

By  D.  A.  Owen,  Franklin,  Ind. 

The  stomata  or  breathing  pores  of  Garya  alba  are  naturally  all  devel- 
oped upon  the  lower  epidermis  of  the  leaf.  But,  owing  to  the  oviposit- 
ing of  the  Phylloxera  in  the  leaf  through  the  lower  epidermis,  there  is 
developed  upon  the  upper  side  a  hemispherical  gall.  This  gall,  like  all 
other  galls,  is  the  nest  of  the  insects,  and  in  due  time  the  young  of  the 
Phylloxera  may  be  seen  issuing  from  a  slit  upon  the  lower  side  of  the 
leaf. 

Upon  the  lower  epidermis,  beneath  the  gall,  may  be  seen  a  changed 
form  of  cell  structure  in  which  there  are  to  be  found  in  almost  every  case 
no  stomata.  But  upon  the  upper  side  of  the  gall  there  are  stomata  in- 
variably found,  but  not  in  as  great  abundance  as  are  found  upon  the 
lower  epidermis  of  a  normal  leaf. 

In  and  around  the  opening  of  the  gall  there  are  to  be  found  numerous 
single-celled  hairs,  all  of  which  point  outwards,  as  if  guarding  the  ovum 
and  young  from  the  ravages  of  an  enemy. 

That  which  remains  yet  to  be  solved  is :  For  what  purpose  are  these 
stomata  developed  upon  the  upper  side  of  the  gall  ?  Does  the  plant 
develop  these  trichomes  for  its  own  use,  or  for  the  protection  of  the  in- 
sect?    Is  the  insect  injurious  or  beneficial  to  the  plant? 

It  is  hoped  future  investigations  will  solve  some  of  these  problems. 


EXTRACTS  FROM  CORRESPONDENCE. 

Destruction  of  Plant-lice  in  the  Egg  State. 

Do  you  think  it  jn-acticable  to  destroy  the  eggs  of  the  Aphis  by  spraying  any  sub- 
stance on  the  tree  or  shrub  diu-ing  the  latter  part  of  the  winter?  I  have  tried  kero- 
sene in  various  strengths  up  to  30  per  cent,  and  it  does  not  do  the  work.  I  have  been 
experimenting  in  the  hope  of  finding  something  that  will  dissolve  the  shell  of  the 
egg,  but  find  it  extremely  resistant,  scarcely  yielding  to  the  strongest  acids  and  alka- 
lies. I  have  been  advised  to  try  some  of  the  fixatives  that  entomologists  use  for 
staining  chitine,  but  nothing  that  I  have  tried  appears  to  penetrate  the  shell  at  all, 
so  far  as  I  can  determine  with  the  microscope.  Please  tell  me  if  any  experiments 
have  been  made  in  this  line,  and  if  you  would  advise  me  to  continue  my  investiga- 
tions.—[E.  S.  Goff,  Wisconsin,  March  10,  1892. 

Eeply. — I  do  not  think  that  you  will  find  any  substance  that  will  destroy  the  egg 
of  plant-lice  as  effectually  as  will  the  kerosene  emulsion.  I  think  it  more  than  prob- 
able that  you  will  find  that  the  eggs  which  you  have  treated,  though  they  may  show 
signs  of  life,  will  not  hatch.  My  past  experience  would  indicate  that  the  eggs  of 
plant-lice  when  thoroughly  sprayed  with  kerosene-soaj)  emulsion  did  not  hatch,  and 

*  Read  before  the  Indiana  Academy  of  Sciences,  December  30,  1891. 


328 

it  is  upon  this  that  I  base  my  conchision.  I  fear  it  will  be  difficult  to  use  any  other 
substance  that  will  destroy  the  eggshell  and  not  injure  the  plant.  I  would  by  all 
means  advise  you  to  continue  your  investigations,  as  I  consider  it  a  very  important 
matter.— [March  15,  1892.] 

Remedies  for  Leaf-cutting  Ants. 

Would  you  be  kind  enough  to  give  me  a  remedy  against  cutting-ants?  We  are 
troubled  a  great  deal  by  them ;  they  get  into  our  gardens,  vineyards,  and  orchards, 
and  strip  all  plants  of  their  leaves.  There  ai-e  a  great  many  of  them  hei-e,  and  we 
want  to  know  the  best  way  to  get  rid  of  them.  *  *  *  — [Juo.  G.  Kenedy,  Nueces 
County,  Tex.,  February  29,  1892. 

Reply. —  *  *  *  jjjg  most  important  point  in  the  warfare  against  the  Leaf- 
cutting  Ant  (tEcodom« /errcHs)  is  to  discover  their  nests;  these  are  large  subterra- 
neous structures  extending  in  powerful  colonies,  from  10  to  1.5  feet  below  the  sur- 
face of  the  ground  and  having  several  entrance  holes.  From  the  latter  the  ants  move 
after  dark  along  well-defined  pathways  to  the  orchard  or  garden  they  intend  to  raid. 
If  the  country  be  open  it  is  not  a  difficult  matter  to  follow  up  the  moving  columns 
of  ants  with  the  aid  of  a  lantern  and  thus  to  discover  the  nest,  although  the  latter  is 
not  rarely  several  hundred  feet  distant  from  the  tree  or  vine  which  the  ants  defo- 
liate. If,  however,  it  is  in  dense  shrubbery  it  is  usually  extremely  difficult  to  locate 
it.  The  nest  once  discovered  its  inhabitants  can  be  exterminated  by  pouring  bisul- 
phide of  carbon  into  the  entrance  holes,  say  at  least  one  pint  in  each  hole  if  the  col- 
ony is  large.  Should  there  be  no  bisulphide  of  carbon  at  hand  the  application  of 
cyanide  of  potassium  dissolved  in  water  may  be  tried.  Pouring  kerosene  or  boiling 
water  into  the  holes  or  building  large  fires  over  the  nest  are  probably  less  efficacious 
remedies,  but  will  no  doubt  help  to  lessen  the  number  of  the  ants  or  at  least  to  dis- 
courage them  for  a  time  from  further  raids. 

Duringmy  stay  in  Texas  in  1879 1  witnessed  a  successful  method  of  protecting  a  vine- 
yard from  the  attack  of  the  Leaf-cutting  Ant.  The  vineyard  of  Mr.  Kessler,  near 
Columbus,  is  surrounded  by  extensive  and  very  dense  shrubbery  which  was  full  of  the 
ants.  At  first  these  did  great  injury,  but,  owing  to  the  nature  of  the  grounds,  their 
nests  could  not  be  discovered.  Mr.  Kessler  finally  fought  them  in  the  following 
way:  Armed  with  a  lantern  and  a  large  bottle  containing  a  solution  of  cyanide  in 
water  he  made,  every  evening,  the  circuit  of  his  vineyard.  The  columns  of  ants 
moving  from  the  woods  toward  the  vines  could  thus  readily  be  found,  and  across 
each  of  their  pathways  a  strip  of  about  3  inches  in  width  and  5  inches  in  length  was 
moistened  with  the  cyanide  solution.  The  ants  never  went  around  the  poisoned  si>ot, 
but  always  attempted  to  cross  it,  when  they  were  at  once  killed  by  the  poisonous 
fumes.  This  performance  was  repeated  night  after  night,  except  in  very  rainy 
weather,  and  the  vineyard  was  effectually  protected. 

A  new  Fumigator  for  Scale-insects. 

I  have  just  returned  from  Riverside,  where  I  went  in  company  with  Mr.  John  Scott, 
our  county  horticultural  commissioner,  for  the  purpose  of  investigating  a  new  kind 
of  fumigator  that  was  reported  to  be  much  simpler  and  cheaper  than  those  heretofore 
in  use.  At  Riverside  we  were  met  by  Dr.  N.  H.  Claflin,  the  horticultural  commis- 
sioner for  that  district,  accompanied  by  Mr.  C.  W.  Finch,  who  has  charge  of  the 
fumigation  under  Dr.  Claflin's  direction,  and  by  whom  the  fumigator  in  question  was 
devised. 

This  fumigator  is  indeed  an  extremely  simple  affair,  and,  at  the  same  time,  it 
appears  to  serve  all  the  purposes  of  the  more  elaborate  and  expensive  ones.  Instead 
of  tents,  sheets  of  8-ouuce  drill  are  used ;  these  are  octagonal  in  outline,  as  it  was 
found  to  be  easier  to  construct  them  of  this  form  than  to  make  them  circular.  The 
sheet  used  to  show  us  the  working  of  the  fumigator  measured  63  feet  in  its  greatest 
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diameter,  and  was  large  enough  to  inclose  a  tree  at  least  24  feet  high.  It  had  been- 
oiled  with  boiled  linseed  oil,  to  each  gallon  of  which  1  pound  of  melted  beeswax  had 
been  added  for  the  purpose  of  rendering  the  cloth  more  durable.  The  sheet,  when 
completed,  cost  about  $75. 

The  apparatus  for  placing  this  sheet  over  the  tree  consists  of  two  upright  poles,  to 
the  top  of  which  are  attached  the  pulleys  through  which  pass  the  ropes  used  for 
hoisting  the  sheet.  The  uprights  consist  each  of  a  pine  scantling,  3  by  4  inches  in 
diameter  and  24  feet  long.  A  crosspiece  5  feet  long  is  bolted  to  one  end  of  this 
scantling,  with  a  brace  extending  from  each  end  of  the  crosspiece  to  a  point  on  the 
scantling  a  few  feet  from  its  base ;  this  crosspiece  is  for  the  jiurpose  of  preventing^ 
the  scantling  from  falling  over  to  one  side  when  it  is  raised  to  a.  perpendicular  posi- 
tion. These  uprights  are  very  light  affairs,  and  one  man  can  carry  them  about  with 
ease. 

When  the  sheet  is  to  be  placed  upon  a  tree,  it  is  brought  close  to  one  side  of  the 
tree  and  thrown  upon  the  ground.  The  two  uprights  are  next  elevated  on  opposite 
sides  of  the  tree  from  each  other,  and  leaned  until  their  upper  ends  are  nearly  above 
the  sheet  as  it  rests  upon  the  ground ;  a  stay  rope  attached  to  the  upper  end  of  each 
upright  and  held  by  men  stationed  several  j-ards  from  the  base  of  the  uprights,  and 
in  an  opposite  direction  from  the  sheet,  prevents  the  uprights  from  falling  over  in 
one  direction,  while  the  crosspiece  at  the  base  of  each  upright  prevents  it  from  fall- 
ing over  sidewise.  The  hook  at  the  end  of  the  rope  which  passes  through  the  pulley 
at  the  upper  end  of  each  upright  is  then  hooked  into  an  iron  ring  fastened  to  a  rope 
that  is  sewed  across  the  tent  about  6  feet  from  its  edge ;  the  opposite  ends  of  the 
ropes  passing  through  the  pulleys  are  then  drawn  downward  until  the  sheet  is  drawn 
to  the  upper  ends  of  the  uprights,  after  which  these  ropes  are  fastened  to  the  braces 
on  the  uprights,  and  the  men  holding  the  stay-ropes  draw  the  tops  of  the  uprights. 
toward  them,  thus  drawing  the  sheet  over  the  tree,  and  after  it  has  been  drawn  far 
enough,  the  lower  ends  of  the  ropes  passing  through  the  pulleys  are  unfastened  and 
the  sheet  allowed  to  fall  down  over  the  tree,  the  uprights  at  the  same  time  being 
allowed  to  fall  ilat  uj)ou  the  ground. 

When  the  sheet  is  to  be  removed  from  the  tree  this  can  be  done  either  by  hand  or 
by  the  use  of  the  uprights,  and  if  each  tree  in  the  row  is  to  be  treated  the  sheet  can  be 
drawn  off  of  one  tree  and  placed  over  the  next  without  the  necessity  of  lowering 
the  uprights,  since  one  man  can  carry  the  foot  of  the  upright  several  feet  forward 
with  ease  at  the  same  time  that  the  sheet  is  attached  to  the  top  of  it. 

Five  men  can  operate  this  apparatus  with  less  labor  than  is  required  to  manipu- 
late the  fumigators  now  in  use,  and  by  the  one  pair  of  uprights  and  ropes  at  least 
half  a  dozen  sheets  could  be  operated  by  the  one  set  of  men,  without  any  loss  of 
time.  I  am  informed  that  the  cost  of  this  apparatus,  including  half  a  dozen  sheets 
large  enough  to  cover  trees  24  feet  high,  will  not  exceed  $450,  this  being  only  about 
one-third  of  the  cost  of  fumigators  for  operating  six  tents  as  at  present  used. 

This  sheet-fumigator  can  be  used  in  places  where  the  ordinary  kind  could  not  be 
used;  for  instance,  on  steep  hillsides,  or  among  trees  planted  so  closely  together  that 
an  ordinary  fumigator  could  not  be  driven  between  them.  The  sheet,  in  being 
pulled  oft'  of  the  tree,  does  not  catch  beneath  the  branches,  as  the  ordinary  tent  is 
very  liable  to  do. 

As  this  new  fumigator  can  be  easily  constructed  by  almost  any  fruit-grower,  we  may 
reasonably  expect  that  this  method  of  destroying  scale-insects  will  come  into  more 
general  use.— [D.  W.  Coquillett,  California,  March  18,  1892. 

Life-history  of  and  Remedies  against  the  Mosquito — The  House  Fly. 

Will  you  be  so  kind  as  to  give  me  the  life-history  of  the  Mosquito — hibernation, 
duration  of  life  of  individual,  and  best  means  of  preventing  their  propagation  ?  I 
desire  to  impress  upon  our  citizens  the  importance  of  destroying  the  first  brood  of" 
injurious  insects  that  appear  in  spring. 


330 

Does  the  domestic  fly  pass  throngli  the  winter  in  the  adult  state  only?  *  *  " — 
[W.  L.  Jones,  Georgia,  March  1, 1892. 

Eepia'. —  *  *  *^  The  main  facts  in  the  life  history  of  the  Mosquito  are  as  follows: 
The  eggs  are  laid  in  boat-shaped  masses  upon  the  surface  of  usually  more  or  less 
stagnant  water,  and  the  larv:e,  commonly  known  as  "wigglers,"  are  aquatic.  Their 
development  is  rapid,  and  with  one  sjiecies  at  least  it  has  been  ascertained  that  the 
entire  life-round  from  egg  to  adult  is  undergone  in  less  than  two  weeks.  There  are, 
"therefore,  several  annual  generations.  The  insects  hibernate  as  adults,  and  possibly 
in  some  one  of  the  other  stages.  It  must  be  remembered  that  in  speaking  of  the 
Mosquito  we  are  using  a  comprehensive  term  which  includes  many  distinct  species, 
the  natural  history  of  which  undoubtedly  varies  to  some  extent.  The  most  impor- 
tant work  to  be  done  in  the  way  of  prevention  consists  in  the  draining  of  the  swamps 
and  stagnant  ponds  where  possible,  the  treatment  by  kerosene  of  restricted  bodies  of 
stagnant  water  which  can  not  be  drained,  and  the  introduction  of  fish  into  Ashless 
ponds  where  these  insects  are  breeding.  These  are  methods  which  will  tend  to  the 
reduction  of  the  number  of  mosquitoes  in  many  restricted  localities,  but  there  are 
many  other  localities  in  which  these  means  are  not  practicable.  In  such  cases  we 
must  attack  the  adult  insects.  The  best  thing  to  do  in  the  house,  after  screening 
the  windows  thoroughly,  is  to  burn  pyrethrum  powder  and  sweep  up  the  stupefied 
insects  as  they  fall  to  the  floor. 

In  answer  to  your  question  as  to  the  hibernation  of  the  domestic  fly,  I  may  state 
that  it  hibernates  exceptionally  in  both  the  larva  and  pupa,  biit  chiefly  in  the  adult 
state.— [March  3, 1892.] 

Is  the  Ground-beetle,  Scariles  subterraneus,  herbivorous? 

Will  you  kindly  inform  me  if  the  ground-beetle,  Scarites  subterraneus  Fab.,  has 
ever  been  considered  a  vegetable-eater?  I  have  always  supposed  it  to  be  carnivorous 
in  habit,  and  was  greatly  surprised  to  find  a  specimen  deeply  imbedded  in  a  j)otato 
one  day  last  fall.  About  300  hills  of  potatoes  were  planted  as  an  experiment  on  low, 
wet  land,  and  while  the  crop  was  as  large  as  expected,  but  few  potatoes  were  ob- 
tained, owing  to  the  ravages  qf  wire  worm.  It  may  be  that  the  Scarites  was  after 
one  of  the  wire-worms. — [Lewis  E.  Hood,  Massachusetts,  February  17,  1892. 

Eeply. —  *  *  *  Your  experience  with  Scarites  subterraneus  is  very  interesting. 
So  far  as  I  know,  this  species  has  never  been  recorded  as  having  the  vegetable-feed- 
ing liabit.  Several  Carabids  feed  exceptionally  upon  vegetable  material,  and  it 
would  not  be  surprising  if  this  species  should  occasionally  be  found  to  have  this 
habit.  I  think,  however,  that  your  supposition  that  the  specimen  which  you  found 
was  searching  for  wire-worms  is  more  plausible  than  to  suppose  that  it  was  making 
a  meal  of  the  potato. — [February  19,  1892.] 

The  so-called  California  ' '  Wine  Bee.  " 

Will  you  kindly  furnish  me  with  anything  you  may  haA^e  in  the  way  of  information 
in  regard  to  a  bee  called  the  "■  California  wine  bee?" — [H.  W.  Bausch,  Ohio,  March 
10,  1892. 

Eeply. — You  probably  refer  to  a  ferment  which,  when  introduced  into  the  proper 
liquid,  produces  a  weak  alcoholic  liquor  variously  styled  as  "wine,  "  ''beer,"  etc. 
This  same  subject  was  brought  to  my  attention  a  short  time  since,  and  the  liquor  was 
said  to  be  due  to  the  action  of  certain  animals  (f)  called  "California  bees,"  and  prob- 
ably your  wine  bee  is  the  same  thing.  In  the  case  just  mentioned  the  liquor  was 
made  by  taking  cold  water,  sweetened  with  either  brown  sugar  or  molasses,  and  add- 
ing to  it  some  of  the  ferment  or  "mother."  This  latter  assumes  various  globular 
shapes,  and  these  bodies,  during  the  action  of  the  ferment,  move  about  in  the  liquid 
and  are  the  so-called  bees.  After  about  forty-eight  hours  the  liquor  becomes  what  is 
styled  beer  or  wine,  and  can  be  drawn  off  and  a  new  supply  of  sweetened  water 
added.— [March  14,  1892.] 
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Grasshopper  Outlook  in  California  for  1892. 

We  were  visited  by  grasshoj)j)ers  in  this  vicinity  last  year  and  mucli  damage  was 
done  by  them.  We  should  very  much  like  to  know  whether  there  is  a  probability 
of  their  being  with  lis  another  year  or  not. — [C.  M.  Silva«fe  Son,  California,  February 
16,  1892. 

Reply. —  »  ^^  ^  The  subject  of  grasshopper  damage  in  your  State  was  investi- 
gated last  year  by  an  agent  of  this  Division,  under  instructions.  The  probabilities 
favor  a  decided  decrease  over  the  damage  of  last  season.  The  natural  enemies  of  the 
locust  were  reported  as  being  present  in  considerable  numbers,  and  the  probabilities 
are  that  we  will  have  a  season  comparable  to  that  of  1886,  when,  after  the  very  severe 
locust  year  of  1885,  almost  no  damage  was  done. — [February  23,  1892.] 

Loss  from  Grain  Weevils  in  Texas — The  Bisulphide  of  Carbon  Remedy. 

For  many  years  in  succession  I  had  my  corn  in  the  bin  more  or  less  ruined  by  wee- 
vils. From  my  own  experience  iu  this  line,  and  what  I  know  from  other  sources,  I 
should  judge  that  there  is  an  annual  Joss  of  over  a  miUion  of  dollars  from  weevils 
in  Texas  alone. 

Last  fall,  in  putting  up  my  corn,  I  placed  two  open  bottles  containing  bisulphide  of 
carbon  about  4  feet  apart  on  the  floor  of  the  bin.  The  mouths  of  these  bottles  were 
covered  with  a  single  layer  of  cheese-cloth,  and  each  bottle  covered  with  an  old 
broken  box.  The  corn  was  thrown  on  these  boxes  and  the  bin  filled  to  its  utmost 
capacity. 

The  result  of  this  experiment  was  highly  successful.  What  live  weevils  were 
admitted  from  the  field  were  destroyed,  and  none  further  appeared.  Thus  at  a  cost 
of  50  cents,  with  very  little  trouble,  1  effectually  protected  about  500  bushels  of  corn 
against  the  weevils.  Another  feature  about  this  experiment  is  that  I  have  noticed 
neither  mouse  nor  rat  in  the  bin,  nor  any  traces  of  them,  which  was  not  the  case 
before,  for  in  previous  years  they  too  had  done  great  damage  to  the  corn. — [G.  P. 
Hackenberg,  M.  D.,  Texas,  January  28,  1892. 

Addition  of  Lime  to  the  Arsenical  Spray. 

*  ^  if  "Yhe  first  application  to  my  apples  was  made  when  the  apples  were  about 
the  size  of  cherries,  with  blossom  end  erect,  using  London  purple  in  the  proportion  of 
4  ounces  to  50  gallons  oi  Avater,  to  which  Avas  added  about  6  or  8  pounds  of  slaked 
lime.  The  second  was  made  about  two  weeks  later  and  the  third  iu  three  weeks,  just 
before  harvest,  the  last  solution  containing  one-half  pound  Loudon  purple  to  50  gal- 
lons of  water  and  about  10  pounds  lime.  As  to  results,  our  apples  were  practically 
fiee  from  worms,  and  in  the  many  bushels  Avhich  we  have  used  in  the  past  winter  but 
one  wormy  apple  has  been  found.  Before  picking  time  an  examination  of  the  trees 
showed  that  on  the  iinsprayed  trees  fully  50  per  cent  were  wormy,  Avhile  on  the  sprayed 
those  which  were  wormy  were  very  few,  and  these  all  fell  ofi:'  iu  the  fall.  The  trees 
retained  their  leaves  late  in  the  fall  and  the  fruit  Avas  A-ery  free  from  the  green  fun- 
gous growth  which  affects  the  apple  in  this  section.  The  two  last  results  I  attribute 
to  the  large  quautity  of  lime  used,  the  leaves  looking  as  if  whitewashed  after  dry- 
ing. No  such  perfect  and  fair  fruit  was  raised  in  our  immediate  section  as  my  own. — 
[E.  P.  Carroll,  jr.,  Pennsylvania,  February  22,  1892. 

Physianthus  vs.  the  Codling  Moth.— A  Disclaimer. 

*  *  *  I  note  your  reference  on  page  98  of  your  Annual  Report  for  1887  to  Physi- 
anthus. My  connection  with  the  matter  was,  however,  misunderstood  by  most  of 
the  newspaper  people  Avho  Avrote  on  the  matter.  A  friend  of  mine  residing  at  Wan- 
ganui  sent  me  some  seeds  of  the  Physianthus,  stating  that  he  believed  that  it  would 
be  useful  by  catching  the  Codling  Moth,  and  asked  me  to  distribute  the  seeds  among 
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Aukland  orcharclists.  I  published  his  views  on  the  matter  in  an  Auckland  news- 
paper, offering  to  give  seeds  to  any  applicant  who  cared  to  give  the  plant  a  trial. 
Somehow,  perhaps  through  want  of  clearness  in  my  language,  it  was  assumed  that  I 
recommended  the  cultivation  of  the  plant  for  the  purpose  of  destroying  the  Codling 
Moth,  and  the  matter  was  referred  to  in  newspapers  all  through  the  colony,  and  I 
believe  elsewhere  as  well.  Personally,  I  never  entertained  much  hope  of  the  plant 
being  of  real  use,  and  I  see  that  you  express  a  similar  oinnion  in  your  pamphlet. 

The  Codling  Moth  has  done  very  serious  injury  in  many  apple  orchards  here.  But 
orchardists  are  beginning  to  recognize  that  if  the  trees  are  carefully  sprayed  with 
Paris  green,  and  bandaged,  the  injury  is  reduced  to  a  small  percentage.  It  is,  in 
fact,  the  old  story  of  attention  and  careful  culture  versus  neglect, — [T.  F.  Cheeseman, 
Auckland,  New  Zealand,  December  31,  1891. 

A  Sesiid  Pest  of  the  Persimmon. 

I  send  a  small  jiiece  of  the  stem  of  the  native  Persimmon  {Diospyros  virginiana)  in 
which  you  will  find  a  living  specimen  of  a  borer  which  is  giving  us  a  great  deal  of 
trouble  in  this  district.  The  center  of  the  stem  is  quite  hollow  from  the  ground  line 
to  a  depth  of  22  inches.  The  piece  sent  was  at  a  depth  of  from  17  to  22  inches  below 
the  surface  and  was  growing  in  a  perfectly  i^erpendicular  manner. 

What  is  the  specific  name  of  the  borer  and  what  can  we  do  to  destroy  it?  Many 
fine  trees  of  Diospyros  kaki  on  the  native  roots  have  died  in  this  vicinity  from  this 
cause.— [J.  W.  Lever,  Florida,  February  20,  1892. 

Reply. —  >  *  *  Theinsect  which  yoasend  is  an  interesting  species  of  the  same 
group  to  which  the  common  Peach-Tree  Borer  belongs.  It  is  known  as  Phemonoe 
o-caudata.  This  insect,  although  j^reviously  known  to  bore  into  the  Persimmon,  has. 
never  been  sent  to  us  as  a  pest  of  economic  importance.  The  surest  way  to  get  rid 
of  it  would  be  to  dig  up  and  burn  every  infested  tree.  If  this  be  done  the  number 
will  be  so  reduced  that  future  damage  will  be  slight  for  a  time,  but  to  protect  other 
trees  it  may  be  well  to  remove  the  earth  from  around  the  roots,  fill  in  with  ashes,  and 
mound  up  for  some  distance.  The  lower  portion  of  the  trunk  may  be  still  further 
protected  by  a  sheathing  of  straw  set  upon  end  and  tied  with  cord.  The  exact  time 
of  egg  laying  is  not  known  with  this  species,  but  if  it  can  be  ascertained  a  still 
further  protection  will  be  found  in  washing  the  trunks  of  the  young  trees  with  Paris 
green  and  water  in  the  proportion  of  one-fourth  pound  to  40  gallons  of  water  dur- 
ing the  egg-laying  season. — [February  24,  1892.] 

A  Cayenne  Pepper  Feeder. 

I  mail  you  herewith  larvae  of  a  moth  and  of  an  Anthrenus,  together  with  the  Cay- 
enne pepper  in  which  they  were  found  living.  A  specimen  of  the  moth  is  also  sent. 
These  moth  larvte  are  quite  injurious  to  Cayenne  pepper  in  one  of  the  drug  houses  of 
this  place.  They  spin  a  sort  of  web,  thus  fastening  many  grains  of  coarse  pepper 
together.  The  Anthrenus  larvte  may  be  here  simply  to  feed  on  the  cast-off  skins  of 
the  larvcTB  and  the  dead  moths,  but  it  looks  as  if  this  was  at  least  a  proof  of  the  in- 
effectiveness of  the  old  plan  of  s^jrinkling  pepper  on  the  floor  under  carpets  to  pre- 
vent the  ravages  of  the  carpet  beetle. — [H.  F.  Wickham,  Iowa,  February  28,  1892. 

Reply. —  »  #  *  The  Anthrenus  larvas  are  those  of  J.  rariits  while  the  Lepidop- 
terous  larvte  belong  evidently  to  the  genus  Ephestia.  The  moth,  however,  was  so 
badly  damaged  that  specific  determination  is  impossible.  Lasioderma,  Sitodrepa, 
and  a  few  other  beetles  have  been  found  in  Cayenne  pepper,  so  that  your  observation 
is  not  unprecedented. — [March  9,  1892.] 

An  early  Use  of  Kerosene. 

Much  has  been  written  lately  in  regard  to  the  use  of  kerosene  emulsion ;  do  you 
think  that  the  mixture  referred  to  could  possibly  have  been  onef  I  quote  verbatim 
from  the  Zoologist  (Newman's),  August,  1868,  p.  1339: 
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"The  Secretary  meutioued  that  petroleum  oil,  especially  in  the  crude  state,  had  in 
France  been  found  of  great  use  in  destroying  insects ;  the  petroleum  was  mixed  with 
water,  in  the  proportion  of  an  ounce  to  half  an  ounce  to  a  pint  of  water,  hut  when 
applied  to  fruit  trees  or  delicate  plants  the  quantity  of  oil  was  still  less ;  a  very  weak 
solution  with  a  watering  pot  was  said  to  be  very  efficacious  against  the  larvje  of 
Cockchafer,  and  a  strong  solution  poured  into  the  holes  and  down  walks  infested  by 
insects  were  said  to  kill  them  rapidly.  Another  application  of  the  solution  was  said 
to  rid  dogs  and  other  animals  of  parasites;  but  the  parts  must  be  rubbed  with  soap 
a  few  minutes  after  the  solution  was  applied."  *  »  *  — [H.  F.  Wickham,  Iowa, 
March  3,  1892. 

Reply. —  *  *  »  -pj^y  mixture  mentioned  in  the  passage  which  you  quote  is  by 
no  means  an  emulsion,  but  I  am  always  glad  to  meet  with  early  references  to  the  use 
of  kerosene.— [March  17,  1892.] 

List  of  Coccidae  observed  in  Jamaica.* 

(1)  Aspidiotus  ficu8  (Riley  MS.,  Ashm.)  Comst.     Kingston. 

(2)  Aspidiotus  minutus  Ckll.  MS.     On  Cocoanut  Palm,  near  Montego  Bay.     Collected 

by  Dr.  Sinclair.  Not  yet  studied  sufficiently ;  seems  not  to  be  mature.  Occurs 
with  A.  rapax  var.,  but  the  young  of  that  species,  when  of  the  size  of  minutus, 
are  black  with  a  slight,  pale  rim. 

(3)  Aspidiotus 2}erso7iatus  Comst.     Kingston.     (Also  Barbadoes. ) 

(4)  Aspidiotus  rapax  var.  j>a?mce  v.  nov.  Ckll.  MS.     On  Cocoanut  Palm,  near  Montego 

Bay  (Dr.  Sinclair). 
'(5)  Aspidiotus  rufescens  Ckll.     MS.     A.  rufescens  Ckll.     Jamaica  Post,  December  14, 
1891,  p.  5.     Very  near  to  ^.  ar<ic«Za/MS  Morgan  (1889).     On  many  trees.     Kings- 
ton.     Abundant.     (Also  Barbadoes.) 

(6)  Aspidiotus  uvw  Comst.  ?    A  species  on  Grape,  doubtfully  referred  to  tliis ;  not  yet 

studied. 

(7)  Ceroplastes  cirripediformis  Comst.     Kingston. 

(8)  Ceroplastes  floridensis  Comst.     Kingston. 

(9)  Ceroplastes  jamaicensis  K(\..v;\iit&.     Basin  Spring.     (Gosse.)     Not  seen  by  me. 

(10)  Chionaspis  vandalicus  CkW.  MS.  =?  Diaspis  randalicus.     Galver.     Abundant  on 

Cocoanut,  near  Montego  Bay.  (Dr.  Sinclair.)  Probably  the  same  as  the  D. 
vandalicus  of  Cuba,  of  which,  however,  I  know  no  i)roper  description. 

(11)  Chionaspis  sp.     Kingston.      9  scale  white.     Not  studied. 

(12)  Chionaspis  sp.     Kingston.      $  scale  dark.     Not  studied. 

(13)  Dactylopius  %^.  on  Acalypha.     Kingston.     Not  yet  enough  studied. 

(14)  Diaspis  s^i.  on  Capsicum.     Kingston.     Not  yet  enough  studied. 

(15)  Diaspis  pelargonii  Ckll.  MS.     On  Pelargonium.     Cinchona  plantation.     (Coll.  W. 

Harris. )     Near  to  D.  rosoe,  but  seems  to  differ  somewhat. 

(16)  Fiorinia  camellia?  Comst.     On  Cocoanut,  near  Montego  Bay.     (Coll.  by  Dr.  Sin- 

clair.) On  the  same  leaves  I  find  a  curious  yellow  creature,  with  a  fringe  .ill 
round,  and  some  pink  filaments  at  each  end,  so  it  is  possibly  the  young  form  of 
Fiorinia  f 

(17)  Lecanium  (?)  dendrophthorw  Ckll.  MS.     On  Dendrophthora.     Cinchona  planta- 

tion. (Coll.  W.  Fawcett.)  This  I  have  already  discussed  in  previous  letters. 
I  keep  it  provisionally  as  a  Lecanium,  but  quite  expect  it  is  (as  I  supposed)  a 
Pulvinaria  or  Lichtensia. 
(IS)  Lecanium  sj).  Very  near  the  last.  On  Phimieria  rubra.  Kingston.  Neohernardia 
n.  nom.  (gen.  or  subg.)  Ckll.  MS.  =  Bernardui  Ashm.  (Nom.  P.  Br.  in  Euphor- 
biacete.)  t 

*  I  have  examined  all  of  the  above  except  Ceroplastes  jamaicensis.—T .  D.  A.  C. 

t  It  is  not  considered  as  a  rule  that  preoccupation  in  botany  prevents  the  use  of  a 
name  in  zoology,  though  I  am  myself  of  opinion  that  it  ought  to.  But  in  the  present 
case  we  might  get  a  Bernardia  (Ashm.)  living  on  a  Bernardia  (P.  Br,),  which  would 
be  rather  confusing.     T.  D.  A.  C. 
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(19)  Lecanium  (Xeobernardia)  oleoe  Bernard.     Kingston. 

(20)  Lecanium  (Xeobernardia)  hemisphoericum  Targ.     Kingston.     Cockerell  and  Bath 

(Mrs.  Swainson.) 

(21)  Mijidaspis  citricola  (Pack.)  on  oranges,  etc. 

(22)  Orihesia  proRlonyaDovLglns.     Kingston. 

(23)  Parlatoria  sp.     On  Acalypha.     Kingston.     Xot  studied. 

(24)  Parlatoria  pergandei  var.  crotonis  Ckll.  MS.  v.  nov.     Extremely  close  to  pcrgan- 

dei,  but  seems  to  differ  slightly  in  the  arrangement  of  the  plates.     On  Varie- 
gated Croton.     Kingston. 

(25)  Planchoniajimbriata  Westw.     OuAkee.     Kingston.     Last  segment  of  9  reminds 

one  of  Diaspis. 

(26)  Pseudococcus  ruber  Ckll.  MS.  n.  sp.     Nearest  P.  uUcis  Dougl.     I  have  no  Pseudo- 

coccus  to  compare  this  with,  but  I  suppose  it  to  belong  to  that  genus.     The 
legs  are  dark  brown.     On  Euphorbia.     Kingston. 

(27)  Pulvinaria  sp.     On  Akee.     Kingston.     Not  studied. 

(28)  Finsonia  stellifera  (Westw.)  Dongl.     On  Mango.     Cumberland  Pen.     There  are 

also  about  half  a  dozen  other  species,  not  yet  examined,  belonging  to  various 
genera.— [T.  D.  A.  Cockerell,  Jamaica,  Dec.  23,  1891. 

The  Broken-tail  Snail  in  Bermuda. 

*  *  *  I  now  send  you  specimens  of  the  "Broken-tail  Snail"  which  is  literally 
eating  up  the  island  and  is  very  destructive  .to  the  gardens  and  the  fields  of  potatoes. 
We  destroy  them  with  salt,  lime,  and  such  things,  but  the  surest  way  is  to  catch 
and  destroy.  My  gardener  spends  nearly  two  hours  each  morning  catching  them,  in 
a  garden  of  about  10  rods,  getting  half  a  bucketful  each  day.  Where  they  can  all 
come  from  is  a  question  to  me,  as  I  have  all  around  my  garden  a  border  10  feet  wide 
which  is  kept  perfectly  clean  and  very  few  snails  we  can  find  crawling  on  this  spot. 

Is  there  any  known  disease  to  which  these  snails  are  subject  and  is  there  any  way 
of  causing  an  epidemical  scourge  among  them?  At  the  rate  they  are  increasing  they 
will  soon  have  complete  possession.  Some  people  have  already  abandoned  their  gar- 
dens and  given  up  this  struggle  for  vegetables.  *  *  " — [Gen.  Russell  Hastings, 
Hamilton,  Bermuda  Island,  March  9,  1892. 

Reply. —  *  *  #  The  animal  which  you  call  the  "Broken-tail  SnaQ"  has  never 
been  known  as  a  pest  within  the  limits  of  the  United  States,  although  it  occurs  in 
small  numbers  near  Charleston,  S.  C.  It  is  a  European  species,  and  has  been  intro- 
duced into  your  island.  I  can  make  no  suggestions  regarding  remedies  which  have 
not  already  been  published  in  Bermuda.  *  *  -  i  assume  that  you  must  have 
seen  the  little  pamphlet  recently  published  by  the  Board  of  Agriculture,  in  response 
to  an  advertisement  offering  prizes  for  descriptions  of  the  history  of  the  Spiral 
Snails,  and  the  most  efficacious,  expeditious,  and  economical  methods  to  effect 
their  extermination.  The  species  has  been  named  for  me  from  your  specimen  by 
Mr.  Wm.  H.  Dall,  our  best  authority  on  Mollusks,  as  Bumina  decoUata  L.  With  regard 
to  the  practical  iise  of  some  disease  or  some  parasite,  I  may  state  that  I  know  of  no 
disease,  and  while  certain  snails  are  secondary  hosts  of  someEntozoa,  unfortunately 
these  creatures  find  their  primary  hosts  in  domestic  animals,  so  that  they  can  not  be 
iitillzed.— [March  17,  1892.] 

Bumble-bees  and  the  Production  of  Clover  Seed. 

Do  Bumble-bees  have  anything  to  do  with  the  production  of  clover  seed?  *  *  * 
[Mrs.  C.  H.  Pike,  Michigan,  March  4, 1892. 

Reply. —  *  **  *  Numerous  experiments  have  placed  the  matter  beyond  doubt, 
and  it  is  safe  to  say,  with  all  positiveness,  that  Bumble-bees  are  very  important 
agents  in  bringing  about  the  fertilization  of  clover  blossoms,  which,  as  is  well  known, 
must  take  place  before  seed  will  form,  and  also  to  say  that  these  bees  are  especially 
serviceable  in  bringing  about  cross-fertilization. 
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Darwin's  experiments  in  this  direction  are  especially  valnable.  He  protected  lOO 
heads  of  Red  Clover  {TrifoUum  praiense)  with  netting  in  such  a  way  as  to  prevent 
the  visits  of  insects  and  found  that  not  a  sin-ie  seed  was  produced,  although  100 
heads  visited  by  bees  at  the  same  time  jiroduced  2,720  seeds.  Striking  results  were 
also  obtained  with  other  clovers.  Five  or  six  times  as  many  seeds  of  Scarlet  Italian 
Clover  (TrifoUum  incarnatum)  were  produced  when  bees  were  allowed  to  visit  the 
blossoms  as  were  obtained  from  the  same  number  of  blossoms  covered  with  netting. 
Cross-fertilized  plants  of  common  White  Clover  {TrifoUum  repens)  yielded,  in  Dar- 
win's experiments,  ten  times  as  many  seeds  as  plants  fertilized  with  their  own  pollen. 
In  another  experiment  20  unprotected  heads  of  White  Clover  gave  2,290  seeds,  while 
20  heads  from  which  insects  were  excluded  gave  but  a  single  seed  and  that  im- 
perfect. 

As  Bumble-bees  visit  flowers  of  Red  Clover  more  than  do  other  bees,  and  the  size 
and  weight  of  their  bodies  is  such  as  to  render  them  capable  of  effecting  the  fertili- 
zation of  the  flowers,  it  is  safe  to  say  that  they  are  the  chief  agents.  In  attempting 
to  secure  the  honey  located  in  the  nectary  at  the  base  of  the  stamens,  the  Bumble- 
bee presses  the  keel  or  carina  and  the  alfe  (wings)  of  the  flower  downward,  and  th& 
style  being  curved,  with  the  terminal  stigma  rising  above  the  surrounding  anthers, 
the  stigma  strikes  the  underside  of  the  bee's  head  and  receives  the  pollen  brought 
from  another  clover  blossom,  and  the  stamens,  which  are  shorter  than  the  pistil,  only 
touch  the  bee  after  fertilization  has  been  accomplished  and  yield  their  pollen  for  the 
next  fertilization. 

The  common  Bumble-bee  was  imported  by  the  British  Government  into  Australia 
and  New  Zealand  about  the  year  1884  for  the  express  purpose  of  eftecting  the  fertili- 
zation of  Red  Clover  in  those  colonies.  After  various  trials  the  experiment  was  suc- 
cessful. The  hibernating  queens,  for  which  one  shilling  (24  cents)  each  was  paid,, 
were  packed  in  moss,  placed  in  the  refrigerator  of  the  steamer,  and  wei-e  gradually 
revived  upon  approaching  their  destination  and  then  set  free.  Official  reports  con- 
cerning the  results  of  the  experiment  are  not  at  hand,  but  numerous  reports  in  the 
press  have  shown  that  the  experiment  was  successful;  that  the  bees  have  multiplied 
with  wonderful  rapidity  and  spread  over  the  whole  of  the  cultivated  portion  of  the 
country  in  these  comparatively  few  years,  and  that  abundance  of  seed  is  produced  as 
a  result,  where  before  Australia  and  New  Zealand  had  to  import  their  Red  Clover 
seed. 

Chapter  xvi  in  volume  I  of  Cheshire's  ■'  Bees  and  Bee-keeping,"  entitled  "Bees  as 
Fertilizers,"  would  doubtless  give  you  information  which  you  could  use  in  handling: 
this  ciuestion.— [March  12,  1892.] 


GENERAL  NOTES. 

INSECTS   ON    THE   SURFACE    OF   SNOW. 

We  have  seen  during  the  winter  a  number  of  newspaper  items  stat- 
ing that  in  different  parts  of  the  country  insects  of  one  sort  or  another 
had  been  observed  in  great  numbers  upon  the  surface  of  snow.  In  no 
case  in  the  newspaper  accounts  were  the  particular  species  determined 
scientifically. 

On  February  11  Mr.  John  Burroughs,  of  West  Park,  N.  Y.,  sent  us  a 
number  of  half-grown  larvoe  of  Leucania  pliragmatidicola^  which  were 
found  on  snow  in  the  fields  and  along  the  roads,  usually  not  far  from 
trees.    This  was  immediately  after  a  snowstorm.    A  week  later,  on. 
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February  18,  another  snowstorm  occurred  and  the  worms  -vrere  found 
again. 

On  the  2d  of  March,  Mr.  Samuel  Auxer,  of  Lancaster,  Pa.,  reported 
a  similar  occurrence  of  worms  upon  the  surface  of  snow,  and  the  speci- 
mens which  he  sent  proved  to  be  the  larvte  of  some  Dipterous  insect 
of  the  family  Bibionida?.  With  the  Bibionid  larvte  were  specimens  of  a 
ISToctmd  larva  differing-  from  any  with  which  we  are  familiar.  Later 
advices  from  Lancaster,  this  time  fi-oni  Mr.  J.  E.  Henkel,  stated  that 
these  insects  were  found  upon  the  umbrellas  of  "  some  of  our  citizens," 
indicating  that  they  had  come  down  with  the  snow. 

On  February  27.Prof.  S.  F.  Clark,  of  Williams  College,  Williamstown, 
Mass.,  sent  in  specimens  of  a  larva  of  a  Cecidomyia  which  had  appeared 
in  the  vicinity  of  Blackinton,  Mass.,  on  the  top  of  the  snow  just  after 
a  heavy  snowstorm.  Prof.  Clark  wrote  that  the  insects  were  present 
in  great  numbers  and  covered  many  acres  and  were  on  and  about  a  path 
over  which  a  man  walked  for  a  mile. 

Almost  every  winter  we  have  received  accounts  similar  to  those  which 
we  have  mentioned,  although  they  have  seldom  been  accompanied  ^vith 
specimens,  and  never,  to  our  knowledge,  have  the  reports  been  as  gen- 
eral as  during  the  past  winter.  The  insects  received  before  have  been 
the  larvffi  of  Chauliognathus  and  the  Bronzy  Cut- worm  {Nephelodes  vio- 
lans).  Occurrences  of  the  latter  on  snow  have  been  recorded  by  Dr. 
Lintner  in  his  Fourth  Report,  pp.  54  to  57,  and  we  have  mentioned  them 
in  our  Annual  Eeport  for  1890,  p.  244. 

All  of  these  insects  hibernate  in  the  larva  state.  Our  explanation  of 
this  interesting  phenomenon  is,  in  the  majority  of  cases,  that  the  larvre, 
hibernating  near  the  surface  of  the  ground,  have  been  tempted  from 
their  winter  quarters  by  a  warm,  sunshiny  day.  While  out  a  very 
sudden  freeze  ensues,  the  ground  becomes  solid,  and  the  larvte  are  un- 
able to  return  to  their  former  position.  Then  a  snowstorm  follows  and 
the  insects  struggle  to  the  surface  of  the  snow,  warmed  by  the  sun, 
where  they  are  plainly  seen  from  their  contrasting  color.  This  explana- 
tion, however,  will  not  suffice  for  all  cases,  and  we  believe  that  in  some 
instances  the  smaller  larv.T  actually  snow  down.  In  such  cases  they 
have  been  lifted  from  the  earth  by  some  severe  storm  in  milder  regions 
to  the  south  and  carried  in  upper  air  currents  to  great  distances,  being 
precipitated  again  with  the  snow. 

VEDALIA    IN   SOUTH   AFRICA. 

The  Agricultural  Journal,  published  by  the  Department  of  Agricul- 
ture of  Cape  Colony,  of  February  11,  1892,  contains  a  formal  ac- 
count of  the  result  of  Mr.  Louw's  trip  to  this  country  and  a  definite 
statement  of  the  success  of  the  importation  of  Vedalia  into  the  Colony. 
Mr.  Louw  gives  a  fall  report  of  his  trip,  one  of  the  objects  of  which  was  to 
obtain  a  supply  of  this  beneticial  insect.  He  took  with  him  two  boxes 
of  Vedalia  given  to  him  by  Mr.  Coquillett,  in  Los  Angeles,  Cal.,  one  of 
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which  he  kept  in  his  cabin  and  tlie  other  lie  phiced  in  the  ice  box.  The 
Secretary  of  the  State  Board  of  Horticulture  of  California  also,  by  ar- 
rangement, forwarded  one  box  of  Vedalia  and  another  box  of  food  by 
express  to  J!^ew  York,  meeting  Mr.  Louw  at  that  point.  On  December 
23,  1891,  Mr.  Louw  left  New  York,  feeding  both  boxes  of  ladybirds  from 
time  to  time,  and  on  the  29th  of  January,  1892,  he  handed  them  over 
to  the  Secretary  of  the  Agricultural  Department  of  the  Cape  Colony 
in  perfect  condition.  In  the  same  number  of  the  same  journal  the  edi- 
torial statement  is  made  that  almost  all  of  the  insects  in  the  box  which 
was  placed  in  the  cool  chamber  survived  the  journey  as  well  as  the 
others,  which  were  constantly  tended.  The  insects  were  disposed  as 
follows:  A  small  number  were  jdaced  in  the  open  air  on  an  infested 
tree  in  the  Cape  Town  Botanic  Gardens,  and  the  larger  portion  was  di- 
vided into  two  parts,  one  of  which  was  placed  on  an  infested  orange 
tree  at  Stellenbosch  and  kept  under  wire,  while  the  other  was  taken  to 
an  estate  called  "  Fernwood,"  owned  by  a  Mr.  Rudd,  where  a  glass 
house  similar  to  that  used  in  California  has  been  erected  around  an 
orange  tree.  A  similar  glass  house  is  already  stocked  with  the  Rodolia 
mentioned  elsewhere  in  this  number.  If  this  experiment  should  prove 
a  success,  which  it  now  bids  fair  to  do,  we  will  have  repaid  to  one  Eng- 
lish colony'the  favor  which  another  one  has  done  us. 

Since  this  note  was  prepared  the  Secretary  of  Agriculture  has  re- 
ceived from  Mr.  Louw  a  personal  letter  acknowledging  his  indebtedness 
to  this  Department,  and  particularly  to  the  Entomologist,  for  assistance 
rendered  in  the  importation  of  this  insect, 

A  later  number  of  the  Aj/riciiltural  Journal  (10th  March)  announces 
the  receii^t  of  a  sending  of  Vedalia  from  Mr.  Koebele,  whom  we  had  in- 
structed to  attempt  to  send  a  consignment  from  Australia.  Accoiding 
to  the  published  note,  four  specimens  only  survived  the  journey,  but 
it  is  possible  that  even  this  small  number  may  do  some  good  if  prop- 
erly cared  for. 

LEGISLATION    AGAINST    INSECTS  IN  CALIFORNIA. 

The  California  Fruit  Grower  of  January  9, 1892,  publishes  an  account 
of  a  recent  meeting  of  the  San  Diego  County  Horticultural  Association, 
an  organization  comprising  twenty-eight  horticultural  societies.  "  The 
Red  Spider,"  "  Silk  Culture,"  and  "Fig  Caprification"  were  among  the 
subjects  discussed. 

Resolutions  requesting  the  board  of  supervisors  of  the  county  to  take 
action  for  the  protection  of  its  citizens  in  the  use  of  hydrocyanic  acid 
gas  for  fumigation  of  fruit  trees  infested  with  scale-insects  and  other 
pernicious  pests  were  adopted,  as  follows : 

Whereas  the  process  of  spraying  fruit  trees  for  the  destructiou  of  scale  ami 
other  iioxioiis  insects  with  the  various  compounds  and  washes  is  not  a  success,  the 
result  seldom  being  adequate  to  the  labor  and  money  expended;  and 

Whereas  certain  scale-insects  have  been  brought  into  this  county  which  have  thus 
far  resisted  the  best  eftbrts  made  to  eradicate  them ;  and 
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Whereas  tliey  are  now  a  standing  menace  to  the  Citrns  fruit  industry  and  their 
extermination  must  he  accomplished;  and 

Whereas  the  hydrocyanic  acid  gas  process  has  been  thoroughly  tested  and  found 
to  he  a  safe  and  perfect  remedy  for  exterminating  all  kinds  of  scale,  if  used  in  season : 
Therefore, 

Resolved  hy  the  county  horticuUin-ists  here  assembled,  That  the  board  of  supervisors  of 
this  county  be,  and  are  hereby,  requested  to  take  such  action  as  will  protect  any 
citizen  of  this  county  in  the  use  of  said  hydrocyanic  acid  gas. 

A  subsequent  edition  of  the  same  journal  publishes  in  detail  a  strin- 
gent ordinance  issued  January  12  by  the  board  of  supervisors  of  Santa 
Clara  County. 

Section  1  of  this  ordinance  decrees  that  no  "  trees,  vines,  shrubs,  scions, 
cuttings,  buds,  grafts,  or  fruit  pits"  shall  be  brought  into  the  county 
without  notice  being  given  to  the  horticultural  commissioners  within 
twenty-four  hours  after  the  arrival  of  such  articles,  that  they  may  be 
carefully  inspected  and,  if  necessary,  disinfected. 

Section  2  farther  decrees  that  if  any  such  be  found  to  be  diseased  or 
infested  with  injurious  insects  that  they  be  removed  from  the  county 
limits  or  be  destroyed. 

Section  3  provides  that  the  commission  may  hold  in  quarantine  any 
articles  that  fall  within  the  provisions  set  forth  in  section  1  for  such 
time  as  may  be  deemed  necessary  for  the  safety  of  the  horticultural 
interests  of  the  county. 

Section  4  provides  specifically  against  the  introduction  of  peach  yel- 
lows, peach  rosette,  or  black  knot. 

Section  5,  bearing  more  particularly  against  the  introduction  of 
noxious  insects,  reads  as  follows : 

Whenever  any  trees,  vines,  or  other  articles  mentioned  in  section  1  of  this  ordi- 
nance, brought  into  Santa  Clara  County  from  any  district,  State,  Territory,  or  for- 
eign country,  shall,  upon  examination  or  inspection  by  the  horticultural  commis- 
sioner, be  found  infested  with  any  scale,  insect,  bug,  moth,  pupje,  larvfe,  or  eggs, 
curculio  or  other  insect  or  fnngus  injurious  to  fruit,  trees,  shrubs,  or  vegetable 
growth,  the  said  articles  shall  be  ordered  disinfected  by  said  horticultural  commis- 
Bioner,  or  by  him  declared  a  nuisance  and  suuuuarily  abated,  and  whether  it  be  so 
disinfected  or  declared  a  nuisance  and  destroyed  being  wholly  within  the  province 
and  judgment  of  said  horticultural  commissioner  or  commissioners. 

Section  6  provides  that  all  plants  brought  into  the  county  shall  be 
properly  labeled  with  the  name  of  the  owner,  agent,  or  shipper,  of  the 
grower,  and  such  furtht-r  evidence  as  the  commission  may  require  to 
determine  the  locality  Avhere  grown. 

For  violation  of  any  of  the  provisions  of  this  ordinance  the  offender 
is  liable  to  imprisonment  for  not  less  than  ten  days  nor  more  than 
one  hundred  or  to  a  fine  of  not  less  than  $10  nor  more  than  $1(10,  or 
both. 

The  Pacific  Rural  Press  publishes  in  full  an  ordinance  to  regulate 
the  horticultural  interests  of  San  Bernardino  County,  Cal.  It  is 
issued  by  the  county  board  of  supervisors  under  date  of  October  1, 
1891,  and  does  not  differ  materially  from  the  ordinance  just  mentioned. 


339 

Section  5  is  directed  particularly  against  scale-insects.     It  reads  as 
follows : 

Every  owner  or  owners,  person  or  persons,  in  charge  or  possession  of  any  orchard, 
nursery,  or  other  premises  in  San  Bernardino  County  on  which  are  growing  any 
trees,  vines,  shrubs,  pLants,  flowers,  or  vegetables  infested  with  red,  cottony  cushion, 
or  any  other  apparently  dangerous  scale,  or  the  eggs,  larva?,  or  pup*  thereof,  shall 
when  required  by  the  cotmty  board  of  horticultural  commissioners,  as  in  their  dis- 
cretion may  seem  necessary,  cut  back,  disinfect,  fumigate,  or  burn  said  infested 
trees,  vines,  shrubs,  plants,  flowers,  or  vegetables,  as  well  as  other  articles  that  may 
be  in  the  Adcinity  of  such  infested  articles. 

RAPHIDIA   IN   NEW   ZEALAND. 

We  have  already  mentioned  our  attempts  to  introduce  the  California 
Eaphidia,  which  feeds  upon  the  Codling  Moth  larva,  into  New  Zealand, 
and  the  failure  of  the  first  attempt  by  mail.  We  learn  from  the  New 
Zealand  Farmer^  of  October,  1891,  that  the  specimens  carried  over  by 
Mr.  Koebele,  on  his  way  to  Australia,  arrived  in  good  condition.  They 
were  nearly  all  in  the  pupal  condition  upon  arrival.  Dreading  the 
severity  of  the  New  Zealand  winter,  our  correspondent,  Mr.  R.  Allan 
Wight,  sent  a  few  of  them  to  Mr.  C.  French,  in  Melbourne,  to  be  accli- 
matized there.  The  American  ladybirds,  carried  over  at  the  same  time, 
also  arrived  in  good  condition.  Mr.  Wight  states  that  Cycloneda  san- 
guinea  and  Hippodamia  convergens  began  at  once  to  feed  upon  the 
"Woolly  Aphis"  {Schizoneura  lanigera). 

THE    STRAWBERRY   LEAF-KOLLER    IN   KENTUCKY. 

In  Agricultural  Science,  Vol.  v  (pp.  211-212),  Mr.  H.  Garman  has  an 
article  on  the  Strawberry  Leaf-roller  {Phoxopteris  comptana),  in  which 
he  adds  to  our  knowledge  of  the  life-history  of  this  insect  and  describes 
and  figures  the  egg.  The  author's  observations  prove  conclusively  the 
existence  of  three,  and  only  three,  broods  of  the  insect  in  his  locality, 
a  fact  which  was  partially  proven  for  southern  Illinois  by  Forbes  in  his 
thirteenth  report  as  entomologist  of  Illinois.  The  life-history,  accord- 
ing to  Mr.  Carman,  is  for  Kentucky,  in  brief,  about  as  follows : 

Oviposition  for  the  first  brood  takes  place  the  last  week  in  April,  the 
larvie  hatching  the  last  week  in  May,  and  attaining  full  growth  by  the 
first  week  of  June.  Pupation  takes  place  soon  afterward  and  the  moths 
appear  from  June  11-26.  The  second  brood  appears  the  first  week  in 
July,  the  larvie  becoming  full  grown  the  last  week  of  that  month,  and 
during  the  first  Aveek  of  August  the  moths  emerge.  The  larvje  of  the 
third  brood  begin  work  about  September  1,  remain  on  the  plants  until 
cold  weather,  when  they  seek  shelter  for  pupation.  The  adults  emerge 
at  the  appearance  of  warm  weather,  but  most  of  them  do  not  appear 
until  the  middle  of  April. 
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ICERYA    KOSyI^    in    JAMAICA. 

Mr.  T.  D.  A.  Cockei-ell  has  sent  us  specimens  of  Icerya  rosce,  R.  and 
H.,  which  were  found  by  Dr.  Strachau,  of  Kingston,  upon  the  leaf  of 
Amherstia.  Otlier  specimens  were  found  upon  rose  in  the  same  garden. 
For  the  reason  that  this  species  is  known  in  this  country  only  at  Key 
West,  we  have  anticipated  that  it  would  prove  to  be  a  West  Indian 
form,  and  this  sending  by  our  friend  Mr.  Cockerell  is  confirmatory.  :\Ir. 
Cockerell,  by  the  way,  is  making-  a  careful  vStudy  of  the  Coccithe  of 
Jamaica,  and  has  already  obtained  many  interesting  forms. 

THE  PHYLLOXERA  AT  THE  CAPE  OF  GOOD  HOPE. 

According  to  recent  advices  Phylloxera  rastafrix  is  still  spreading 
into  new  territory  m  Cape  Colony.  The  Agricultural  Journal  of  the 
Department  of  Agriculture  at  Cape  Town,  for  January  28,  1892,  states 
that  the  only  safe  plan  as  yet  known  is  to  find  out  which  of  the  Phyl- 
loxera-proof American  varieties  suits  the  particular  soil,  then  to  make 
a  nursery  with  such  cuttings  and  graft  the  susceptible  European  vines 
on  them.  Experience  shows  that  this  process  is  much  easier  in  the 
South  African  climate  than  in  the  older. grape-growing  counti-ies.  The 
frequently  recommended  plan  of  growing  the  European  vines  from 
seed  is  once  more  shown  to  be  useless.  Such  vines  are  not  resistant 
to  the  Phylloxera. 

A   NEW    TREE    BAND. 

The  Philadelphia  Record  of  March  3  describes  a  device  which  is  said 
to  have  been  invented  by  Carl  Hering  the  well-known  electrician,  for 
the  destruction  of  caterpillars  which  may  be  attempting  to  climb  trees. 
Mr.  Heriug's  scheme  is  simply  to  run  alternate  wires  of  copper  and  zinc 
around  the  trees  at  a  distance  of  one-half  inch  apart.  The  supposition 
is  that  the  body  of  the  caterpillar  will  form  a  circuit  between  the  two 
wires  and  that  the  insect  will  be  destroyed,  or  at  least  deterred  from 
climbing  higher. 

A   TRUE   BUG    DAMAGING   PEANUTS   IN    CHINA. 

M.  A.  Giard,  in  the  Gomptes  Betidus  of  the  Biological  Society  of 
France,  has  published  a  short  paper  in  which  he  reviews  the  damage 
done  by  Halticus  minutus  to  the  jjeanut  crop  in  Cochin  China.  He 
reviews  the  general  subject  of  injuries  by  different  Pentatomidae,  par- 
ticularly by  congeneric  forms,  and  states  that  the  enormous  peanut  crop 
of  French  Cochin  China  is  threatened  with  absolute  destruction  by  this 
insect.  Kerosene  is  recommended  as  a  remedy  and  the  artificial  culti- 
vation of  Micrococcus  insectorum  is  suggested. 

SABCOPHAGA    IN   THE   HUMAN  EAR. 

Under  the  title  "Abnormal  Living  Entozoa  in  the  Human  Ear,"  Dr. 
Walter  B.  Johnson,  of  Paterson,  X.  J.,  has  published  in  a  recent  num- 
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ber  of  the  Ophthalmic  Record  an  account  of  the  occurrence  of  a  maggot 
in  the  ear  of  one  of  his  patients.  The  latter  was  a  strong,  well  nour- 
ished man,  who  was  suffering  from  an  old  suppurated  Otitis  ^ledia  in 
the  left  ear,  which  had  been  under  observation  for  some  time.  When 
admitted  to  Dr.  Johnson's  infirmary  an  examination  showed  the  exter- 
nal auditory  canal  to  be  filled  with  a  mucopurulent  discharge  of  con- 
siderable thickness,  yellow  in  color  and  excessively  odorous.  After 
removing  this  the  tympanum  was  found  to  contain  a  large  perforation, 
in  which  was  noticed  a  white  substance,  which  was  at  first  thought  to 
be  white,  exfoliated  skin.  Later  the  white  material  was  observed  to 
move,  and  it  was  then  concluded  that  some  living  organism  was  pres- 
ent. After  an  ineffectual  effort  to  remove  it  by  syringing,  the  ear- 
forceps  were  used,  and  the  object  was  seized  and  instantly  removed. 
It  held  to  the  mucous  membrane  with  sufficient  force  to  cause  some 
haemorrhage.  It  was  found  to  be  an  '' ordinary  maggot,"  half  an  inch 
long,  "  very  fat  and  quite  lively."  The  specimen  was  sent  to  the  Rev. 
Samuel  Lockwood,  of  Freehold,  X.  J.,  who  reported  that  it  was  the  larva 
of  the  Flesh  Fly  or  Meat  Fly — Sarcophaga  carnaria.  The  larva  was 
full  grown  and  just  on  the  point  of  transforming.  In  Dr.  Lockwood's 
opinion  it  was  about  ten  days  old. 

On  the  supposition  that  the  rupture  in  the  ear  drum  was  an  old  one, 
the  parent  fly  was  probably  attracted  to  the  external  ear  by  the  puru- 
lent discharge,  which  undoubtedly  preexisted.  If,  however,  the  mag- 
got itself  made  the  perforation.  Dr.  Lockwood  suggests  that  it  might 
have  entered  when  very  young  through  the  Eustachian  tube.  Suppos- 
ing the  patient  to  have  eaten  cold  tainted  meat,  and,  when  a  morsel  was 
in  his  mouth,  to  have  coughed  from  some  cause  or  other,  or  in  some  way 
to  have  dislodged  w  very  young  larva,  so  that  it  was  thrown  upon  or 
near  to  the  opening  of  the  Eustachian  tube,  its  occurrence  in  the  ear 
would  be  accounted  ft)r.  These  alternatives  w^ere  placed  before  Prof. 
Johnson  by  Dr.  Lockwood,  and  the  information  elicited  from  the  patient 
seems  to  prove  the  correctness  of  the  former  hypothesis.  This  case, 
although  by  no  means  unprecedented,  is  an  interesting  contribution  to 
Myasis  records. 

THE  JAPANESE  PEACH  MOTH. 

Through  the  kindness  of  Prof.  C.  Sasaki,  of  the  Royal  Agricultural 
and  Dendrological  College  of  Tokio,  we  have  received  specimens  of  the 
peach  moth  which  was  referred  to  at  some  length  on  pages  24  to  QQ  of 
Volume  II  of  Insect  Life.  It  will  be  remembered  that  Prof.  Sasaki 
judged  the  insect  to  be  a  species  of  Carpocapsa  closely  allied  to  our  Cod- 
ling Moth.  An  examination  of  the  specimens  received  shows,  in  spite  of 
their  injured  condition,  that  the  insect  is  a  Tineid  rather  than  a  Tortri- 
cid,  agreeing  almost  exactly  in  venation  with  the  genus  Carposina, 
varying  from  it  only  in  two  minute  points  in  the  hind  wings.  We  have 
sent  for  additional  material  which,  if  it  arrives  in  good  condition,  will 
enable  a  more  accurate  verdict. 
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A   NEW   WEST    INDIAN   SUGAR-CANE   ENEMY. 

We  have  received  from  gentlemen  in  Trinidad  and  Barbados  speci- 
mens of  a  Scolytid  beetle— Xylehor us pieeus  Zimin.=X. perforans  Woll.= 
X.  affinis  Eich. — which  is  said  to  do  great  damage  to  the  growing  crop  of 
sugar-cane  upon  these  islands.  We  have  received  but  few  particulars 
as  to  the  method  of  work  of  this  insect,  although  canes  which  have  been 
sent  in  have  been  badly  riddled  by  its  minute  burrows  and  Mr.  F.  Car- 
mody,  Government  C'hemist  at  Port  of  Spain,  informs  us  that  the  healthy 
growing  canes  are  attacked.  Through  Dr.  W.  A.  Culpeper,  of  Bridge- 
town, Barbados,  we  learn  that  the  specimens  have  been  referred  to  Miss 
Ormerod,  who  accurately  determined  them  and  suggested  the  possibil- 
ity of  applying  a  soft-soap  wash  and  kerosene  emulsion  to  the  canes. 
This  method  it  seems  to  us  will  be  hardly  practicable,  although  it  would 
undoubtedly  be  efficacious  if  it  could  be  applied  economically.  This 
insect  occurs  in  this  .country,  boring  into  many  different  trees  and  al- 
ways perferring  diseased  or  dying  wood.  In  the  absence  of  definite 
information  it  seems  to  us  that  in  the  West  Indies  the  sugar-cane  feed- 
ing habit  has  been  acquired  through  the  oviposition  of  the  beetles  uijon 
the  more  or  less  moribund  cut  ends  of  the  canes  sometime  after  harvest, 
the  larvfe  subsequently  perhaps  working  into  the  young  sprouts.  We 
look  for  the  best  remedy  in  the  line  of  trapping  the  insects  in  cane  trash 
which  should  be  displayed  at  the  proper  time  and  subsequently  burned. 
Fuller  information,  however,  is  expected  later  and  we  promise  a  more 
definite  article  in  the  near  future.  The  subject  is  one  of  considerable 
interest  on  account  of  the  great  value  of  the  sugar  industry  in  some  of 
our  southern  States. 

THE  HOP  LOUSE  IN  THE  EXTREME  NORTHWEST. 

We  have  had  considerable  to  say  in  these  pages  concerning  the  pres- 
ence of  Phorodon  Mimuli  in  the  hop  fields  of  Oregon  and  Washington 
during  the  past  season.  As  a  general  thing  our  recommendations  have 
been  followed,  and  wherever  the  kerosene  emidsiou  has  been  properly 
made  and  carefully  applied  it  has  been  successful.  The  Entomologist 
of  the  Oregon  Experiment  Station,  Mr.  F.  L.  Washburn,  has  used  it 
with  success,  and  his  correspondents,  with  very  few  exceptions,  are 
pleased  with  the  treatment.  Some  discredit  has  been  cast  upon  the 
mixture  by  certain  growers,  and  one  firm  interested  in  the  sale  of  quas- 
sia chips  has  naturally  given  the  preference  to  the  quassia  mixture,  the 
only  advantage  of  which  is  in  use  late  in  the  season,  when  the  burrs 
are  formed.  The  kerosene  emulsion  should  be  used  earlier,  as  it  is  apt 
to  induce  moldiness  of  the  burr. 

Early  the  present  spring  specimens  of  the  wingless  plant-louse  were 
found  in  the  ground  of  hop  fields  and  sent  to  the  secretary  of  the  State 
board  of  horticulture  of  Washington,  who  forwarded  them  to  us  under 
the  supposition  that  they  might  prove  to  be  some  form  of  the  Hop  Louse. 
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An  examination  at  this  office  showed  them  to  be  wingless  agamic 
females  of  a  species  of  the  genns  Tychea^  and  to  have  no  connection 
whatever  with  Phorodon.  But  our  determination  reached  Washington 
after  the  matter  got  into  print,  and  the  Post-Intelligencer  of  Seattle 
published  a  long  account,  under  some  startling  headlines,  claiming 
that  the  Entomologist  of  this  Department  had  made  a  mistake  in  the 
life-history  of  the  Hop  Louse,  and  that  the  insects  found  in  the  soil  were 
the  stem-mothers  of  Phorodon  humuli.  Mr.  S.  A.  Tonneson,  the  Secre- 
tary of  the  State  Board  of  Horticulture  of  Washington,  in  an  interview 
reported  in  this  article,  is  more  guarded  in  his  statements  than  the 
headlines  of  the  article  would  indicate,  and  acknowledges  the  possi- 
bility of  a  mistake.  Sooner  or  later  the  hop  growers  of  Washington 
and  Oregon  will  realize  all  we  have  said  on  this  subject  is  true,  and 
that  one  of  the  best  ways  to  fight  the  Hop  Plant-louse  is  to  destroy  the 
first  generation  on  plum  trees  early  in  the  spring  with  the  kerosene 
emulsion. 

MORE   CALIFORNIA  NOTES. 

The  State  inspectors  have  been  actively  enforcing  the  quarantine 
laws,  and,  as  we  learn  from  the  Pacific  Rural  Press  of  January  9,  during 
the  preceding  week  large  numbers  of  diseased  fruit  trees  imported  from 
the  East  were  seized  and  condemned.  Peach  Yellows  and  the  Plum 
Curculio  were  the  principal  pests  found.  Trees  to  the  value  of  $5,000 
were  condemned.  Protests  by  eastern  nurserymen  were  sent  in  and 
claims  made  that  neither  the  Peach  Yellows  nor  the  Plum  Curculio 
would  flourish  in  California.  The  same  point  was  raised,  it  will  be  re- 
membered, a  year  or  so  ago  with  regard  to  the  Florida  species  of  Mytil- 
aspis  upon  Orange,  viz,  the  Purple  Scale  and  the  Long  Scale,  but  we 
notice  from  the  California  Fruit  Grower  of  January  23  that  John  Scott, 
Horticultural  Commissioner  of  Los  Angeles  County,  has  proven  '^  be- 
yond a  doubt"  that  the  Purj^le  Scale  will  thrive  in  California  and  that 
trees  brought  into  the  State  three  or  four  years  ago  are  now  covered 
with  the  pests.  The  Anaheim  Gazette  is  responsible  for  the  statement 
that  the  cold  snap  in  December  or  January  killed  oft*  many  Eed  Scales 
in  the  Anaheim  region.  Seedlings,  which  had  been  badly  infested, 
were  found  after  the  cold  snap  without  a  sign  of  scale  upon  them.  The 
frost  was  supposed  to  have  killed  them  and  the  subsequent  rains  to 
have  washed  them  off". 

A   HONEY  BEE  ENEMY  IN   CALIFORNIA. 

Our  agent,  Mr.  D.  W.  Coquillett,  of  Los  Angeles,  Cal.,  has  sent  us 
specimens  of  the  Heteropteron  Apiomeris  flaviventris  which  he  has  seen 
feeding  upon  honey  bees.  Both  the  adults  and  the  nymphs  were  en- 
gaged in  this  destructive  occupation. 
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THE   ANGOUMOIS   GRAIN  MOTH   IN   PENNSYLVANIA. 

This  well-kuowii  pest  to  stored  gi'ain  is  found  commonly  through  the 
Southern  States  laying  its  eggs  in  corn  before  harvest,  but  has  hereto- 
fore been  known  only  in  granaries  in  the  North.  Recent  communica- 
tions, however,  from  Pennsylvania  and  New  Jersey,  near  Philadelphia, 
indicate  that  where  wheat  is  stacked  in  the  field  and  left  until  fall  and 
winter  before  threshing,  the  moths  oviposit  in  it  abundantly  and  in 
some  places  have  done  serious  damage.  The  probabilities  are  that  this 
habit  originated  in  some  wheat  field  in  the  vicinity  of  a  large  granary, 
the  moths  flying  out  from  the  building  in  late  summer  to  the  wheat 
stacks  in  the  field,  which  afforded  exceedingly  appropriate  places  for 
egg-laying.  Our  correspondents  inform  us  that  when  the  wheat  is 
threshed  soon  after  harvest  it  does  not  become  infested,  so  that  by  fol- 
lowing this  course  and  occasionally  spraying  the  storage  places  in  the 
spring  with  kerosene  or  kerosene  emulsion  all  danger  may  be  averted. 

THE   SOUTH   AFRICAN   LADYBIRD   ENEMY   OF   ICERYA. 

We  mentioned  in  our  1886  report  the  fact  of  the  occurrence  in  Cape 
Colony  of  a  native  ladybird  which  feeds  extensively  upon  the  Fluted 
Scale,  and  which  was  named  by  the  late  E.  W.  Janseu  RodoUa  icerycv. 
This  insect  has  done  much  effective  work  in  the  eastern  provinces  and 
has  been  recently  carried  to  the  western  provinces  and  colonized  under 
glass  in  the  hope  that  it  will  be  acclimatized  there.  The  experiment  from 
latest  accounts  seems  to  be  a  success. 

ON     THE    DATE    OF    THE    INTRODUCTION    OF    THE     EUROPEAN    WHEAT 

SAW-FLY. 

In  Bulletin  No.  XI  of  the  Cornell  University  Agricultural  Experiment 
Station,  Prof.  J.  H.  Comstock  reports  the  Wheat  Saw-fly  {Oephus pyg- 
mceus  L.)  as  having  first  been  observed  at  Ithaca,  N.  Y.,  in  1887,  this 
being  the  first  jiublished  record  of  the  occurrence  of  the  insect  in  this 
country.  Further  records  are  published  in  Insect  Life,  Vol.  ii,  p.  280, 
viz,  its  occurrence  in  Canada  in  1887,  and  at  Buffalo,  N.  Y.,  in  1888. 

Other  imported  pests  that  might  be  mentioned  are  known  to  have 
been  present  in  limited  numbers  and  restricted  localities  for  twenty 
years  and  more  before  attaining  economic  importance,  and,  since  at  the 
time  of  the  publication  of  this  bulletin  ^November,  1889)  the  insect  had 
become  rather  abundant,  it  might  be  assumed  that  it  was  introduced 
quite  a  number  of  years  earlier.  A  single  specimen  was  taken  by  me 
at  Ithaca,  but  unfortunately  the  exact  date  of  capture  was  not  noted. 
I  am  inclined  to  believe,  however,  that  this  specimen  was  found  about 
1881  or  1882,  and  am  positive  that  it  was  not  taken  later  than  1884, 
and  possibly  as  early  as  1878  or  1879. — F.  H.  Chittenden. 
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AN   IMPORTANT    PUBLICATION    (JN    SPIDERS. 

Mr.  Xathau  Banks  has  just  published  in  the  Proceedings  of  the 
Academy  of  Natural  Sciences,  Philadelphia,  a  paper  entitled  "  The 
Spider  Fauna  of  the  Upper  Cayuga  Lake  Basin,"  in  which  he  considers 
three  hundred  and  sixty-three  species  and  describes  many  new  forms. 
The  paper  is  illustrated  by  five  plates  of  structural  details.  Judging 
from  the  comparative  table  of  local  lists  of  spiders  the  upper  Cayuga 
Lake  basin  seems  to  be  a  particularly  favorable  region  of  country  for 
these  arthropods. 

AN  ALBYRODES  ON  THE  STRAWBERRY. 

Mr.  H.  Garman  gives  an  account  in  Agricultural  Science  (Vol.  v.  pp. 
264-5  of  Aleyrodes  vaporarium^  Westw.,  a  nearly  cosmopolitan  green- 
house pest,  which  he  finds  on  the  Strawberry  on  the  grounds  of  the 
State  College  at  Lexington,  Ky.  Toward  fall  the  young  scales  are 
present  in  abundance  on  the  under  side  of  the  leaves.  The  winged 
adults  of  the  brood  appear  late  in  the  fall,  and,  after  leaving  eggs  for 
another  generation,  disappear.  Young  scales,  which  the  writer  believes 
hatched  from  the  eggs  deposited  by  the  fall  brood,  are  to  be  found  on 
strawberry  leaves  in  March  of  the  next  season.  This  scale  is  not  con- 
fined to  the  Strawberry  but  attacks  also  the  Tomato,  and  the  same  or  a 
closely  related  species  is  found  on  the  leaves  of  Ahutilon  avicenne. 

ABUNDANCE    OF    ATTAGENUS    PICEUS  IN    ILLINOIS. 

One  of  our  Illinois  correspondents,  Mrs.  Horace  French,  of  Elgin, 
Kane  County,  writes  us  under  date  of  February  19,  1892,  of  the  de- 
structive Carpet  Beetle,  Attagenus piceus  Ol.  {megatoma  Fab.),  specimens 
of  which  she  has  sent  us,  in  that  locality.  This  beetle,  for  which  there 
is  no  common  name,  is  a  member  of  the  family  Dermestid.B  and  a  near 
relative  of  the  so-called  Buft'alo  Moth,  or  Buffalo  Carpet  Beetle.  Pre- 
vious mention  has  been  made  of  this  species  in  Insect  Life,  Vol.  iii 
(pp.  65,  66,  and  170).  According  to  our  correspondent,  many  houses  in 
Elgin  are  infested  with  the  Buft'alo  Carpet  Beetle,  but  little  damage  is 
done  except  during  the  warmer  months,  while  the  Attagenus  seems  to 
work  constantly  throughout  the  year,  unmindful  of  change  of  tempera- 
ture. 

A  Peoria  housekeeper  has  had  a  similar  annoying  experience,  being 
compelled  to  keep  all  articles  of  woolen,  silk,  or  fur  wearing  apparel, 
not  in  constant  use,  tied  up  in  strong  paper  bags.  Mrs.  French  men- 
tious  a  dozen  or  more  remedies  which  she  had  employed,  but  all  with 
indifferent  success.  Her  house  was  so  completely  overrun  with  the 
pests  that  after  taking  up  carpets  and  discovering  the  full  extent  of 
their  ravages,  it  was  deemed  unsafe  to  replace  them. 

Benzine,  in  the  form  of  a  spray,  if  carefully  and  persistently  applied 
to  the  walls  and  crevices  of  the  floor,  will  eventually  rid  infested  houses 
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of  these  insects.  It  is  advisable  at  the  same  time,  for  greater  thor- 
oughness, to  fill  the  floor  cracks  with  plaster  paris  in  fluid  form.  After 
this  has  "set"  it  will  greatly  reduce  the  number  of  possible  lurking 
places.  The  fi'ee  use  of  benzine  has  accomplished  immunity  from  the 
pest  in  cases  fully  as  bad  as  those  recounted. 

C2UASSIA  vs.  PETROLEUM  FOR  THE  HOP  LOUSE. 

We  have  received  information  of  late  from  several  correspondents  in 
Oregon  and  Wasbiugton  State  to  the  effect  that  the  quassia  wash,  used 
by  English  hop-growers,  has  proved  more  eflective  than  kerosene  enuil- 
sion  against  the  Hop  Louse.  A  company  has  recently  issued  a  circular 
extolling  the  excellence  of  quassia  as  a  specific  against  the  Hop  Louse, 
and  its  superiority  over  tlie  kerosene  emulsion. 

We  must  again  reiterate  the  statement  made  on  page  84  of  the  cur- 
rent volume  that  quassia  was  carefully  tried  in  our  experiments  made 
in  1887  against  the  Hop  Louse,  and  the  result  recorded  in  our  Annual 
Keport  for  1888.  When  applied  pure  it  kills  the  lice  with  which  it  is 
brought  into  direct  contact,  but  owing  to  the  fact  that  it  will  not 
spread,  like  the  kerosene  emulsion,  it  can  not  be  considered  as  efficient 
if  used  alone. 

The  reported  dissatisfaction  with  the  kerosene  treatment  is  undoubt- 
edly due  to  failure  to  produce  a  proper  emulsion,  according  to  formula; 
and  directions  given  in  Circulars  Xos.  1  and  2  of  this  Division,  and 
moreover,  to  the  fact,  probably,  that  the  application  was  made  too  late 
to  be  of  service. 

A   WESTERN   ENEMY    OF    THE    WHITE-MARKED    TUSSOCK  MOTH. 

Through  the  help  of  Mr.  C.  W.  Woodworth,  of  the  University  of  Cali- 
fornia, we  hope  to  make  some  attempt  to  bring  Perimegatoma  variega- 
turn  to  the  east  this  season.  This  Dermestid  beetle  is  a  very  eifective 
destroyer  of  the  eggs  of  the  White-marked  Tussock  moth,  and  if  it  can 
be  successfully  acclimatized  will  prove  a  very  valuable  insect  in  many 
of  our  Eastern  States. 

A   NEW   COTTON-STAINER   IN    .JAMAICA. 

We  have  received  from  Mr.  T.  D.  A.  Cockerell  specimens  of  Dysder- 
eus  andrexe,  with  the  information  that  it  attacks  the  bolls  of  cotton  and 
in  the  same  manner  as  does  I).  sutureUus  in  this  country,  Cuba,  and 
the  Bahamas.  It  is  curious  that  D.  andrece  should  replace  i).  sutureUus 
in  Jamaica.  According  to  Mr.  Cockerell,  it  is  very  abundant  and  prob- 
ably occurs  throughout  the  island.  Remarks  were  made  upon  the 
damage  done  by  this  species  to  the  cotton  crop  by  Dr.  Phillipo,  at  the 
meeting  of  the  Institute  of  Jamaica,  held  December  14,  1891. 

ADDITIONS  TO    THE    INSECT  COLLECTION    OF    THE  AMERICAN  MUSEUM. 

We  learn  from  rece.it  New  York  papers  that  thd  American  JMuseum 
of    Natural  History,  Central  Park,    New  York,   has    recently    been 
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euriclied  iu  its  eutomolog'ical  departnieut  by  the  donation  of  tlie  col- 
lection of  Mr.  James  Angus,  of  West  Farms,  N.  Y.,  containing,  it 
is  said,  10,000  specimens  of  1,700  species  of  Lepidoptera  and  a  number 
of  insects  of  other  orders.  The  excellent  collection  of  the  late  Mr.  S. 
Lowell  Elliot  has  also  been  donated  to  this  museum  by  his  widow. 
Mr.  Elliot's  collection  is  particularly  valuable,  for  the  reason  that  the 
specimens  (mainly  Lepidoptera)  were  nearly  all  reared  and  are  in  prime 
condition.  The  addition  of  these  collections,  together  with  that  of  the 
late  Henry  Edwards,  mentioned  in  our  last  number,  will  place  the 
American  Museum  on  an  excellent  footing  in  the  order  Lepidoptera. 
It  is  to  be  hoped  that  the  trustees  will  see  that  the  material  receives 
competent  care. 

THE    USE    OF   ELECTRICITY    AGAINST   MIGRATORY   LOCUSTS. 

Mr.  Andreas  Schmidt,  of  Bucharest,  Roumania,  has  forwarded  to  the 
Secretary  of  the  Interior  a  description  and  photographs  of  a  device  for 
the  destruction  of  migratory  locusts  by  electricity.  One  method  of 
applying  the  invention  consists  in  the  erection  of  a  rampart  of  earth  35 
centimeters  high,  surrounding  the  infested  area,  a  ditch  being  left  by 
the  removal  of  the  earth  to  form  the  said  rampart.  Along  the  top  of 
this  earthen  waU  and  inclining  over  the  ditch,  run  two  conductors,  posi- 
tive and  negative,  insulated  and  separated  from  each  other  by  a  thin 
strip  of  rubber,  which  is  necessary  to  prevent  the  cm-rent  from  leaping 
across.  The  idea  is  that,  the  current  being  "  on, "  the  grasshoppers 
will  crawl  up  the  wall,  complete  the  circuit  by  their  own  bodies,  and 
instantly  drop  dead  into  the  ditch.  Flags  are  placed  at  intervals  along 
the  top  of  the  wall  to  give  warning  of  its  presence.  In  another  appli- 
cation of  the  same  idea,  the  grasshoppers  crawl  up  the  inclined  plane 
formed  by  a  sheet  of  cloth  sloping  to  the  ground.  If  the  positive  and 
negative  conductors  can  be  brought  so  close  together  that  the  grass- 
hopper's body  will  form  a  bridge  from  one  to  the  other  every  time,  death 
is  certain.  The  inventor  claims  that  the  expense  of  such  an  installa- 
tion as  he  proposes  is  extremely  small,  and  that  the  method,  for  rapidity 
and  certainty,  throws  all  others  into  the  shade,  as  applied  to  grass- 
hoppers. 

ANOTHER    IMPORTED    SCALE-INSECT. 

The  Olive  in  Europe  suffers  from  the  attacks  of  several  destructive 
scale-insects.  Two  of  these,  Leeanium  olece  and  Asjndiotus  nerii^haxe 
already  made  their  appearance  in  this  country  and  are  also  known  in 
other  localities  where  the  Olive  is  cultivated,  as  in  Australia.  A  third, 
Pollhiia  cosUe,  a  curious  form,  the  female  of  which  is  a  degraded,  almost 
amorphous  creature,  covered  with  a  dirty  waxen  test,  has  recently  made 
its  appearance  in  California  upon  certain  Olive  trees  which  were  imported 
direct  from  Italy  five  years  ago.  Specimens  of  this  insect  were  sent 
to  us  from  Los  Angeles  recently  by  Mr.  Coquillett,  and  at  once  specif- 
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ically  recognized.  If,  as  we  believe,  the  insect  is  not  elsewhere  found 
in  this  country,  every  effort  should  be  made  to  stamp  it  out  upon  the 
few  trees  which  it  infests  at  present. 

A  NEW  PLANT-LOUSE  ENEMY. 

■^  Mr.  Webster  sent  us  early  in  April  specimens  of  a  small  slug  which 
which  he  had  found  feeding  upon  plant-li<;e  upon  the  leaves  of  Dock. 
We  sent  the  slugs  to  Mr.  W.  G.  Binney,  Burlington,  N.  J.,  who  de- 
termined the  species  as  Llmax  campestris  Binney,  and  stated  that  he 
had  never  known  the  species  to  feed  in  this  way  before. 

''  StiU,"  he  remarks,  "  slugs  will  eat  almost  anything  that  presents 
itself— vegetable  matter  usually,  but  in  captivity  they  prey  upon  one 
another — will  take  sponge  cake,  strawberries,  flour,  lettuce,  etc.  The 
marginal  teeth  of  their  lingual  membrane  are  aculeate.  In  the  true 
carnivorous  slugs  all  the  teeth  are  such."  From  this  it  appears  that 
the  instance  observed  by  Mr.  Webster  was  exceptional,  and  probably 
does  not  promise  any  particular  benefit. 

THE   TWIN-SCREW  MOSQUITO. 

One  of  the  best  of  recent  newspaper  hoaxes  was  that  which  appeared 
in  the  New  York  Snn  early  in  March,  concerning  a  new  product  of  the 
Xew  Jersey  marshes,  which  it  is  proposed  to  dub  the  Twin-screw  Mos- 
quito. Some  hundreds  of  specimens  of  this  creature  were  ''  shot "  by  a 
party  of  hunters  on  the  Hackensack  Meadows.  They  are  described  as 
resembling  two  mosquitoes  with  the  bodies  united  behind,  thus  giving 
a  piercing  aj^paratus  to  each  end.  A  long,  pseudo-technical  descrip- 
tion, reputed  to  come  from  Prof.  George  Hume,  of  Jersey  City,  accom- 
panied the  article,  and  a  very  good  illustration  of  a  male  and  female 
mosquito  in  copulation  pictures  the  new  terror. 

ECONOMIC  ENTOMOLOGY  IN  NEW  SOUTH  WALES. 

The  Agricultural  Gazette  of  Xew  South  Wales  for  December,  1891, 
contains  an  excellent  article  upon  the  Plague  Locust,  by  Mr.  A.  S.  Olliff, 
and  some  entomological  notes  by  the  same  author.  Mr.  Olliff  attacks 
the  locust  problem  from  the  standpoint  of  American  writers,  and  gives 
a  careful  review  of  the  work  which  has  been  done  by  the  Entomological 
Commission  of  this  country,  adopting  the  recommendations  of  the  com- 
mission, and  urging  thorough  study  of  the  permanent  breeding  grounds 
of  the  Australian  species.  This  plan  would  be  quite  in  accordance 
with  our  own  ideas,  and  the  locust  problem  in  Australia  can  receive  no 
intelligent  treatment  without  a  preliminary  survey  of  this  nature.  The 
entomological  notes  include  some  consideration  of  the  Spinning  Mite  or 
Eed  Spider  of  Australia,  which  is  a  species  of  Tetranychus  allied  to  T. 
telarius,  and  an  announcement  of  the  fact  that  the  Entomologist  is 
about  to  begin  the  study  of  the  Australian  ticks. 
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LIVING  VEDALIAS   AT   LAST   REACH   EGYPT. 

It  will  be  remembered  that  we  have  been  endeavoring  for  some  time  to 
send  living  Vedalias  to  Alexandria,  Egypt,  in  order  to  ascertain  whether 
this  species  will  destroy  Icerya  (vgyptiacum,  which  is  doing  considera- 
ble damage  to  the  Fig  and  Orange  trees  in  the  gardens  of  that  city. 
Several  sendings  having  failed  we  have  at  last  been  informed  by  our 
esteemed  correspondent,  Rear  Admiral  R.  IST.  Blomfield,  R.  N.,  that  of 
a  lot  shij)ped  by  Mr.  Coquillett  from  Los  Angeles,  Cal.,  and  repacked 
in  Washington,  D.  C,  about  March  6,  six  adult  beetles  and  several 
larvse  reached  Alexandria  alive.  They  have  been  liberated  upon  an 
infested  orange  tree,  but  we  have  not  yet  been  informed  as  to  whether 
they  have  begun  to  breed  and  feed  upon  the  Egvptian  Fluted  Scale. 
The  Vedalia  is  so  uniform  in  its  tastes  and  we  have  failed  so  signally 
to  induce  it  to  feed  upon  anything  but  Icerya  imrchasi  that  there  is 
some  little  doubt  as  to  the  success  of  this  experiment.  We  have  never, 
however,  tried  it  upon  a  congeneric  species  before,  and  it  may  be  on 
account  of  the  very  close  relationship  of  the  Egyptian  to  the  California 
and  Australian  insect  that  the  Vedalia  will  And  in  it  appropriate  food. 

SELF-MUTILATION   IN   ORTHOPTERA. 

It  has  often  been  observed  that  many  animals,  when  kept  in  captivity, 
develop  certain  unnatural  traits.  One  of  these  is  a  tendency  to  self- 
mutilation — an  instinct  on  the  part  of  the  animal  which  impels  it  to 
devour  the  extremities  of  its  own  body. 

Dr.  Franz  Werner,  of  Vienna,  Austria,  has  recently  published*  some 
interesting  observations  in  this  direction  on  European  Orthoptera. 
From  a  number  of  species  kept  under  observation  Dr.  Werner  con- 
cludes that  a  tendency  to  self-mutilation  does  not  prevail  in  the  truly 
phytophagous  families,  such  as  the  Acridiidse  and  Gryllidae,  but  that 
it  seems  to  be  confined  to  the  raptatorial  species  and  that  it  is  most 
strongly  developed  in  certain  predaceous  Locustidae  with  poorly  devel- 
oped wings.  In  all  observations  ample  nomnshment  was  provided,  but 
this  did  not  prevent  the  specimens  from  eating  first  their  tarsi,  espe- 
cially those  of  the  anterior  pairs  of  legs,  then  the  tibite,  and  finally 
the  females  commenced  to  eat  their  own  ovipositors.  Among  the 
species  observed  the  rare  Saga  serrata  excelled  all  others  in  its  avidity 
to  devour  its  entire  legs,  while  Mantis  religiosa  was  contented  with 
chewing  up  its  tarsal  joints.  Of  BarhiUstes  serricauda  Dr.  Werner  was 
not  able  to  collect  perfect  examples,  for  as  soon  as  a  captured  specimen 
is  held  between  the  fingers  it  bites  off  its  own  front  legs  with  great 
rapidity.  In  most  instances  the  chewing  is  deliberate  and  evidently 
without  sensation  of  pain. 

*  Zool.  Anzeiger,  xv,  No.  384,  P>b.  15,  1892,  pp.  58-60. 
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NORTH    A:vmRICAN    TACHINID^:. 

There  are  few  families  of  Diptera  of  greater  importance  to  the  eco- 
nomic entomologist  than  the  Tachinidte,  comprising  as  it  does  the  chief 
parasitic  Diptera  which  help  to  check  many  of  our  most  injurious 
insects.  Our  former  assistant,  Prof.  C.  H.  Tyler  Townsend,  now  of  the 
New  Mexico  Agricultural  College,  has  recently  taken  up  the  study  of 
these  little  flies  which  have  been  sadly  in  need  of  systematic  study.  He 
is  publishing  a  series  of  papers  in  different  entomological  serials  giving 
descriptions  of  new  species  and  new  genera.  These  fragmentary  for- 
mal communications  are  doubtless  looked  upon  by  Prof.  Townsend  as 
merely  preliminary  and  with  a  view  of  securing  priority,  and  it  is  greatly 
to  be  hoped  that  they  will  all  be  brought  together  in  some  future  mon- 
ographic work  by  the  same  author.  It  is  to  be  regretted  that  these 
descriptions  are  being  published  at  thB  very  time  that  the  renowned 
Dipterologist,  Dr.  F.  Brauer,  is  monographing  the  family,  as  we  fear  that 
synonyms  which  otherwise  might  be  avoided  will  necessarily  result.  It 
may  not  be  out  of  place  to  repeat  here  the  warning  of  our  friend  Baron 
Osten  Sacken,  who  is  a  master  in  systematic  entomology  and  to  whom 
North  American  Dipterology  is  more  indebted  than  to  anyone  else.  He 
says  in  his  last  important  contribution : 

If  I  am  asked  now  wliat  the  desiderata  for  the  future  of  this  branch  of  science  in 
America  are,  I  would  answer : 

1.  Continue  the  publications  of  North  American  Diptera  in  monographs. 

2.  Avoid  as  much  as  possible  the  pul)lication  of  detached  species  either  singly, 
or  in  numbers. 

The  cases  where  the  publication  of  detached  species  of  Diptera  can  be  really  use- 
ful in  the  present  state  of  American  Dipterology  are  rare,  and  will  easily  suggest 
themselves  to  the  good  sense  of  the  unprejudiced. 

Conscientious  monographs  are  always  useful. 

NEW    SPECIES    OF    COLEOPTERA.* 

We  have  received  from  Captain  Casey  a  copy  of  his  third  paper  of 
"  Coleopterological  Notices,"  which  is  a  continuation  of  a  series  begun 
in  1889  in  Vol.  v  of  the  Annals  of  the  New  York  Academy  of  Sciences. 
In  this  paper  the  author  furnishes  a  revision  of  the  Cistelidse  of  the 
United  States,  defines  ten  new  genera,  and  describes  as  new  upwards 
of  100  species,  principally  of  the  Heteromera  and  Cerambycidae,  many 
of  them  founded  on  unique  specimens.  The  following  genera  are  pro- 
posed: Chrotoma,  Thesalia,  Valenus,  Idiobates,  Palembus,  Eues,  Tedi- 
nus,  Negalius,  Adrimus,  Dinocleus,  all,  except  the  last  two  mentioned, 
being  established  on  single  species.  Synoptic  tables  are  furnished  of 
the  following  genera:  Lyctus  (including  Trogoxylon),  Polyphylla  (P. 
10-lineata  group),  Tetropium,  Rhopalophora,  Crossidius,  Spluienothecus, 
Ipochus,  Psenocerus,  Hyperplatys,  Spalacopsis,   Epitragus,  Epitrag- 

*  Coleopterological  Notices,  iii.  By  Thos.  L.  Casey.  Extr.  from  Annals  N.  Y. 
Academy  Sciences,  Vol.  vi,  November,  1891. 
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odes,  Anepsius,  Eula))is,  Pyrota,  Diuocleus,  Cleoims,  Lixus,  and  the 
different  genera  of  Cistelidte. 

Some  changes  are  noticeable,  e.  g.,  the  genus  Trogoxylon  is  merged 
in  Lyctiis  and  the  hitter  removed  from  the  Ptinidie  and  placed  in  the 
Clavicorn  family  Cucujidi^e,  a  change  which  is  scarcely  warranted  when 
the  biological  affinities  of  this  genus  with  the  PtinidiB  and  the  wide 
divergence  of  its  earher  stages  from  those  of  the  Cucujidae  are  taken 
into  consideration. — F.  H.  C. 

FOURTH  ANNUAL  MEETING  OF  THE  ASSOCIATION  OF  ECONOMIC  ENTO- 
MOLOGISTS. 

Columbus,  Ohio,  May  10,  1892. 
In  accordauce  with  au  action  of  the  Association,  taken  at  the  Washington  meet- 
ing, the  fourth  annual  meeting  will  be  held  at  Rochester,  N.  Y.,  two  days  prior  to 
the  meeting  of  the  American  Association  for  the  advancement  of  science. 

All  members  intending  to  present  papers  are  requested  to  forward  titles  to  the 
undersigned  before  August  1,  in  order  that  the  program  may  be  prepared  in  proper 
season. 

The  proceedings  of  our  meetings  are  attracting  the  attention  of  working  entomolo- 
gists of  other  countries,  and  it  is  to  be  hoped  that  members  will  spare  no  eft'orts  to 
make  the  coming  meeting  even  better  than  those  which  have  jireceded  it.  Owing  to 
the  continued  ill  health  of  President  Lintner,  and  in  order  to  relieve  him  of  as  much 
labor  as  possible,  all  correspondence,  unless  of  a  nature  necessitating  his  attention, 
may  be  addressed  to  the  Secretary. 

F.  M.  Webster, 
Secretary,  Association  of  Economic  Entomologists. 


ENTOMOLOGICAL  SOCIETY  OF  WASHINGTON. 

March  3,  1892. — Nineteen  persons  present.  Mr.  William  Ross  Harris,  of  Tyler, 
Tex.,  was  elected  a  corresponding  member  of  the  society.  Dr.  Stiles  gave  a  talk 
on  the  "Histology  of  Ticks."  He  made  some  blackboard  sketches  and  exhibited  a 
number  of  slides  illustrating  the  subject.  He,  dwelt  especially  on  the  cuticular 
tissue,  alimentary  canal,  stigmata,  excretory  organs,  and  glands  of  the  head.  Dis- 
cussed by  Dr.  Marx. 

Dr.  Theo.  Gill  presented  a  paper  on  "The  Larva  of  Insects  as  an  Intercalated 
Stage."  He  quoted  and  criticised  certain  statements  in  Agassiz's  "  Classification  of 
Animals  from  Embryological  Data."  From  these  criticisms  he  argued  to  show  that 
the  larva  of  insects  was  an  added  or  intercalated  stage.  He  had  prepared  a  table 
giving  the  distribution  of  fossil  insects.  This  showed  that  the  Orthopteroid,  Neu- 
ropteroid,  Hemij)teroid,  and  Coleopteroid  insects  were  not  only  the  insects  of  the 
Palajozoic,  but  also  the  prevailing  insect  types  of  the  Mesozoic  age.  The  Diptera, 
Lepidoptera,  and  Hymenoptera,  which  have  a  larva  or  cateipillar  stage,  were  later 
developments.     Discussed  by  Messrs.  Ashmead,  Banks,  and  Gill. 

Thursday,  April  7,  ^59^.— Twenty-one  persons  present.  Mr.  George  D.  Bradford,  of 
New  York  was  elected  a  corresponding  member.  The  discussion  of  Dr.  Gill's  paper 
entitled  "The  Larva  of  Insects  as  an  Intercalated  Stage," postponed  from  the  pre- 
ceding meeting  of  the  Society,  was  taken  up  and  participated  in  by  Messrs.  Stiles, 
Riley,  Gill,  and  Banks.  Dr.  Riley  presented  two  papers,  one  "On  certain  peculiar 
Structures  of  Lepidoptera"  and  the  other,  "Descriptions  of  new  Prodoxidai."  He 
spoke  of  various  interesting  structures  of  the  Prodoxidse,  calling  attention  more  par- 
ticularly to  the  saw-like  ovipositors,  the  maxillary  tentacles  the  cenchri-like  spots 
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on  the  thorax  and  certain  i-adiate  and  chitinoiis  bodies  in  the  reveptaculutn  seminis. 
The  remarks  were  illustrated  by  large  figures.  He  also  spoke  of  the  resemblance  of 
I'ronuba  synthetica  to  certain  saw-flies.  Specimens  of  the  insects  described  were  ex- 
hibited. Professor  Riley's  second  paper  was  read  by  title  only  and  was  presented  for 
publication.  The  discussion  of  these  papers  Avas  participated  in  by  Messrs.  Howard, 
Marlatt,  and  Stiles.  Professor  Riley  also  presented  a  paper  on  "  Coleopterous  Larv* 
with  Dorsal  Appendages,"  in  which  he  described  the  larva  of  various  species  of  Mor- 
dellistena  which  have  rows  of  tubercles  on  the  back  which  facilitate  moving  in  the 
hollows  of  plants  and  the  larger  burrows  of  other  insects.  He  also  described  similar 
tubercles  in  certain  Cerambycid  larva'.  Discussed  by  Messrs.  Smith  and  Schwarz. 
Mr.  Dorau  read  a  paper  entitled  "  On  the  Heat  Produced  by  Sylvanus  cassia'"  in  which 
he  recorded  some  observations  which  he  had  made  on  the  amount  of  heat  produced 
by  these  beetles  in  meal,  but  offered  no  definite  explanation  of  the  phenomenon. 
Discussed  by  Messrs.  Marlatt,  Riley,  Austin,  and  Schwarz. 

Nathan  Banks, 
Recording  Secretary. 

Thursday,  May  4, 1892. — Nineteen  persons  present.  Prof.  H.  E.  Summers,  of  Cham- 
paign, HI.,  was  elected  a  corresponding  member  of  the  society. 

Mr.  W.  H.  Ashmead  presented  some  -'Notes  on  the  genus  Enicocephalus,  Westw." 
Bibliographical  and  critical  notes  were  given  and  the  announcement  was  made  of 
the  discovery  also  of  a  new  species  in  Utah  by  Mr.  E.  A.  Schwarz.  The  genus  can 
not  be  included  in  any  of  the  present  subfamilies  in  the  Reduviidte,  to  which  it  be- 
longs, and  the  new  subfamily  Euicocephaliuie  was  erected  for  it.  The  new  species 
was  named  Enicocephalus  schwarzii.  Discussed  by  Messrs.  Schwarz,  Riley,  Ashmead, 
Hubbard,  and  Heidemann. 

Mr.  Mally  read  a  paper  on  Micromus  insipidus,  pointing  out  some  observations  on 
the  food  and  life-habits  of  this  Neuropteron  made  in  the  South,  where  he  found  it 
feeding  on  Aphides.     Discussed  by  Messrs.  Ashmead  and  Riley. 

Mr.  Howard  presented  a  note  on  "The  Hibernation  of  Carpenter  Bees,"  showing 
that  males  as  well  as  females  winter  over.  Discussed  by  Messrs.  Riley,  Ashmead, 
Hubbard,  Marlatt,  and  Howard. 

A  paper  by  Dr.  Bergroth,  of  Tammerfors,  Finland,  entitled  "Notes  on  Nearctic 
Aradidse  "  was  read  by  the  Corresponding  Secretary,  to  whom  it  had  been  sent  for 
publication  in  the  Proceedings  of  the  Society. 

Mr.  F.  M.  Webster  had  forwarded  a  i)aper  for  presentation  at  this  meeting  of  the 
Society  on  "The  Food-plants  of  the  Lixi."  The  communication  gave  a  review  of  the 
knowledge  of  the  habits  in  this  respect  of  this  genus  of  beetles,  both  of  foreign  and 
American  species.     Discussed  by  Mr.  Schwarz. 

Mr.  Hubbard  presented  a  note  on  the  larva  of  Amphizoa,  and  gave  a  resume  of  the 
disposition  of  this  anomalous  insect  in  systematic  classification  by  various  authors, 
together  with  the  arguments  adduced  in  support  of  the  diverging  views.  He  pre- 
sented drawings  of  the  larva  and  described  its  habits.  The  communication  was  dis- 
cussed at  some  length  by  Mr.  Schwarz  and  also  briefly  by  Messrs.  Ashmead,  Gill, 
Riley,  and  others. 

Mr.  Masius  gave  his  recent  experience  with  the  poisonous  bite  of  Benacus  griseus. 
In  handling  specimens  of  this  insect  he  had  received  a  severe  sting  on  the  hand  which 
proved  to  be  very  painful.  The  pain  and  swelling  increased  for  two  or  three  days, 
and  became  so  troublesome  that  a  physician  was  consulted.  In  five  days  the  trouble 
had  about  entirely  disappeared,  although  at  the  time  of  the  meeting  the  injured 
part  was  still  sore.     Discussed  by  Messrs.  Howard,  Ashmead,  Riley,  and  others. 

C.  L.  Marlatt, 

Bee.  Secretary,  pro  tern. 
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SPECIAL  NOTES. 

Close  of  Volume  IV — With  tliis  number  we  close  Volume  iv  of  Insect 
Life,  aud  regret  to  have  to  annouiice  that  the  current  demand  for  the 
bulletin  has  exhausted  the  earber  numbers  of  this  volume,  so  that  in 
future  no  regular  sets  can  be  obtained.  The  reader  will  have  noticed 
that  the  numbers  have  been  issued  bimonthly  rather  than  monthly. 
In  fact  for  reasons  over  which  the  editors  have  no  control  the  issue  of 
Insect  Life  as  a  regular  monthly  periodical  has  been  practically 
abandoned,  though  the  numbers  issued  throughout  the  year  will  con- 
tinue as  heretofore  to  constitute  one  volume,  and  each  volume  will  be 
so  paged  and  indexed.  The  present  number  includes  the  title-page 
and  index  to  the  volume,  so  as  to  facilitate  the  binding  of  the  same. 


Seventh  Report  of  the  New  York  State  Entomologist.*— Dr.  Lintner's 
seventh  report  is  the  largest  and  in  some  respects  the  most  important 
of  the  series  which  he  has  published  since  he  assumed  the  office  of  State 
Entomologist  of  !New  York  in  1880.  The  care  with  which  Dr.  Lintner 
treats  every  insect  which  comes  to  his  attention,  the  almost  invari- 
able accuracy  of  his  statements  and  conclusions,  and  the  admirable  man- 
ner in  which  he  presents  his  subjects,  render  most  welcome  the  appear- 
ance of  a  new  report  from  him.  In  the  present  volume,  which 
covers  something-  over  400  pages,  be  has  treated  at  greater  or  less 
length  some  thirty  species,  and  adds,  in  an  Appendix,  reprints  of  ad- 
dresses before  the  New  York  State  Agricultural  Society  and  the 
Western  New  York  Horticultural  Society,  with  his  usual  long  list  of 
publications  during  the  year,  which  the  report  represents,  adding 
thereto  a  bibliography  of  his  own  writings  during  the  years  1878  and 
1879,  immediately  before  he  assumed  the  office  which  he  now  holds. 
The  report  is  illustrated  with  forty  text  figures,  and  the  index  and 
table  of  contents  are,  as  usual,  models  of  care.  The  most  important 
articles  in  the  report,  from  an  economic  standpoint,  are  those  ui)on 
the  Bean  Weevil  and  the  Chrysanthemum  Leaf  miner. 

'  Seventh  Report  on  the  lujurious  and  other  Insects  of  the  State  of  New  York. 
(From  the  forty  fourth  report  of  the  New  York  State  Museum.^     Albany,  1891. 
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Bulletin  No.  19  of  the  Massachusetts  Station.*— lu  tliis  bulletin  the  lead- 
ing article,  upon  the  G-ypsy  Moth,  is  by  Prof.  Fernald,  he  having  been 
appointed  entomological  adviser  to  the  Gypsy  Moth  committee  of  the 
State  Board  of  Agriculture.  The  article  is  a  full  descriptive  account  of 
the  insect  in  its  different  states,  with  a  summary  of  its  present  distri- 
bution and  its  food-plants,  also  an  interesting  paragraph  on  the  para- 
sites of  the  species,  in  which  are  mentioned  as  feeding  upon  the  eggs 
Tromhidium  hulhipes  Pack.,  Nothrus  sj).  near  ovirorus  Pack.,  and  a  spe- 
cies of  Phloeothrips.  As  issuing  from  the  pupa  Theronia  melanocephala 
Br.  and  PimpJa  pedalis  Cr. — both  Ichneumonids — are  mentioned,  also 
an  undescribed  Chalcidid  of  the  genus  Meraporus.  In  addition  to 
these,  several  undetermined  species  of  Diptera  were  reared,  and  a  Sol- 
dier Bug  {Podisus  sjyinosns  Dall.),  black  ants  and  spiders  wore  found 
destroying  the  larvae,  while  ten  different  species  of  birds  were  also 
observed  to  feed  upon  them.  In  Bulletin  26  of  this  Division,  Mr.  Hen- 
shaw  has  recorded,  upon  page  81,  a  few  additional  facts  upon  the  nat- 
ural enemies  of  Ocneria ;  no  other  true  parasites,  however,  being  men- 
tioned. The  article  is  illustrated  with  the  fi\'e  excellent  plates  and  the 
map  wiiich  were  used  in  the  Report  of  the  State  Board  of  Agriculture. 
The  bulletin  also  contains  a  summarized  account  of  "Barnard's  insect 
trap,"  experiments  with  Paris  green  on  apple  trees,  especially  against 
the  Tent  Caterpillar,  and  closes  with  an  account  of  cranberry  insects, 
studied  from  the  Massachusetts  standpoint,  the  accounts  of  the  insects 
so  far  treated  agreeing  in  general  with  those  by  Prof.  John  B.  Smith, 
whose  bulletin  on  cranberry  insects  we  reviewed  in  Yol.  ii,  upon  page 
337. 


Contagious  Diseases  of  the  Chinch  Bug.t— Prof.  F.  H.  Snow,  in  his  first 
annual  report  as  Director  of  the  Experiment  Station,  University  of 
Kansas,  gives  a  complete  summary  of  his  work  upon  the  contagious  dis- 
eases of  the  Chinch  Bug,  preliminary  accounts  of  which  have  appeared 
in  Insect  Life  (Vol.  iii,  pp.  279-284,  and  Yol.  iv,  pp.  69-71).  The  report 
includes  about  110  pages  in  brevier  type,  devoted  to  the  reports  of 
farmers  and  others  who  have  experimented  with  Prof.  Snow's  diseased 
bugs,  and  the  reports  as  a  whole  are  favorable  to  the  conclusion  that 
the  disease  can  be  successfully  disseminated.  To  these  reports  is  added 
a  consideration  of  the  meteorological  conditions  governing  the  increase 
of  the  Chinch  Bug,  and  a  history  of  the  literature  on  microphytous  dis- 
eases of  the  Chinch  Bug  in  the  United  States.  We  can  see  no  reason 
for  changing  the  opinions  which  we  have  already  advanced  upon  the 
practical  aspect  of  this  subject  and  in  spite  of  the  great  length  of  its 
present  treatment  the  all-important  point  of  the  possible  coincident 
origin  of  the  disease  without  artificial  infection  is  by  no  means  settled. 

*  Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College,  Bulletin 
No.  19,  Eeport  on  Insects,  May,  1892.     Amherst,  Mass.,  1892. 

t  University  of  Kansas.  Experiment  Station.  First  Annual  Report  of  the  Director 
for  the  year  1891.     Topeka,  April,  1892. 
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Injurious  Insects  of  1891  in  Colorado.  —Pi'of.  C.  P.  Gillette,  ill  Bulletin 
No.  19  of  tlie  Colorado  Agricultural  Experimeut  Station,  has  published 
a  careful  aud  well-illustrated  series  of  articles  upon  a  luimber  of  inju- 
rious insects  which  have  appeared  during  the  past  season  in  the  State 
to  which  his  labors  have  been  transferred.  A  number  of  the  insects 
treated  are  more  or  less  novel,  which  renders  the  bulletin  more  interest- 
ing to  the  economic  entomologist  than  are  the  generality  of  such  papers. 
The  species  treated  are  the  Fruit-tree  Leaf-roller  {Cacoecia  argyrospila 
Walk.),  a  Tortricid  moth  which  has  done  serious  injury  to  the  buds  of 
Apple,  Cherry,  Rose,  Currant,  Raspberry,  and  Gooseberry;  the  Box- 
elder  Leaf- roller  (Cacoecia  semiferana  Walk.);  the  Grape-vine  Leaf- hop- 
per (Typhlocyha  vitifex  1  Fitch);  the  Gooseberry  Fruit-fly  {Trypeta 
canadensis  Loew);  the  Imported  Currant  Borer  {Sesia  tipuliformis 
Linn.) ;  the  Western  Currant  aud  Gooseberry  Span-worm  (T/iaw?ionowa 
4-linearia  Pack.,  and  T.  flamcaria  Pack.);  the  Spotted  Beau-beetle 
[Epilachna  corrnpta  Muls.) ;  the  Squash  Root-maggot  ( Oyrtoneura  stahu- 
lans),  and  the  Pea-weevil  {Bruchns  pisi).  The  illustrations  are  twelve 
in  number  and  are  all  original.  The  most  interesting  article,  perhaps,  is 
that  upon  Epilachna  corrupta,  which  we  have  frequently  mentioned  in 
these  pages  as  doing  considerable  damage  to  beans  in  New  Mexico,  from 
which  locality  it  has  been  reported  by  our  old-time  friend  and  corre- 
spondent Judge  J.  F.  Wielandy.  According  to  Prof.  Gillette  it  is  a  most 
important  enemy  of  the  Bean  in  Colorado.  No  experiments  have  been 
made  with  remedies  against  this  species,  but  the  gathering  of  the  eggs 
and  the  use  of  the  arsenites  and  kerosene  emulsion  are  recommended. 


A  Bulletin  of  the  Oregon  Station.! — Bulletin  18,  of  the  Oregon  Experi- 
ment Station,  by  Mr.  F.  L.  Washburn,  has  appeared.  It  is  somewhat 
of  an  emergency  publication  and  designed  particularly  to  meet  the 
wants  of  fruit-growers.  The  subtitles  are  as  follows :  Insects  injurious 
to  young  Fruit  Trees,  the  Codling  Moth,  Kerosene  Emulsion,  Wire- 
worms,  and  Flea-beetles.  Many  of  the  species  here  considered  were 
discussed  somewhat  more  at  length  in  Bulletin  No.  5  of  the  same  sta- 
tion, and  a  detailed  list  need  not  be  given  here. 

We  quote  the  following  notes  concerning  the  comj)arative  value  of 
the  kerosene  emulsion  aud  extract  of  quassia  for  the  Hop  Louse : 

Prof.  C.  V.  Riley,  United  States  Entomologist,  recounnends  this  emulsion  for  the 
Hop  Louse,  1  part  emulsion  to  25  parts  of  water,  and  it  has  proved  of  great  benefit 
in  this  direction. 

In  Bulletin  No.  10,  from  this  Station,  kerosene  emulsion,  1  part  to  30  parts  water, 
was  recommended  as  a  good  spray  for  the  hops,  and  for  plum  trees  in  the  spring, 
before  the  louse  had  migrated  to  the  hops. 

*  State  Agricultural  College,  Agricultural  Experiment  Station.  Bulletin  No.  19. 
Observations  upon  Injurious  Insects,  Season  of  1891.     Fort  Collins,  Colo.,  May,  1892. 

t  Oregon  Agricultural  Experiment  Station  Bulletin  No.  18.  Entomology.  F.  L. 
Washburn,  Entomologist.     Corvallis,  March,  1892.     [pp.  16,  figs.  14.} 
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From  auswers  to  many  inquiries  sent  to  hop-growers  of  this  State  we  learn  that  it 
was  tried  the  past  season  in  many  cases,  and  generally  with  success,  though  several 
reports  came  in  of  its  failure.  Such  failures  must  be  ascribed  to  the  fact  that  it  was 
not,  iu  those  cases,  properly  made  or  properly  used.  Under  the  right  cc-nditions  it 
is  a  perfect  success. 

We  are  prompted  here  to  mention  the  fact  that  a  prominent  hoj,  urm  iu  Washing- 
ton State  is  issuing  a  circular  to  the  effect  that  an  extract  of  quassia  chips  is  the 
only  remedy  for  this  pest,  and  denouncing  kerosene  emulsion  as  of  no  value  against 
the  Hop  Louse.    This  is  both  unjust  and  untrue,  as  repeated  experiments  have  proven. 

The  writer  reports  success  against  flea-beetles  on  radishes  from  the 
use  of  a  tobacco  wash  prepared  by  boiling  1  pound  of  waste  stems  in  2 
gallons  of  water.  The  success  of  this  treatment  is  ascribed  largely  to 
the  fertilizing  qualities  of  the  tobacco. 


The  Mouth-parts  of  Copris  Carolina.^— The  importance  of  this  little 
l>aper  by  Prof.  Smith  is  derived  from  the  fact  that  he  here  names  the 
parts  of  the  comi^ound  mandible  of  this  Scarabaeid  in  which  these  scler- 
ites  are  particularly  well  differentiated,  and  homologizes  these  parts 
with  those  of  the  maxillfe.  This  is,  curiously  enough,  an  important  bit 
of  work  which  seems  not  to  have  been  done  before.  Comstock,  in  his 
"Introduction  to  Entomology,"  called  attention  to  the  want  which 
Prof.  Smith's  paper  has  thus  promptly  filled.  The  sclerite  which  homol- 
ogizes with  the  cardo  of  the  maxilla  he  names  siih-basaUs;  that  which 
is  the  homologue  of  the  stipes  he  calls  the  basalis.  The  homologue  of 
the  galea  he  names  the  terehra,  while  the  maxillar  lacinia  is  homologized 
with  the  mandibular  prostheca  of  Kirby  and  Spence,  the  latter  being 
the  only  part  which  had  previously  received  a  name.  Two  other  scle- 
rites  which  he  calls  the  molar  and  conjtmctivus  he  does  not  attempt  to 
homologize.  For  the  rest,  the  paper  describes  briefly  the  remaining 
mouth-parts,  showing  a  remarkable  development  of  the  epipharjTix, 
indicating  that  in  other  Scarabaeids  this  organ  is  more  or  less  paired. 
Prof.  Smith  is  of  opinion  that  further  studies  of  this  sclerite  will  dis- 
close species  in  which  it  is  completely  divided. 

This  paper  again  suggests  strongly  to  us  the  necessity  for  a  uni- 
form nomenclature  of  the  insect  exoskeleton.  The  thoracic  nomen- 
clature of  MacLeay  is  a  well-grounded  philosophical  system  and  should 
be  generally  adopted.  We  need,  however,  an  extension  of  the  princi- 
ples used  in  this  system  to  other  parts  of  the  body,  and  ])articularly  to 
the  mouth-parts.  Having  once  satisfied  ourselves  of  the  homologic 
relationship  of  the  sclerites  of  the  maxilla,  labium,  and  mandible,  uni- 
formity in  the  nomenclature  of  these  parts  becomes  almost  a  necessity. 
The  objection  urged  against  such  a  nomenclature  will  be  naturally  the 
repetition  of  the  qualifying  term,  but  the  advantage  to  be  gained  by  a 
clear  and  thorough  understanding  at  once  conveyed  by  such  a  term  will 


*The  Mouth  Parts  of  Copris  Carolina,  with  notes  on  the  homologies  of  the  man- 
dibles.   By  John  B.  Smith.     Trans.  Amer.  Ent.  Soc,  xix,  pp.  83-87,  Plates  n  and  in. 
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much  more  than  compensate  for  the  disadvantage  mentioned.  For 
instance,  the  homologies  once  accepted,  how  much  better  it  would  be 
to  call  the  sclerite  named  terebra  by  Prof.  Smith,  at  once  plainly,  the 
mandibular  f/alea^  especially  since  the  use  of  the  word  terebra  alone  is 
confusing  and  necessitates  the  use  of  the  same  qualifying  adjective. 
With  the  parts  of  the  labium  there  is  naturally  less  reason  for  uni- 
formity of  nomenclature  from  the  fact  that  the  halves  of  this  organ  are 
so  frequently  consolidated.  Yet  even  here  the  nomenclature  should 
convey  the  homologic  idea.  Just  as  we  say  "maxillary  palpus"  aud 
"labial  palpus"  why  should  we  not  say  "maxillary  galea" and  "labial 
galea"  instead  of  "galea"  and  "paraglossa"? 


Bulletins  on  Spraying  -with  Insecticides  aud  Fungicides. — Following  the 
lead  of  Massachusetts,  New  York,  New  Jersey,  and  other  experiment 
stations  and  the  U.  S.  Department  of  Agriculture,  the  Michigan  and 
Pennsylvania  stations  have  fallen  into  line  and  issued  each  a  bulletin 
on  spraying  against  insects  and  fungous  diseases. 

The  Michigan  station  publishes,  under  the  title  ''  Insecticides  and 
Fungicides.  "*  a  bulletin  of  26  pages  by  Mr.  L.  R.  Taft,  horticulturist  of 
the  station,  devoted  principally,  however,  to  fungicides.  The  combined 
use  of  fungicides  and  insecticides  is  reported  as  satisfactory  under  the 
proper  conditions. 

The  Pennsylvania  station  bulletin  t  is  by  Mr.  George  C.  Butz  and 
bears  the  title  "Information  on  Spraying  Fruits." 

These  bulletins  are  of  the  practical  order,  furnishing  directions  for 
the  preparation  and  application  of  the  principal  chemicals  used  against 
insects  and  plant  diseases,  without  entering,  to  any  extent,  into  the 
details  of  experiments. 


Insects  -which  burrow  in  the  Stems  of  "Wheat-t — Under  this  caption  OUr 
agent,  Mr.F.  M.Webster,  summarizes  the  history  and  development  of,  and 
remedies  for,  the  Joint  Worm,  the  Wheat  Straw- worm,  the  Wheat-stem 
Saw-fly,  the  Grain  Bill-bug,  the  Stalk  Borer,  the  Wheat-stem  Maggot, 
and  the  Companion  Wheat-fly.  All  the  articles  are  well  illustrated,  and 
the  bulletin  as  a  whole  is  well  calculated  to  interest  grain  growers. 

*  Insecticides  and  Fungicides.  By  L.  E.  Taft,  Michigan  Agricultiiral  Experiment 
Station,  Agricultural  College.  Horticultural  Department.  Bulletin  83.  April,  1892. 
[pp.  26,  figs.  11.] 

t  Information  on  Spraying  Fruits.  By  George  C.  Butz.  Pennsylvania  State  Col- 
lege Agricultural  Experiment  Station,  Bulletin  No.  19.     April,  1892.    [pp.  13,  figs.  6.] 

t  Bulletin  of  the  Ohio  Agricultural  Experiment  Station.  Second  Series.  Vol.  v, 
No.  4.     April,  1892. 
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Mr.  Lawrence  Bruner's  Report  as  Entomologist  to  the  State  Board  of  Agri- 
culture in  Nebraska.— Mr.  Bruner's  reprint  of  his  report  from  the  Annual 
Keport  of  the  State  Board  of  Agriculture  for  1891  has  been  received. 
He  devotes  the  seventy  pages  allotted  to  him  to  a  consideration  of  the 
insects  which  affect  Corn.  He  shows  that  the  corn  crop  is  the  most 
important  of  the  staples  of  Nebraska  and  that  probably  one-seventh  of 
the  crop  is  annually  destroyed  by  insects.  He  lists  something  over  one 
hundred  species,  and  describes  their  habits  and  the  remedies  to  be 
used  against  them  in  a  clear,  popular,  and  condensed  manner,  illustrat- 
ing the  paper  with  88  figures,  none  of  which  are  original. 


Annual  Report  of  the  New  Jersey  Entomologist. — Pages  343  to  426  of 
the  Annual  Report  of  the  New  Jersey  Agricultural  Experiment  Station, 
1891,  is  occupied  by  the  Report  of  the  Entomologist.  In  the  general 
review  of  the  season  it  is  noted  that  much  damage  was  done  by  the 
Melon  Plant-louse,  the  Corn  Bill-bug,  and  the  Pear  Midge.  The  bulk 
of  the  report  is  taken  up  with  articles  which  have  already  appeared  in 
bulletins  and  which  have  been  duly  noticed  in  these  pages. 


SOME  INTERKELATIONS  OF  PLANTS  AND  INSECTS.* 

By  C.V.Riley,  Ph.D. 

It  is  my  purpose  tonight  to  present  some  phases  of  the  curious  inter- 
relations between  plants  and  insects.  In  doing  this  I  shall  not  have 
time  to  deal  with  the  remarkable  series  of  results  that  have  followed 
the  more  careful  and  accurate  investigations  of  the  so-called  insectivo- 
rous or  carnivorous  plants,  and  which  have  shown  that  these  plants,  are 
not  only  possessed  of  the  power  of  movement  depending  upon  nerve 
stimuli,  that  may  be  likened  in  almost  every  respect  to  the  automatic 
movements  of  animals,  but  that  they  actually  possess  digestive  powers 
and  properties  which,  chemically  and  functionally,  are  the  same  as 
those  by  which  animals  digest  their  food.  It  is  my  desire  rather  to  call 
your  attention  to  certain  phases  of  plant  fertilization  by  insects.  I 
need  not  tell  the  members  of  this  society  that  the  old  idea  that  flowers 
are  endowed  with  beauty  and  fragrance  for  our  particular  ])leasure  has 
been  effectually  set  aside  and  that  these  attributes  have  come  to  be 
looked  upon  in  their  true  light,  as  essential  to  the  plant's  existence 
and  perpetuation;  that,  in  other  words,  color,  form,  odor,  secretions, 
and  the  general  structure  of  flowers  all  have  reference  to  insects.  Nor 
need  I  dilate  on  the  need  of  cross-fertilization  in  plants  generally  or  the 
modification  which  insect  poUenizers  have  undergone  as  a  consequence 

*Read  before  the  Biological  Society  of  Washington,  April  2, 1892. 
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of  this  need.  Some  of  the  more  interesting  facts  are  particularly  well 
exemplified  in  our  orchids,  to  the  philosophic  study  of  which  Darwin's 
important  work  "On  the  Fertilization  of  Orchids"  gave  a  distinct 
impulse.  But  here  we  have  adaptation  of  the  plant  only,  and  with 
scarcely  an  exception  most  flowers,  including  those  of  our  orchids,  may 
be  fertilized  by  different  insects.  There  are,  in  fact,  few  which  are 
dependent  on  a  single  species  for  pollination,  and,  so  far  as  I  know, 
our  yuccas  furnish  the  only  instance  of  this  kind.  It  is  to  the  fertili- 
zation of  these  plants  that  I  woukl  first  draw  your  attention. 

The  Yuccas  (Fig.  57)  ai-e  a  characteristic  American  group  of  liliaceous 


Fig.  57.  — Flower  of  Yucca  aloi/oUa  fully  opened. 

plants,  finding  their  home  more  particularly  in  the  southern  United 
States  and  Mexico.  There  are  many  species  which  have  been  divided 
even  into  subgenera  by  Dr,  Engelmann,  as  Sarcoyucca,  Clistoyucca, 
Chenoyucca,  and  Hesperoyucca ;  but  for  our  present  purpose  they  may 
all  be  included  under  the  one  g^nus  Yucca,  as  they  all  jjossess  certain 
characteristics  in  common,  viz,  a  thick,  submucilaginous  root,  which  is  in 
reality  a  subterranean  stem;  lance-shaped,  evergreen  leaves,  narrow  or 
broad,  rigid  or  flaccid,  and  with  the  edge  either  fllamentose,  smooth,  or 
more  or  less  distinctly  serrate.  The  leaves  produce  a  coarse  fiber,  val- 
uable for  certain  kinds  of  fabrics,  while  the  trunks  of  the  tree  Yuccas 
have  been  used  to  make  the  toughest  kind  of  paper.  The  fruit  of  some 
species,  as  of  aloifoUa  and  haccata,  is  fleshy  and  edible.  It  is,  however, 
the  flowers  to  which  I  would  draw  more  especial  attention.  They  are 
produced  in  large  panicles,  and  are  characterized,  as  a  rule,  by  the 
anthers  not  reaching  anywhere  near  the  stigma,  vso  that  fertilization 
unaided  can  take  place  only  by  the  merest  accident.  The  Yuccas  show 
great  variation  in  detail,  both  in  leaf,  general  habitus,  flower-stalk,  flower 
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and  fruit,  fioiu  the  common  sessile  Yucca  Jilamentom  of  our  gardens  to 
tbe  arboreal  forms,  like  hrcvifoUa  of  the  Mojave  Desert  and  Jilifera  of 
Mexico.  My  remarks  will  be  based  chiefly  on  Yucca  filamentosa,  Mhich 
is  indigenous  to  the  Southeastern  States  and  is  cultivated  beyond  its 
natural  range,  under  a  number  of  horticultuial  variety  names,  in  our 
gardens. 

An  examination  of  the  flower  will  show  at  once  the  peculiarities  which 
I  have  alluded  to  as  characteristic  of  the 
genus.  The  stamens  or  filaments  are  bent 
away  from  the  stigma  and  do  not  reach 
more  than  two -thirds  the  length  of  the 
pistil,  the  stigmal  opening  being  at  the 
tip  of  the  prolonged  style  and  nowhere 
within  reach  of  the  stamens,  while  the 
pollen  either  remains  attached  to  the  open 
and  withered  anthers  or  falls  in  different 
sized  lum])s  on  the  underside  of  the  peri- 
anth. It  can  not  be  introduced  into  the 
stigmatic  tube  without  artificial  aid,  and 
the  plant  depends  absolutely  on  the  little 
white  moth  belonging  to  the  Tineina  and 
known  as  Pronnba  yuccasella  Eiley  (Fig. 
58). 


*'«. 


Fig.  58.— Pro.nuba  ydccasella  :  a.  lar- 
va ;  6,  ?  motli  with  closed  wing ;  c,  do. 
•with  wings  expanded,  natural  size;  d, 
side  view  of  larval  joint;  e.  head  of 
larva,  beneath;  /,  do.  above;  g,  tho- 
racic leg  of  same;  h,  maxilla;  U  man- 
dible; j,  spinneret  and  labial  palpi ; 
k,  antenna,  enlarged. 


STRCTCTUBAL    CHARACTERISTICS    OF    PRONUBA. 

Upon  a  superficial  view,  this  little  moth  shows  nothing  very  pecul- 
iar. The  general  coloration  is  white,  the  primaries  being  purely  white 
on  the  upper  surface,  so  that  when  at  rest  in  the  half-open  flowers  of 


Fig.  59.— Pronuba  yuccasella:  Generic  characters — a,  side  view  of  bead  and  neck  of  female  de- 
nuded, showing  how  the  collected  load  of  pollen  (1)  is  held  by  the  tentacles  (2) ;  b,  maxillary  tentacle 
and  palpus;  c,  an  enlarged  spine ;  d,  palpus  separated ;  e,  scale  from  front  wing ;/,  front  leg ;  g,  iiali>u8; 
h,  i,  front  and  hind  wings  denuded ;  j,  anal  joint  of  female  with  ovipositor. 
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the  Yucca  it  is  uot  easily  detected.  The  under  surfaces,  however,  are 
dusky,  aud  offset  in  iiight  the  whiteness  of  the  rest  of  the  body,  so  as 
to  reiuler  the  species  somewhat  difficult  of  detection  while  flitting  from 
plant  to  plant.  The  male  shows  no  very  marked  peculiarities  to  distin- 
guish him  from  the  other  members  of  the  family,  the  most  noticeable 
being,  perhaps,  the  prominence  of  the  exix)sed  parts  of  the  genitalia. 
The  female,  however,  shows  some  remarkable  structural  i)eculiarities 
(Fig.  50),  which  admirably  adapt  her  for  the  functions  she  has  to  per- 
form, for  she  must  fertilize  the  plant,  since  her  larviB  feed  upon  the 
seeds. 

Now,  if  1  should  ask  any  well-informed  entomologist  what  are  the 
characteristics  of  the  Lepidopterous  moth  in  the  imago  state,  lie  would 
unhesitatingly  answer:  The  lack  of  all  prehensile  organs,  and  a  coiled 
tongue  capable  of  sacking  liquids.  If,  again,  I  should  ask  what  distin- 
guishes the  Lepidoptera  from,  say,  the  Hymenoptera,  in  the  methods 
of  oviposition,  he  would  answer  that  the  Lepidoptera  lay  eggs  possess- 
ing, it  is  true,  an  infinite  diversity  of  form,  but  usually  attached  exter- 
nally to  some  part  of  the  food-plant  of  the  species,  while  the  Hymenop- 
tera, as  a  rule,  secrete  theirs,  and  are  furnished  with  either  a  puncturing, 
boring,  or  sawing  instrument  for  that  purpose.  The  generalization 
would  be  entirely  justified,  though  there  are  many  curious  exceptions 
to  it,  especially  in  the  very  group  Tineina  to  which  our  Yucca  Moth 
belongs.  It  is,  however,  necessary  to  state  these  general  truths  in  order 
to  convey  a  just  idea  of  the  exceptional  nature  of  the  two  organs  to 
which  I  wish  to  draw  your  attention.  The  first  is  a  pair  of  maxillary 
tentacles  which  are  prehensile  and  spinous  on  their  under  surface. 
They  are  peculiar  to  the  genus  Pronuba  aud  exist  in  no  other  genus  of 
the  many  thousands  of  butterflies  and  moths.*  The  other  organ  is  the 
ovipositor,  which,  instead  of  being  a  simple  opening,  as  typically  found 
in  Lepidoptera,  is  here  modified  into  a  complex  combination  of  lance 
and  saw.  Ordinarily  it  is  withdrawn  and  hidden,  but  when  in  action 
is  projected  far  beyond  the  tip  of  the  abdomen,  and  is  then  seen  to  con- 
sist of  two  principal  parts,  the  basal  part  being  imbricato-granulate, 
i.  e.,  having  a  delicate,  file-like  structure,  the  terminal  part  being  smooth, 
but  having  near  the  end  a  dorsal  serrate  chitinous  wing  and  a  still  more 
strongly  toothed  corneous  tij).  The  internal  structure  is  seen  to  consist 
of  two  stout  rods  extending  along  the  thin  walls  to  the  very  tip,  and  of 
a  ventral  canal  or  passage-way  for  the  delicate  oviduct,  which  is  silk- 
like and  elastic  and  may  be  extruded  for  a  great  length  from  an  outlet 
near  the  end  of  the  ovipositor.  This  oviduct  is  smooth  l)asally,  but 
armed  along  its  terminal  third  with  retrorse  hairs,  increasing  somewhat 
in  numbers  and  strength  toward  the  tip,  around  which  they  are  almost 
spinous.     At  first  sight  these  would  seem  to  be  out  of  place  aud  to  im 

^  There  are  over  12,000  described  species  of  Lepidoptera  from  Europe  and  America, 
and  those  from  other  parts  of  the  world  will  double  this  number.  Nearly  as  mauj 
more  remain,  perhaps,  to  be  described. 
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pede  rather  than  aid  the  insertion  of  such  a  delicate  filament;  but,  as 
we  shall  presently  see,  the  act  of  ovipositioii  is  a  most  intricate  and  dif- 
ficult one  and  these  hairs  are  doubtless  sensitive  and  tactile,  and  serve 
the  double  purpose  of  enabling  the  moth  to  feel  her  way  in  the  ovarian 
cell  and  of  temporarily  anchoring  in  the  soft  wall  thereof  while  the  egg 
IS  being  passed  to  its  destination.  It  will  be  seen  that  this  ovipositor 
is  admirably  adapted  for  cleaving  through  the  young  fruit,  and  then 
running  the  egg  into  the  ovarian  cavity,  as  will  be  presently  described. 
The  manner  in  which  this  ovipositor  is  worked  by  the  four  rods  attached 
to  strong  muscles  is  indicated  at  Fig.  60,  0,  the  two  inner  rods  forming. 


Pig.  60.— A,  tip  of  anal  joiut  and  vaginal  projection  of  ?  Pronuba  yuccasella  from  side,  sliowing  ovi 
positoi  with  parts  extended;  &,  basal  joint;  c,  its  file-like  surface ;  d,  terminal  joint  with  its  dorsal  ser- 
rate wing  (/),  its  dentate  tip  (e),  its  ventral  membranous  outlet  (gr),  and  the  extended  oviduct  (Ai ;  B. 
the  same  parts  further  enlarged;  C,  ventral  view  of  tip  of  abdomen,  showing  the  two  pair  of  rods  t,  i 
and  A-,  k,  with  their  muscular  attachments,  the  parts  of  the  ovipositor  similarly  lettered  as  in  A  ;  m.  m, 
eggs  taken  from  Yucca  pistil;  n,  egg,  showing  development  of  embryon ;  o,  mature  egg  from  ovary  of 
2  ;  /•,  «,  genital  claspers  of  cf ,  lateral  and  dorsal  view— all  enlarged,  the  eggs  with  the  pedicels  rather 
too  thick, 

as  already  indicated,  the  rigid  portion  of  the  ovipositor  proper  and  the 
imbricate  basal  portion  of  the  covering  facilitating  the  invagination  of 
the  basal  part  when  the  ovipositor  is  withdrawn.  The  two  outer  rods 
are  attached  to  strong,  muscular  tissue  in  the  walls  of  the  vagina,  and 
when  the  ovipositor  is  extended  to  its  utmost  limit  this  vaginal  portion 
is  partially  extruded  so  as  to  appear  like  a  basal  subjoint.  More  detailed 
characterization  of  these  parts  is  unnecessary  in  this  connection. 
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THE    ACTS    OF    POLLINATION    AND    OVIPOSITION. 

Having  thus  drawn  attention  to  the  most  characteristic  structures  of 
Pronuba,  we  shall  better  understand  the  following  account  of  the  acts 
of  pollination  and  oviposition  which  I  quote  from  an  article  recently 
prepared  for  the  Annual  Report  of  the  Missouri  Botanic  Garden: 


Though  all  the  acts  of  the  female  are  nocturnal,  it  is 
not  at  all  cliflQcult  to  follow  them  with  a  lantern,  for, 
albeit  ordinarily  shy,  she  may  be  closely  approached 
when  about  to  oviposit.  Her  activity  begins  soon  after 
dark,  but  consists,  at  first,  in  assiduously  collecting  a 
load  of  pollen.  She  may  be  seen  running  up  to  the  top 
of  one  of  the  stamens  and  bending  her  head  down  over 
the  anther,  stretching  the  maxillary  tentacles,  so  wonder- 
fully modified  for  the  purpose,  to  their  fullest  extent, 
the  tongue  uncoiled  and  reaching  to  the  opposite  side 
of  the  stamen  (Fig.  61).  In  this  manner  she  is  able  to 
obtain  a  firm  hold  of  the  stamen,  while  the  iiead  is 
kept  close  to  the  anther  and  moved  peculiarly  back  and 
forth,  something  as  in  the  motion  of  a  caterpillar  when 
feeding.  The  maxillary  palpi  are  used  in  this  act  very 
much  as  the  ordinary  mandibles  are  used  in  other  in 
sects,  removing  or  scraping  the  pollen  from  the  anthers 
toward  the  tentacles.  After  thus  gathering  the  pollen 
she  raises  her  head  and  commences  to  shape  it  into  a 
little  mass  or  pellet  by  nsing  her  front  legs,  very  much 
as  a  cat  does  when  cleansing  her  mouth,  sometimes  using 
only  one  leg,  at  another  time  both,  smoothing  and  press- 
ing the  gathered  jjollen,  tUe  tentacles  meanwhile  stretch- 
ing and  curving.  After  collecting  all  the  pollen  from 
one  anther  she  proceeds  to  another  and  repeats  the 
operation,  then  to  a  third  and  fourth,  after  which, 
with  her  relatively  large  load — often  thrice  as  large  as 
the  head— held  firmly  against  the  neck  and  fi'ont  trochan- 
ters, she  usually  runs  about  or  flies  to  another  jilant;  for  I  have  often  noticed  that 
oviposition,  as  a  rule,  is  accomplished  in  some  other  flower  than  that  from  which 
the  pollen  was  gathered,  and  that  cross  fertilization  is  thus  secured.  * 

Once  fully  equipped  with  this  important  commodity,  she  may  be  seen  either 
crawling  over  or  resting  within  the  flower,  generally  with  the  head  toward  the  base. 
From  time  to  time  she  makes  a  sudden  dart  and  deftly  runs  around  the  stamens,  and 
anon  takes  a  position  with  the  body  between  and  the  legs  straddling  two  of  them, 
her  head  being  usually  turned  toward  the  stigma.  As  the  terminal  portion  of  the 
stamens  is  always  more  or  less  recurved,  she  generally  has  to  retreat  between  two 
of  them  until  the  tip  of  her  abdomen  can  reach  the  pistil.  As  soon  as  a  favorable 
point  is  reached,  generally  just  below  the  middle,  she  rests  motionless  for  a  short 
time,  when  the  abdomen  is  slightly  raised  and  the  lance-like  ovipositor  is  thrust  into 
the  soft'  tissue,  held  the  best  part  of  a  minute,  while  the  egg  is  conducted  to  its 
destination,  and  then  withdrawn  by  a  series  of  up-and-down  motions. 


Fig.  61.— Female  Pronuba 
yuccasella  gathering  pol- 
len, —  ;<  5. 


"  The  actions  here  described  are  sometimes  quite  deliberate,  but  often  they  are  too 
rapid  to  be  analyzed,  and  the  running  to  the  top  of  the  stamen  and  the  motion  of 
head  in  gathering  the  pollen  are  in  time  and  manner  much  the  same  as  in  thrusting 
the  pollen  into  the  stigma. 
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In  non-technical  language,  the  pistil  or  the  young  fruit,  helow  the  stigmatic  tube, 
shows  externally  at  this  time  six  quite  distinct  longitudinal  divisions,  each  having 
a  median  ridge,  there  being  six  corresponding  depressions  or  concavities  in  which 
the  six  stamens  fit,  especially  at  the  base.     Technically  the  pistil  is  a  three-celled 


Fig.  02.— Flower  of  Yiicra  filamentosa  with 
positing. 


ear  petarl.s  removed,  sLowiu^j;  Promil 


ovary,  the  style  bifid  at  the  tip  and  united  so  as  to  form  the  stigmatic  tube.  A  trans- 
verse section  anywhere  about  the  middle  will  show  that  each  of  the  six  longitudinal 
sections  contains  a  row  of  ovules  within  an  ovarian  cell.  More  strictly,  the  ovules 
are  in  pairs,  as  there  are  but  three  primary  sections  or  carpels,  divided  by  three 


Fig.  6S.— Transverse  section  of  one  of  the  carpels  of  Yucca  pistil ;  a.  ovule ;  6.  fniiiciilus ;  c,  placenta; 
■d.  ovarian  cell;  c,  fibro-vascular  bundles;  /,  fibro-vascular  tissue;  r/,  primary  dissepiment — X  9. 


primary  divisions  or  dissepiments.  Fig.  63  shows  a  transverse  section  of  one  of 
these  primary  divisions  or  carpels,  which  well  indicates  the  position  of  the  ovule 
(a),  the  fnuiculus  (h),  the  placenta  (c),  and  the  ovarian  cell  (d).  As  the  fruit  en- 
larges, the  three  secondary  dissepiments  narrow  and  coalesce,  while  tlie  other  three 
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widen,  so  that  the  pod  becomes  practically  three-lobed,  aud  the  seeds  are  more  dis- 
tinctly in  pairs,  the  inner  sides  straight  and  the  external  quite  convex.  In  ovipo- 
sitiou  the  young  fruit  is  pierced  just  within  the  ridge  in  the  depression  occupied  by 
the  stamens,  and  almost  always  on  the  side  of  one  of  the  primary  or  deeper  divisions 
where  the  walls  are  thinnest,  so  that  the  ovijjositor  enters  the  ovarian  cell  at  the 
external  or  rounded  side  of  an  ovule  aud  does  not  ordinarily  touch  the  ovule  itself. 
Earely,  however,  the  ovipositor  penetrates  the  ridge  and  passes  between  two  of  the 
ovules,  or  sometimes  even  penetrates  one,  this  last  case  being,  however,  quite  excep- 
tional. 

The  egg  is  an  extremely  delicate,  thread-like  structure,  averaging  1.5  mm.  in 
length  and  less  than  0.1  mm.  (Fig.  60,  m,  n,  o)  in  diameter,  tapering  at  the  base  and 
enlarging  slightly  toward  the  capitate  end,  which  has  also  a  slightly  indurated 
point.     It  is  impossible  to  follow  it  with  the  unaided  eye,  or  in  fact  with  an  ordinary 
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Fig.  64. — a,  longitudinal  section  of  pistil  of  Yucca  filamentosa,  showing  {b,  b)  punctures  of  Pronuba, 
and  {c,  c)  the  normal  position  of  her  eggs  in  the  ovarian  cell;  d,  .section  of  a  punctured  carpel  7  days 
after  oviposition,  showing  the  egg  yet  nnhatched  and  the  manner  in  which  tlie  ovules  in  the  neigh- 
borhood of  puncture  have  been  arrested  in  development  so  as  to  cause  the  constriction ;  e,  section  of 
an  older  carpel,  showing  the  larva  above  the  original  puncture ;  /,  a  seed  13  days  from  oviposition,  show- 
ing young  larva  at  funicular  base — enlargements  indicated. 

lens,  even  if  the  pistil  be  at  once  plucked  and  dissected;  but  by  means  of  careful 
microscopic  sections  we  may  trace  its  course.  From  the  position  assumed  by  the 
moth,  the  ovii^ositor  ptmctures  the  pistil  somewhat  obliquely,  but  as  the  egg  is 
much  longer  than  the  diameter  of  the  ovarian  cell,  the  delicate  oviduct  of  the  moth 
bends  and  then  runs  vertically  along  the  inner  part  of  the  cell  next  the  placenta, 
aud  leaves  the  egg  extending  iu  this  longitudinal  direction  along  some  seven  or 
eight  ovules,  as  shown  in  the  illustrations  (Fig.  64  c,  c).  The  apical  end  of  the  egg 
soon  enlarges  (Fig.  60,  «),  aud  the  embryo  may  be  seen  developing  in  it  very  much 
as  in  the  case  of  the  similarly  elongate  egg  of  gall-flies  (Cynipidaj),  though  the 
pedicel  does  not  shorten,  as  observed  in  these  last.  Segmentation  is  noticeable  on 
the  second  day,  and  the  Yucca  ovule  at  once  begins  to  swell  and  eularge,  the  irritation 
(doubtless  mechanical)  influencing  the  plant  tissue  much  as  in  the  case  of  the  punc- 
tures of  the  gall-flies  just  mentioned.  Sometimes  two  or  more  adjacent  ovules  are 
thus  affected. 

771—1^0.  11 2 
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It  maybe  well  right  hereto  look  a  little  more  closely  into  the  minuter 
characteristics  of  the  Yucca  flower  at  this  stage  of  its  develoiiment, 
that  we  may  understand  more  fully  the  action  and  influence  of  the  moth. 
In  my  first  article,  published  some  twentj^  years  ago,  announcing  the 
discovery  of  Pronuba  and  its  action  on  Yucca  pollination,  I  was  strongly 
inclined  to  the  idea  that  the  act  of  pollination  had  some  compensating 
inducement  to  the  moth,  aside  from  the  impelling  instinct  of  perpetua- 
tion of  the  species.  At  that  time  it  was  supposed  that  the  stigmatic 
liquor  was  nectariau,  and  the  conclusion  was  justifiable  that  the  moth, 


Fig.  65.— Kectar  apparatus  of  Yuc<a:  a.  lougitudinal  section  of  pistil,  witliduct  (d)  and  gland  (r;) ;  b, 
cross  section  about  middle,  showing  same  parts :  c,  still  more  enlarged  cross  section  of  nectar  appa- 
ratus; e,  structure  of  septal  gland— after  Trelease ;  ft,  longitudinal  section  of  top  of  pistil,  showing 
stigmatic  tube  («)  ovarian  cell  (oc).  ovule  <o),  funiculus  (/).  placenta  {p).  and  fibro- vascular  tiss\ie  (/r). 

attracted  to  it  for  feeding  purposes,  would  incidentally  induce  pollina- 
tion. On  this  view  of  the  matter  it  did  not  require  a  great  stretch  of 
the  imagination  to  conceive  that  the  pollen  might  also  incidentally  ac- 
cumulate in  the  spines,  and  that  the  vigorous  action  of  the  head  that 
had  been  noticed  might  even  be  considered  as  an  effort  to  get  rid  of  the 
incumbrance  while  feeding.  In  those  days  1  was  more  imbued  with  the 
common  notion  that  lower  creatures  are  impelled  for  the  most  part  un- 
consciously to  their  acts.  Twenty  years  of  study  and  experience  have 
only  served  to  prove  the  acts  of  Pronuba  the  more  unselfish  and  with- 
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out  food  inducement.  A  longitudinal  section  of  the  upper  portion  of 
tlie  pistil  will  show  the  style  with  the  stigmatic  tube,  M' hich  at  this  time 
comnumicates  with  the  ovarian  cells,  o^ow,  Trelease  has  shown  that  the 
stigmatic  liquor  is  not  nectariau,  but  that  the  slight  amount  of  nectar 
associated  with  the  Hower  is  secreted  in  pockets  formed  by  the  partitions 
that  separate  the  three  cells  of  the  i^istil,  and  which  open  externally 
near  the  style  by  a  contracted  pore  from  which  the  nectar  is  poured 
through  a  capillary  tube  to  the  base  of  the  pistil.  The  accompanying- 
illustration  (Fig.  65)  renders  this  more  intelligible,  a  being  a  longitud- 
inal section  through  the  center  of  a  pistil,  showing  the  septal  gland  (</), 
the  duct  (tZ),  and  the  outlet  at  the  base;  h  a  cross  section  of  the  pistil 
about  the  middle,  also  showing  the  duct  {d),  and  gland  (</)  f  c,  a  more 
enlarged  cross  section  of  the  nectar  apparatus;  e  showing  more  fully 
the  structure  of  the  septal  glaud,  while  h  is  a  longitudinal  section  of 
the  top  of  the  pistil,  through  the  lobes,  showing  how  the  stigmatic  tube 
(6)  connects  with  the  ovarian  cell  (o  c),  o  being  the  ovary,  /the  funicu- 
lus, j;  the  placenta,  and/  y  fibro- vascular  tissue. 

These  interesting  facts,  which  I  have  fully  verified,  show  that  nectar- 
feeding  insects  seek  it  not  about  the  stigma,  but  at  the  base  of  the 
stamens  or  of  the  petals,  whether  within  or  without.  In  short,  the 
nectar  in  these  Yucca  flowers  has  no  value  in  pollination,  and  Pronuba, 
in  collecting  the  pollen  and  transferring  it  to  the  stigma,  finds  no  food 
compensation,  a  conclusion  which  is  confirmed  by  a  study  of  the  minute 
structure  and  internal  anatomy  of  the  moth,  which  indicate  that  the 
tongue  proper,  though  strongly  developed,  has  to  a  great  extent,  if  not 
entirely,  lost  its  function  as  a  sucking  organ,  and  that  the  alimentary 
canal  is  practically  functionless,  being  aborted  before  reaching  the  anus. 
This  defunctionizatiou,  if  I  may  use  the  term,  of  important  structures 
has  not  proceeded  so  far  in  Pronuba  yiiccasella  as  in  P.  maculata,  which 
pollinizes  Yucca  ivhipplei.  Those  not  familiar  with  the  structure  of 
Lepidoptera  will  hardly  appreciate  the  modifications  to  which  I  shall 
allude,  however,  without  the  preliminary  statement  that  the  tongue  in 
Lepidoptera  consists  of  two  distinct  parts  (maxilhie)  which  are  more  or 
less  concave  on  their  inner  side  and  united  at  the  borders  of  the  con- 
cave portion  by  certain  locking  arrangements  to  form  between  them 
the  sucking  tube.  Xow,  while  in  most  cases  the  two  parts  may  be  re- 
laxed and  separated  by  force,  in  nature  they  are  never  so  separated, 
while  the  tip  of  the  tongue  is  more  or  less  acuminate  and  the  two  parts 
here  very  firmly  united. 

In  Pronuba  yuccasella  1  had  often  noticed  that  the  two  parts  became 
separated,  and  in  fact  were  almost  always  separated  toward  the  tip, 
thus  suggesting  the  loss  of  function  as  a  sucking  organ,  but  otherwise 
the  tongue  is  strongly  developed,  and,  with  the  exception  of  the  weak- 
ness of  the  locking  arrangement,  not  particularly  abnormal.  In  Pro- 
nuba maculata,  however  (Fig.  06),  the  two  parts  of  the  tongue  are  but 
very  feebly  united,  and  often  more  or  less  disconnected,  and  are  actu- 
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ally  thickly  covered  with  minute  hairs  and  more  .sparsely  with  longer 
spinous  hairs,  intermixed;  they  are  also  swollen  and  enlarged  toward 
the  base.  The  import  of  this  fact  can  be  best  conveyed  to  you  by  the 
statement  that  in  all  other  Lepidoptera  that  I  know  of  the  tongue  is  a 
smooth  organ  and  in  no  way  armed,  except  near  the  tip.  In  short,  tlie 
tongue  in  Fronuha  maculata  has  become  an  accessory  tentacle,  serving 
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Fig.  66.— Pronuba  maculata :  a,  tip  of  female  abdomen;  hj  o,  basal  joint  of  ovipositor;  tj  o,  ter- 
minal joint  of  ovipositor;  o  T,  oviduct;  «i p,  mas. palpus ;  m  <,  maxiliary  tentacle;  t,  tongne;  g s,  clas- 
pers  of  male  from  side ;  g  r,  claspers  of  male  from  behind— enlargement  indicated ;  p  r,  front  wings, 
showing  arrangement  of  spots  in  two  of  the  more  common  forms,  hair  lines  showing  natural  size. 

and  helping  in  pollination,  but  probably  incapable  of  use  for  feeding 
purposes.  These  structural  peculiarities  justify  the  conclusion  which 
observation  confirms,  that  Pronuba  does  not  feed  in  the  imago  state. 
In  other  words,  she  has  no  incentive  to  go  to  the  stigma  with  her  load 
of  pollen,  other  than  that  of  polliniziug,  and  the  slight  amount  of  nec- 
tar which  the  plant  secretes  is  well  calculated  to  lead  other  insects 
which  seek  it  away  from  the  stigma  and  thus  not  to  interfere  with 
Pronuba's  mission. 

DEVELOPMENT    AND    TRANSFORMATIONS    OF    PRONUBA. 

On  this  subject  I  need  only  remark  that  the  action  of  oviposition 
causes  a  disorganization  of  the  plant  tissues  in  the 
immediate  neighborhood  of  the  apical  portion  of  the 
egg  and  the  swelling  of  the  adjacent  ovules;  that  the 
embryo  develops  in  the  capitate  end  of  the  egg,  and 
while  the  larva  is  white  at  first,  or  of  the  exact  color 
of  the  young  ovule,  it  becomes  slightly  greenish  or 
roseate  when  full  grown,  which  is  in  about  a  month, 
or  coincident  with  the  ripening  of  the  seed.  It  perfo- 
rates the  capsule  and  drops  to  the  ground,  having  six 
thoracic  legs,  which  doubtless  aid  it  at  this  period 
of  its  life.  It  remains  through  the  fall,  winter,  and 
early  spring  months  in  a  tough  cocoon,  transforms  to  the  chrysalis 


Fig.  67.— Pronuba 
YUCCASELLA:  I,  male; 
m,  female  chrysalis. 
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state  about  a  ^''eek  before  the  Yuccas  bloom  agaiu,  and  finally  issues 
as  a  moth  to  continue  the  annual  cycle  of  its  career.  The  chrysalis 
(Fig,  67)  has  a  capitate  spine  and  a  series  of  dorsal  spines,  some  of 
which  are  spatulate  and  admirably  fitted  for  helping  it  to  work  through 
the  ground. 

The  effect  of  the  puncture  of  the  female  moth  on  the  fruit  is  at 
once  noticeable  by  a  darker  green  discoloration  externally.  In  time 
this  becomes  a  depression,  causing  a  constriction  of  the  pod,  and  the 
irregularities  of  the  pod  (Fig.  68,  b,  c),  which  have  been  supposed  to 
be  characteristic  of  the  genus  Yucca,  are  really  due  to  these  punctures, 
which  ordinarilj^  occur  just  below  the  middle.     The  absolute  need  of 


Fig.  G8.— Matare  pods  of  Twcca  angmtifolia:  a,  artificially  poUinized  and  protected  from  Pronuba; 
6,  normal  pod,  showing  constrictions  resulting  from  Pronuba  puncture  and  exit  holes  of  larva;  c,  one 
of  the  lobes  cut  open,  showing  larva  within. 

Pronuba  in  the  pollination  of  our  dehiscent  Yuccas  I  have  proved  over 
and  over  again  in  many  ways.  The  plant  never  produces  seed  where 
Pronuba  does  not  exist;  it  never  produces  seed  when  she  is  excluded 
artificially,  and  experiments  which  I  have  made  with  artificial  or  brush 
pollination  all  show  that  it  is  much  more  difficult  to  insure  complete 
fructification  than  would  at  first  appear,  and  that  the  act  of  pollination 
is  rarely  performed  with  a  brush  or  by  using  the  flower's  own  filaments 
as  successfully  as  it  is  done  by  Pronuba.  It  is  Pronuba  yuccasella 
which  pollinizes  all  our  Yuccas  east  of  the  Rocky  Mountains,  so  far  as 
known,  and  the  species  is  remarkably  uniform  in  character,  its  appear- 
ance being  coetaneous  with  the  flowering  of  Yucca  filamentosa.  On  the 
western  plains  its  appearance  has  become  adapted  to  the  flowering  of 
Yucca  angustifoUa,  but  in  the  east,  where  these  two  species  of  Yucca 
are  frequently  grown  side  by  side,  Y.  angustifoUa  flowers  two  or  three 
weeks  earlier  than  Y.  Jilamentosa,  and  generally  too  early  to  receive  the 
visits  of  Pronuba,  so  that  it  produces  seed  only  on  very  rare  occasions. 
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Yucca  brevifoUa  is  pollinized  by  Pronuba  synthetica  Riley,  the  most 
remarkable  sx)ecies  of  the  genus,  having  very  stout  maxillarj^  tentacles, 
a  very  stout  o\di^ositor,  shorter  than  that  of  yuccasella,  but  character- 
ized chiefly  by  having  fuliginous  and  unsealed  wiiigs,  and  a  polished, 
naked,  and  flattened  body — structures  all  well  adapted  for  crawling 
between  and  about  the  compact  and  crowded  flowers,  with  their  thick 
and  leathery  petals,  but  very  abnormal  in  the  Lepidoptera.  In  fact, 
this  species  strongly  recalls  in  its  general  aspect  some  of  the  saw-flies 
belonging  to  the  genus  Dolerus,  the  resemblance  being  heightened  by 
the  rather  conspicuous,  cenchri-like  spots,  and  by  the  conspicuous  divi- 
sion between  the  thorax  and  abdomen.  It  also  strikingly  recalls  some 
of  the  Neuroptera,  as  Sialis  Infnmaia. 

Now,  these  resemblances  to  insects  of  different  Orders,  and  to  families 
which  are  generally  considered  to  be  of  low  type  within  their  Order, 
can  not  possibly  be  mimetic,  as  there  can  be  no  conceivable  cause,  pur- 
pose, or  advantage  in  the  mimicry.  It  is  also  impossible  to  account 
for  these  resemblances  upon  any  present  genetic  connection.  Yet  we 
are  hardly  justified  in  disposing  of  them  as  merely  accidental  and  with- 
out meaning.  They  suggest  a  possible  synthesism  in  the  past,  when 
types  were  less  specialized  and  present  Orders  had  not  become  so  well 
differentiated. 

Yucca  wMpplei,  which  occurs  in  southern  California,  has  flowers  dis- 
tinguished by  their  relatively  long  and  stout  stamens,  the  pollen  of 
which  is  copious  and  glutinous,  not  to  say  nuicilaginous,  and  a  short, 
contracted  style,  with  the  stigma,  however,  expanded  and  covered  with 
sticky  threads.  It  is  pollinized  by  Fromiha  maculata  Eiley,  which,  as 
already  shown,  has  a  tongue  modified  into  an  accessory  pollen-gathering 
organ.  If  any  species  of  Yucca  would  seem  not  to  need  a  special  in- 
sect for  pollination,  Yucca  wliippleiisthut  species;  for  the  long  stamens, 
the  sticky  and  abundant  pollen,  and  the  peltate,  hairy  stigma  would 
all  seem  to  facilitate  ordinary  pollination.  Nevertheless,  the  very  re- 
stricted style  would  seem  to  be  purposely  developed  to  counteract  these 
other  facilities,  and  we  find  a  Pronuba  associated  with  it,  with  a  re- 
markably modified  tongue,  and  with  the  maxillary  tentacles  very  long 
and  attenuated  at  the  tip — structures  which  doubtless  enable  the  moth 
to  perform  the  act  of  pollination.  I  have  never  been  able  to  observe 
the  act,  nor  has  anyone  yet  recorded  either  the  acts  of  pollination  or 
oviposition.  There  will  be  nothing  peculiar  about  the  latter,  but  I 
shall  be  very  glad  to  get  actual  experience  in  reference  to  the  former, 
as  I  am  satisfied  that  the  observed  facts  will  show,  still  more  fully  than 
in  the  case  of  Pronuba  yuccasella,  that  the  special  modifications  of  both 
flowers  and  insects  have  gone  on  until  the  mutual  interdependence  has 
become  absolute.* 

""  Siuce  this  was  written  Mr.  D.  W.  Coquillet  lias,  at  my  solicitation,  carefully 
watclied  the  acts  of  pollination  and  oviposition  in  this  species,  and  his  accounts  aa 
comnumicated  show  that  the  actions  of  Fronuha  maculata  are  substantially  similar 
to  those  of  P.  yuccasella. 
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There  is  much  yet  to  learn  of  the  pollination  of  other  species  of  Yucca, 
and  I  am  liarticularly  anxious  to  obtain  the  insects  which  will  doubtless 
be  found  associated  with  them.  The  Eegal  Tree  Yucca,  Yucca  Jilifera, 
of  northeastern  Mexico,  reaching  a  height  of  50  feet,  with  its  pendulous 
panicles  5  or  C  feet  long,  has  a  very  elongate  i)istil  and  comparatively 
short  stamens.  The  few  pods  which  I  have  been  able  to  examine  indi- 
cate the  presence  of  a  Pronuba  and  doubtless  of  a  distinct  species 
which  will  prove  very  interesting.  Yucca  haccata,  Y.  trecuUana,  and 
all  the  species  which  are  sufficiently  distinctive  in  character  and  in 
range  may  be  expected  to  have  special  Pronubas  associated  with  them. 

THE  BOGUS  YUCCA  MOTH. 


Fig.  69.— Peodoxcs  decipiens:  a, 
imago,  wings  closed;  b,  female 
imago,  wings  expanded— natural 
size ;  c,  enlarged  maxillary  palpus 
with  its  basal  tubercle. 


An  interesting  fact  connected  with  Pronuba  and  Yucca  polUnation  is 

that  there  is  always  associated  with  Pronuba  yuccasella  another  moth, 

which  bears  such  a  remarkable  superficial 

resemblance  to  it,   though  possessing  no 

power  of  pollination,   that  it  has  caused 

much  confusion  in  the  past  on  the  part  of 

careless  observers  and  led  to  a  good  deal 

of  misstatement  and  error.     This  is  what  I 

have  called  the  Bogus  Yucca  Moth,  Pro- 

doxus  decipiens   (Fig.  69).      In    size   it  is 

somewhat  smaller,   on  the  average,  than 

Pronuba,  and,  while  found  associated  with 

it,  appears  rather  earlier.    The  female  has  no  maxillary  tentacle,  but 

otherwise  the  genus  has  all  the 
characteristics  which  would 
place  it  in  the  same  family  as 
Pronuba.  The  ovipositor  is  a 
stronger  instrument  (Fig.  70), 
but  structurally  homologous. 
The  eggs  are  thrust  into  the 
stem  while  yet  tender ;  they  are 
elongate  in  form,  but  short  and 
rounded  at  both  ends,  resem- 
bling the  undeveloped  ova  in 
the  ovaries  of  Pronuba.  The 
larva  is  absolutely  apodous  (Fig. 
71rt),  forms  its  cocoons  within 
the  stem,  and   transforms    the 

ensuing  year  to  a  chrysalis,  which  has  a  much  stronger  capitate  spine, 

but  the  barest  trace  of  dorsal  spines  on  the  abdominal  joints.    It  issues 

partly  from  the  stem  in  giving  out  the  moth.    As  I  have  elsewhere 

remarked  : 

Who,  studying  these  two  sijecies  iu  all  their  characters  and  bearing,  can  fail  to 
conclude  that,  notwithstanding  the  essential  diiierences  which  distinguish  them  not 


Pig.  70.— Genital  chakacters  of  Peodoxus  deci- 
piens: a,  tip  of  9  abdomen  rendered  somewhat 
transparent;  h,  basal  joint  of  ovipositor;  c,  its 
sculpture;  d^  terminal  joint  of  same,  its  tip  more 
enlarged ;  /,  genitalia  of  d  from  side ;  g,  do.  from 
above;  h,  egg. 
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only  specifically  but  generically,  they  are  derived  from  one  aud  the  same  ancestral 
form?  Proiiuba,  depending  for  its  existence  upon  the  pollination  of  the  flower,  is 
profoundly  modified  in  the  female  sex  in  adaptation  to  the  peculiar  function  of  pol- 
lination. Prodoxus,  dwelling  in  the  flesh  of  the  fruit  or  in  the  flower  stem,  and  only 
indirectly  depending  upon  the  fructification  of  the  plant,  is  not  so  modified,  but  lias 
the  ordinary  characters  of  the  family  in  both  sexes.  In  the  former  the  larva  quits 
the  capsules  and  burrows  in  the  ground;  it  has  legs  to  aid  in  its  work,  while  the 
chrysalis  is  likewise  beautifully  modified  to  adapt  it  to  prying  through  the  ground 


Fig.  71.— Prodoxus  decipiens:  a,  larva;  6,  head  fi'om  above;  c,  d,  left  jaw  and  antenna;  e,  pupa; 
/,  infested  stem  cut  opeu  to  show  the  burrows,  castings,  cocoons,  and  pupa  shell  (h) ;  ail  enlarged  but 
/,  the  hair  line  between  a  and  e  showing  natural  length. 

and  mounting  to  the  surface.  The  latter,  on  the  contrary,  never  quitting  the  stem, 
has  no  legs  in  the  larva  state,  and  in  the  chrysalis  state  is  more  particularly  adapted, 
by  the  prominence  of  the  capital  projection,  to  piercing  the  slight  covering  of  thestem 
left  ungnawed  by  the  larva.  The  former  is  very  regular  in  its  appearance  as  a  moth 
at  the  time  of  the  flowering  of  the  Yuccas  in  their  native  range.  The  latter  appears 
earlier,  as  the  food  of  its  larva  is  earlier  ready,  and  the  female  could  not  oviposit  in 
the  riper  stem. 

OTHER   SPECIES   OF   PRODOXUS. 


Some  ten  species  of  this  genus  Prodoxus  have  been  described,  all  of 
them  having  the  very  same  structural  characteristics  and  in  the  adoles- 
cent states  being  scarcely  distinguishable.  Prodoxus  decipiens  is  asso- 
ciated with  Pronuba  ynccasella  east  of  the  Rocky  Mountains,  and 
Prodoxus  sordidus  is  similarly  associated  with  Pronuha  synthetica,  breed- 
ing in  the  flower-stems  of  Yucca  brevifolia.  All  the  other  species  are 
associated  with  Pronuha  maculata,  breeding  either  in  the  base  of  the 
capsules  or  in  the  flower-stem  or  the  main  stem  of  Yucca  ichipplei.    I 
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Fig.  72.— Prodoxus  marginatus:  a,  anal  ab- 
dominal joint  of  female  —  X  26 ;  6  J  o,  basal 
joint  of  ovipositor;  t  j  o,  terminal  joint 
do. ;  ov,  oviduct ;  c.  claspers  of  male  from 
above  —  X  18 ;  pr,  front  wing — hair  line 
showing  natural  size. 


have  found  Prodoxus  larvfc  in  tbe  stems  of  all  other  Yuccas  which 
have  been  able  to  examine,  and  doubt 
less  a  number  of  other  species  are  yet 
to  be  discovered  and  characterized. 
The  species  so  far  known  are  inter- 
esting in  that  they  illustrate  in  a  re- 
markable manner  what  I  have  called 
fortuitous  variation,  or  superficial 
colorational  characters;  also  a  great 
tendency  to  graduate  into  each  other 
by  variations  among  themselves,  not 
only  in  the  structure  of  the  ovipositor 
and  the  male  genitalia,  but  in  the  wing 
markings.  The  time  to  which  these 
remarks  are  limited  will  prevent  going 
into  descriptive  details,  and  I  content 
myself  with  illustrating,  in  this  connection,  a  few  of  the  more  distinctly 
marked  species  (Figs.  72,  73,  74,  and  75).     The  genus  interests  us  most, 

however,   in    indicating    how 

Pronuba,  with  all  her  abnor- 
mal peculiarities,  has  been 
evolved;  for  though  we  have 
striking  differences  in  habit 
and  mode  of  development  of 
larva,  pupa,  and  imago,  be- 
tween Pronuba  and  Prodoxus, 
yet  the  affinities  are  equally 
striking,  and  the  two  genera 
exemplify,  in  an  exceptional 
degree,  the  power  of  natural 
selection  to  intensify  habits 
and  structures  in  opposing  di- 
rections according  to  the  requu^ements  of  the  species.  Prodoxus  is 
practically  dependent  upon  Pronuba,  for  if  the  latter  did  not  fructify 
the  plant  the  former  would  in  time  have  no  flower-stems  to  breed  in, 
and  while  Prodoxus  has  gone  on  generation  after  generation,  with  com- 
paratively little  change,  Pronuba  has  become  profoundly  specialized  to 
fit  it  for  a  more  specific  purpose. 


Fig.  73.— Prodoxus  y-inversus:  a,  left  front  wing, 
hair-line  underneath  showing  natural  size;  6,  geni- 
talia of  male,  dorsal  view  —  X  14;  c,  do.,  lateral 
view  —  X  18 ;  d,  anal  joint  of  female  with  ovipositor 
exserted,  lateral  view  —  X  20 ;  e,  tip  of  ovipositor  still 
further  enlarged. 


CAPRIFICATION    OF    THE   FIG. 


It  was  my  purpose  here  to  explain  to  you  some  interesting  facts  as  to 
the  caprification  of  the  fig,  and  the  remarkable  structural  peculiarities 
and  influence  of  the  caprifig  insects.  It  is,  however,  a  somewhat  com- 
plicated subject,  and  I  could  not,  within  the  time  allotted  to  me,  do  jus- 
tice both  to  it  and  the  matter  of  Yucca  pollination.     As  an  indicatioDj 
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Fig.  74.— Prodoxus  coloradensis  :  a,  left 
front  wing,  hair-line  underneath  showing 
natural  size;  6,  male  genitalia,  dorsal 
view  —  X  15;  c,  do.,  lateral  view  —  X  18. 


however,  of  how  profoundly  modified  in  this  particular  case  the  plant 
and  the  insect  have  become  in  their  mutual  adaptation,  I  may  state 

that  the  perfect  Smyrna  fig,  the  most 
esteemed  of  the  edible  varieties,  can 
be  produced  only  by  the  intervention 
of  the  Blastophaga  psenes,  and  that 
Dr.  D.  D.  Cunningham  has  recently 
shown,  in  the  Annals  of  the  Royal  Bo- 
tanical Gardens  of  Calcutta  (Vol.  i, 
Appendix  I,  1889),  by  repeated  exam- 
inations of  the  fruit  of  Ficus  rox- 
hiirghii,  that  pollination,  in  the  ordi- 
nary meaning  of  the  term,  is,  in  that 
particular  case,  out  of  the  question,  and  that  the  development  of  the 
seed  in  this  species  is  exclusively  due  to  the  stimulation  of  the  tissues 
caused  by  the  puncturing  of  the  Blas- 
tophagas;  in  other  words,  that  these 
insects  actually  represent  the  male  ele- 
ment in  the  fertilization.  This  cer- 
tainly is  the  most  extraordinary  phe- 
nomenon in  the  history  of  fertilization, 
and  if  confirmed — and  Dr.  Cunningham 
has  been  most  careful  and  circumspect 
in  his  work — it  will  give  a  more  strik- 
ing instance  than  any  we  have  hitherto 
obtained  of  the  mutual  interdependence  which  plants  and  insects  may 
attain  and  the  surprising  manner  in  which  they  may  modify  each  other. 


Fig.  75.— Prodoxus  eeticulatus  ;  Female 
with  wings  expanded — hair-line  showing 
natural  size. 


GENERALIZATIONS. 

The  ijeculiarities  which  1  have  endea^'ored  to  present  to  you  are  full 
of  suggestion,  particularly  for  those  who  are  in  the  habit  of  looking 
beyond  the  mere  facts  of  observation  in  endeavors  to  find  some  rational 
explanation  of  them;  who,  in  other  words,  see  in  everything  they  observe 
significances  and  harmonies  not  generally  understood.  The  facts  indi- 
cate clearly,  it  seems  to  me,  how  the  peculiar  structures  of  the  female 
Pronuba  have  been  evolved  by  gradual  adaptation  to  the  particular 
functions  which  we  now  find  her  performing.  With  the  growing  adapta- 
tion to  Pronuba's  help,  the  Yucca  flower  has  lost,  to  a  great  extent,  the 
activity  of  its  septal  glands;  yet  coincident  with  this  loss  we  find  an 
increase  in  the  secreting  power  of  the  stigma.  This  increase  of  the 
stigmatic  fluid  doubtless  had  much  to  do  originally  with  attracting  the 
moth  thereto,  while  the  pollenizing  instinct  doubtless  became  more 
and  more  fixed  in  proportion  as  the  insect  lost  the  power  or  desire  of 
feeding. 

With  the  mind's  eye  I  can  look  back  into  the  past  and  picture  the 
gradual  steps  by  which  the  Prodoxids  to  which  I  have  alluded  have 
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differentiated  along  lines  which  have  resulted  in  their  present  charac- 
teristics. On  the  one  side  I  see  variations  which  have  become  suffi- 
ciently fixed  to  be  considered  specific;  yet  wliich  can  have  no  especial 
bearing"  on  the  life  necessities  of  the  species,  but  are  a  consequence 
rather  of  that  universal  tendency  to  variation  with  which  every  student 
of  nature  becomes  profoundly  impressed.  Thus  the  wing  markings 
vary  from  a  darker  general  coloring,  as  in  Prodoxus  cenescens,  to  a  more 
uniform  intermixture  of  the  black  scales  among  the  white,  as  in  cine- 
reus,  or  a  sparser  intermixture  thereof,  as  in  2)idveruleHtm.  The  dispo- 
sition of  the  black  scales  is  in  spots  or  bands,  whether  transverse  or 
longitudinal,  as  in  marginatus,  reticulatus,  y- inversus,  etc.  These  are 
fortuitous  variations,  for  I  can  not  believe  that  the  disposition  of  these 
marks,  where,  as  in  these  cases,  they  take  every  form  that  is  conceiva- 
ble, can  be  of  any  benefit  to  tlie  si)ecies,  any  more  than  the  mere  varia- 
tion in  the  number  of  lobes  in  the  leaves  of  difterent  oaks  growing 
under  like  conditions  can  be  of  any  particular  benefit  to  the  species, 
however  useful  to  us  in  classification. 

ON    FORTUITOUS    VARIATIONS. 

In  my  address  before  the  Section  of  Biology  of  the  American  Asso- 
ciation for  the  Advancement  of  Science,  at  Cleveland,  in  1888, 1  have 
discussed  the  various  forms  and  causes  of  variation,  and  especially  the 
limitations  of  natural  selection,  stating  expressly  that  this  last  "■  deals 
only  with  variations  useful  to  the  organism  in  its  struggle  for  existence 
and  can  exert  no  power  in  fixing  the  endless  number  of  what,  from 
present  knowledge,  we  are  obliged  to  consider  fortuitous  characters," 
and  I  have  long  recognized,  from  my  studies  of  insect  life,  the  existence 
of  these  fortuitous  variations.  The  subject  has  since  been  very  well 
elaborated  by  Prof  Ward  in  his  communication  to  the  Society  (Decem- 
ber 15,  1888)  on  "  Fortuitous  Variation  as  Illustrated  by  the  Genus 
Eupatorium,"  and  in  his  Annual  Address  (January  21,  1891)  on  "Neo- 
Darwinism  and  Xeo  Lamarckism,"  and  the  Prodoxidfe  furnish  an  ex- 
cellent illustration  of  this  fortuitous  variation.  Yet  at  the  same  time 
that  we  note  this  chance  variation,  as  exemplified  in  a  number  of  the 
species  of  Prodoxus,  which  are  mere  ravagers  or  despoilers  and  have 
not  been  brought  into  any  special  or  mutual  relations  with  the  plant, 
we  have,  on  the  other  hand,  in  Pronuha  yuccasella,  correlated  with  the 
other  striking  structural  modifications  which  have  brought  it  into  such 
special  relations  with  the  plant,  an  elimination  of  all  maculation  or 
markings  upon  the  primaries,  and  a  purely  white  coloring  so  fixed  that 
it  shows  absolutely  no  variation  over  half  the  continent.  The  structural 
variation  has  been  necessary,  a  consequence  of  effort,  environment,  and 
natural  selection.  The  color  A^ariation,  on  the  contrary,  has  not  been 
absolutely  necessary,  yet  has  nevertheless  gone  on  in  lines  which,  tend- 
ing to  give  greater  protective  resemblance  to  the  flower,  have  in  the 
long  run  proved  to  be  perhaps  the  most  advantageous.  I  thus  recog- 
nize three  distinct  lines  of  variation  as  exemplified  in  these  Prodoxidse, 


376 

aud  what  is  true  of  them  is,  I  believe,  true  of  all  alliances  of  organisms. 
The  first  and  most  important  is  structural  and  generic ;  it  is  absolutely 
essential  and  is  i)reserved  in  its  perfection  by  the  elimination,  through 
natural  selectiou,  of  all  forms  departing  from  it.  The  second  is  merely 
coincident,  not  essential,  but  nevertheless  along  lines  that  are  of  sec- 
ondary advantage.  The  third  is  purely  fortuitous,  affects  superficial 
features  in  the  main,  is  unessential  (a  consequence  of  the  inherent  ten- 
dency of  all  things  to  vary),  and  takes  place  along  all  lines  and  in  all 
directions  where  there  is  no  counteracting  resistance. 

TRANSMISSION    OF    CHARACTERS    THROUGH    HEREDITY. 

Now,  when  it  comes  to  the  bearing  which  the  history  of  these  little 
moths  has  upon  some  of  the  larger  questions  that  are  now  concerning 
naturalists  (for  instance,  the  transmission  of  acquired  characters,  or  the 
origin,  development,  and  nature  of  the  intelligence  displayed  by  the 
lower  animals),  broad  fields  of  interesting  opinion  and  conclusion  open 
up  before  us — fields  that  can  not  possibly  be  explored  without  trenching 
too  much  upon  your  time.  I  will  close,  therefore,  \rith  a  few  summary 
expressions  of  individual  opinion,  without  attempting  to  elaborate  the 
reasons  in  detail,  and  with  the  object  of  eliciting  further  discussion, 
which  is  one  of  the  objects  of  this  paper.  My  first  conviction  is  that  in- 
sect life  and  development  give  no  countenance  to  the  Weissmann  school, 
which  denies  the  transmission  of  functionally  acquired  characters,  but 
that,  on  the  contrary,  they  furnish  the  strongest  refutation  of  the  views 
urged  by  Weissmann  and  his  followers.  The  little  moths  of  which  I  have 
been  speaking,  and  indeed  the  great  majority  of  insects,  all,  in  fact, 
except  the  truly  social  species,  perform  their  humble  parts  in  the  econ- 
omy of  nature  without  teaching  or  example,  for  they  are,  for  the  most 
part,  born  orphans,  and  without  relatives  haviug  experience  to  com- 
municate. The  progeny  of  each  year  begins  its  independent  cycle  anew. 
Yet  every  individual  performs  more  or  less  perfectly  its  allotted  part, 
as  did  its  ancestors  for  generation  after  generation.  The  correct  view 
of  the  matter,  and  one  which  completely  refutes  the  old  teleological 
idea  of  the  fixity  of  instinct,  is  that  a  certain  number  of  individuals  are, 
in  point  of  fact,  constantly  departing  from  the  lines  of  action  and  varia- 
tion most  useful  to  the  species,  and  that  these  are  the  individuals  which 
fail  to  perpetuate  their  kind  and  become  eliminated  through  the  general 
law  of  natural  selection. 

Whether  these  actions  be  purely  unconscious  aud  automatic  or  more 
or  less  intelligent  and  conscious  does  not  alter  the  fact  that  they  are 
necessarily  inherited.  The  habits  aud  qualities  that  have  been  ac- 
quired by  the  individuals  of  each  generation  could  have  become  fixed 
in  no  other  way  than  through  heredity.  Many  of  these  acts,  which 
older  naturalists  explained  by  that  evasive  word  "  instinctive,"  may  be 
the  mere  unconscious  outcome  of  organization,  comparable  to  vegetative 
growth  j  but  insects  exhibit  all  degrees  of  intelligence  in  their  habits 
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and  actions,  and  they  perform  acts  which,  however  voluntary,  and,  as  I 
believe,  conscious,  in  many  cases,  as  in  that  of  our  Yucca  moth,  could 
not  be  performed  were  the  tendency  not  inherited.  Every  larva  which 
spins  or  constructs  a  hibernaculum  or  a  cocoon,  in  which  to  undergo  its 
transformations,  exemplifies  the  potent  power  of  heredity  in  transmit- 
ting acquired  j)eculiarities.  A  hundred  species  of  jiarasitic  larvoe,  e.  g., 
of  the  family  Braconida?,  which  in  themselves  are  almost  or  quite  indis- 
tinguishable from  one  another  structurally,  will  nevertheless  construct 
a  hundred  distinctive  cocoons — differing  in  form,  in  texture,  in  color, 
and  in  marking — each  characteristic  of  its  own  species  and  in  many 
instances  showing  remarkable  architectural  peculiarities.  These  are 
purely  mechanical  structures,  and  can  have  little  or  nothing  to  do  with 
the  mere  organization  or  form  or  structure  of  the  larva,  but  they  illus- 
trate in  the  most  convincing  manner  the  fact  that  the  tendency  to  con- 
struct and  the  power  to  construct  the  cocoon  after  some  definite  plan 
must  be  fixed  by  heredity,  since  there  is  no  other  way  of  accounting 
for  it.  This  fact  alone,  which  no  one  seems  to  have  thought  of  in  the 
discussion,  should  be  sufficient  to  confound  the  advocates  of  the  uon- 
transmissibility  of  acquired  characteristics. 

Thus  to  my  view  modification  has  gone  on  in  the  past,  as  it  is  going 
on  at  the  present  time,  primarily  through  heredity,  in  the  insect  world. 
I  recognize  the  physical  influence  of  environment;  I  recognize  the  effect 
of  the  interrelation  of  organisms;  I  recognize,  even  to  a  degree  that 
few  others  do,  the  psychic  influence,  especially  in  higher  organisms — 
the  power  of  mind,  will,  eflbrt,  or  the  action  of  the  indi\ddual  as  con- 
tradistinguished from  the  action  of  the  environment;  I  recognize  the 
influence  of  natural  selection  properly  limited ;  but  above  all,  as  mak- 
ing eflective  and  as  fixing  and  accumulating  the  various  modifications 
due  to  these  or  whatever  other  influences,  I  recognize  the  power  of 
heredity,  without  which  only  the  first  of  the  influences  mentioned 
can  be  permanently  operative. 

Let  us  stop  for  a  moment  to  ponder  what  the  intricate  adjustments 
between  plants  and  animals,  and  especially  between  plants  and  insects, 
mean  when  they  have  become  so  profoundly  modified  by  each  other  that 
their  present  existence  actually  depends  the  one  on  the  other.  As 
paleontology  shows,  and  as  Prof.  Ward  has  more  particularly  so  well 
explained,  there  was  for  ages  no  vegetation  but  the  flower  less  plants. 
The  first  were  the  low  cellular  cryptogams,  consisting  chiefly  of  ma- 
rine alg8B,  and  these,  the  lowest  and  first  organisms  upon  the  planet, 
have  endured  through  all  geologic  time  and  obtain  to-day.  Next,  be- 
ginning in  the  upper  Silurian,  and  reaching  their  maximum  in  the  Car- 
boniferous, came  the  vascular  cryptogams,  of  which  the  ferns  con- 
stituted the  bulk.  Arborescent  and  gigantic,  as  compared  with  pres. 
ent  forms,  they  mingled  with  the  now  extinct  Lycopodineae  to  form  the 
bulk  of  the  forests  of  the  coal  period.  Then  came  the  Phicuogams,  or 
flowering  plants,  and  in  this  great  division  the  Cycadacese  and  Coni- 
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ferse  (pines,  firs,  etc.)  were  the  chief  forms  during^  Mesozoic  times.  So 
far  the  seed  has  been  exposed.  Now  come  the  Augiosperms,  iu  which 
the  seed  is  protected  in  the  ovary  or  pericarp,  and  the  Monocotyledons 
(palms,  sedges,  etc.)  precede  the  Dicotyledons,  while  of  these  last  the 
Apetala?,  Polji)etala:',  and  Gamopetake  succeed  each  other  in  the  order 
of  their  naming. 

In  brief,  to  use  his  own  words,  the  development  has  been  from  the 
simple  to  the  complex;  from  the  flowerless  to  the  flowering;  from  the 
endogenons  to  the  exogenous;  from  the  apetalous  to  the  gamopetalous ; 
and  this  succession  corresponds  to  the  best  systems  of  classification  of 
existing  forms. 

Both  Crj'^:)togams  and  Phfenogams  began  existence  during  the  Silu- 
rian, and  there  has  been  a  race  for  supremacy  ever  since,  with  our  pres- 
ent flora  as  the  result.  It  is  also  a  fact  of  the  greatest  significance  that 
the  same  paleontological  evidence  which  gives  us  this  record  also  tells 
us  that  there  has  been  a  corresponding  development  of  insect  life,  from 
the  lower  IS^europtera  and  Orthoptera,  which  jirevailed  in  the  days  when 
Anemophilous  plants  reigned,  to  the  higher  Hymenoptera  and  Lepidop- 
tera  which  appeared  only  as  the  higher  flowering  plants  developed  in 
the  Jurassic  and  Cretaceous. 

I  do  not  hesitate  iu  this  connection  to  refer  to  another  of  Prof.  Ward's 
conclusions  set  forth  in  one  of  his  interesting  articles,  namely,  that  most 
of  the  higher  flowering  plants  would  speedily  perish  were  insect  aid 
withdrawn,  and  that  but  for  such  aid  in  the  past  we  should  now  be 
without  most  of  our  gorgeous  flora,  and  that  insects  have  actually 
paved  the  way  for  man's  existence  by  the  part  they  have  played  in  the 
development  of  fruit  and  nut  bearing  plants. 


A  JJEW  ICERYA  PARASITE. 

By  L.  O.  HowABD. 

In  the  last  number  of  Insect  Life  we  announced  the  finding  of 
Icerya  rosce  Riley  &  Howard  (previously  found  only  at  Key  West, 
Fla.),  upon  the  island  of  Jamaica,  by  Mr.  T.  D.  A.  Cockerell.  Since 
the  publication  of  this  note  Mr.  Cockerell  has  reared  a  parasite  from 
this  species,  which,  in  case  it  appears  to  be  abundant,  may  well  be 
expected  to  feed  upon  allied  species  of  this  destructive  genus.  He 
writes  us  under  date  of  March  6,  1892 : 

Some  ^eeks  ago  I  put  a  few  of  tlie  Icerya  (females  and  larv;e)  into  a  glass-topped 
box  in  the  Museum  for  exhibition,  without  any  of  the  plant  or  anything  else.  The 
other  day,  on  looking  at  them,  I  saw  a  dead  winged  insect  at  the  bottom  of  the  box, 
and  thought  it  must  be  a  male  Icerya,  but  on  examination  it  proved  to  be  a  Chalcid 
parasite. 
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The  specimen  was  seiit  to  the  Entomologist  by  Mr.  Cockerell  for 
name,  and  its  apparent  economic  importance  seems  to  justify  tbis 
isolated  descriptiou. 

The  insect  belongs  to  the  subfamily  Encyrtiuic  and  the  genus  Oer- 

chysius.     This  genus  was  erected  by  Westwood  in  1832  (London  and 

Edinburg  Philosophical  Magazine  and  Journal  of  Science,  Vol.  i,  July 

to  December,  1832,  p.  127),  with  very  brief  characters,  for  Mncyrtus 

urocerus  Dalman.     The   geuus,  however,  is  rejected  by  Mayr,  who 

retains  urocerus  in  the  genus  Uncyrtus.    Thomson  makes  use  of  Cer- 

chysius,  with  a  somewhat  indetinite  diagnosis.    In  certain  material 

collected  on  the  island  of  St.  Vincent  by  Mr.  Herbert  H.  Smith,  and 

sent  to  Prof.  Riley,  I  have  found  three  species  which  possess  in  part 

the  characters  of  Dalman's  U.  urocerus^  and  I  have  deemed  it  best  to 

use  the  generic  name  Cerchysius,  especially  as  the  terebral  characters 

alone  separate  the  forms  from  all  other  members  of  the  true  genus 

Encyrtus.     The  characters  which  may  be  deemed  of  generic  value, 

and  in  which  the  St.  Vincent  species  as  well  as  that  from  Jamaica  agree, 

are  as  follows : 

Genus  Cerchysius  Westwood. 

Female. — Head  subsemiglobose ;  eyes  rather  widely  separated;  ocelli  forming  a 
rigiit  angled  triangle;  auteunse  inserted  below  middle  efface;  scape  somewhat 
widened  below  and  reaching  nearly  or  quite  to  vertex;  flagellum  long,  slender,  and 
cylindrical ;  club  very  slightly  enlarged.  Mesoscutum  and  scutellum  somewhat  flat- 
tened, either  plane  or  together  somewhat  tectiform,  the  scuto-scutellar  furrow  form- 
ing the  ridge  in  the  tectiform  species ;  scapulte  meeting  at  apex.  Abdomen  trian- 
gular or  subtriaugular ;  terebra  esserted  for  at  least  half  the  length  of  the  abdomen 
proper.  Legs  rather  longer  than  normal,  resembling  in  this  respect  those  of  Lep- 
tomastix;  middle  tibial  spur  nearly  or  quite  as  long  as  first  tarsal  joint.  Wings 
with  short  marginal  and  rather  short  postmarginal  and  stigmal  veins,  the  latter 
subequal  in  length;  a  narrow,  oblique,  hairless  streak  extending  from  costal  margin 
at  stigmal  vein  to  near  base  of  wing  on  anal  margin. 

Male. — Differs  from  female  mainly  in  the  funicle  joints  of  the  anteuu*  which  are 
plano-convex  dorsally  and  slightly  concave  ventrally,  subequal  in  length,  each  about 
three  times  as  long  as  broad,  and  each  furnished  with  two  whorls  of  long  hair.  The 
spur  of  the  middle  tibia  is  rather  longer  than  the  corresponding  first  tarsal  joint. 

Cerchysius  icery'^e,  sp.uov. 

Female. — Length  (to  tij)  of  terebra)  1.3  mm ;  expanse  2.7  mm. ;  antennal  scape  nearly 
cylindrical;  flagellum  unfortunately  broken  oft'  in  both  antenna}  of  the  only  specimen 
reared.  Head  and  mesonotum  very  finely  shagreened,  the  head  with  additional 
sparse  fine  punctures ;  lateral  ocelli  close  to  border  of  eyes,  mesonotum  glistening, 
with  a  few  delicate  sparse  punctures  particularly  observable  upon  the  scutellum ; 
mesoscutellum  with  a  delicate  longitudinal  impressed  furrow  from  anterior  apex  to 
near  middle ;  mesopleura  finely  shagreened,  glistening;  abdomen  smooth,  subtriau- 
gular; terebra  as  long  as  abdomen.  Wing  veins  dark  brown,  marginal  very 
short ;  fore-wings  hyaline  with  a  roundish  dusky  spot  below  stigma.  General  color 
honey-yellow,  legs  lighter  than  the  body ;  especially  front  coxte  and  middle  tibiaj  and 
tarsi;  eyes  black,  ocelli  dark,  reddish  brown ;  pronotum  dusky  near  center;  meso- 
scutum dusky  at  central  anterior  margin,  metanotum  fuscous;  third  joint  of  ab- 
domen above  black ;  apical  half  of  mesopleura  black ;  hind  tibiae  black  except  at  tip. 

Described  from  one  female  specimen  reared  by  Mr.  T.  D.  A.  Cockerell, 
at  Kingston,  Jamaica,  from  Icerya  rosce. 
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THE  WEST  INDIAN  RUFOUS  SCALE. 

{Asj>idiofi(s  articulafus,  Morgan.) 
Ry  T.  D.  A.  CocKKKELL,  Kbuiaton,  Jamaica. 

In  August,  1889  [Ent.  Mo. Mag.,  Vol.  xxv,  p.  352),  Mr.  A.  C.  F.  Morgan 
published  a  description  of  Aspidiotus  articulatus,  a  new  species  from 
Demerara,  as  follows : 

Early  in  July,  1801,  I  found  the  same  species  at  Barbados,  and  on 
arriving  at  Jamaica  found  it  again  abundantly  on  various  plants  in 
Kingston.  The  scale  is  circular  and  quite  flat,  Avliitish  in  color,  but 
always  appearing  reddish  or  orange  in  the  center,  owing  to  the  body  of 
the  animal  showing  through.  It  is  an  extremely  easy  species  to  identify, 
because  the  scale  on  being  pushed  or  lifted  by  a  knife  blade  at  once 
comes  off,  leaving  the  very  flat  female  Coccid  beneath,  which  is  recog- 
nized by  its  orange  color  and  its  strong  segmentation,  which  latter 
character  is  easily  seen  with  an  ordinary  pocket  lens. 

The  figures  given  (1.  c.  PI.  v.  Figs.  3,  5)  by  Morgan  show  the  charac- 
ters of  the  terminal  plate,  but  otherwise  are  not  very  characteristic. 
In  Fig.  5  the  proportions  of  the  parts  are  not  good,  and  the  general 
shape,  so  different  from  that  observed  by  me,  that  I  at  first  regarded 
the  Jamaican  form  as  a  new  species,  allied  to  but  distinct  fi-om  articula- 
tus. However,  I  sent  specimens  of  my  species  to  Mr.  Morgan,  who 
identified  them  as  articulatus.^  and  wrote  suggesting  that  his  9  might 
have  been  gravid.  This  could  hardly  be,  as  I  took  a  9  full  of  eggs 
off  a  rose  bush  in  Kingston,  and  it  was  quite  of  the  usual  shape;  but 
Mr.  Morgan  very  kindly  sent  me  one  of  his  Demerara  specimens,  and 
on  comparing  it  with  mine  I  found  them  identical  in  all  essential  par- 
ticulars. 

The  normal  (and,  according  to  my  experience,  invariable)  shape  of 
the  thorax  is  in  outline  that  of  a  hemisphere,  sometimes  more  or  less 
compressed.  The  abdomen  forms  a  triangle,  of  which  the  base  is  about 
one-fifth  longer  than  either  side.  The  terminal  segment  is  large  and 
well  marked  off  from  the  rest.  The  eggs  are  oval,  and  many  may  at 
times  be  counted  within  the  body  of  the  9  .  I  have  examined  very 
many  specimens  of  the  9  ,  and  all  have  been  flat,  none  even  rounded 
and  plump,  like  some  of  the  other  species. 

The  peculiar  characters  of  this  species  are  so  marked  that  it  ought 
surely  to  be  placed  in  a  new  genus  or  subgenus,  but  pending  a  revision 
of  Aspidiotus  it  may  be  convenient  to  regard  it  as  the  type  of  a  section, 
Articulati. 

FOOD-PLANTS. 

A.  articulatus  abounds  on  a  great  variety  of  i>lants.  In  Kingston  I 
have  found  it  on  Olive,  Lignum  Vitje,  Oleander,  Eose,  Orange,  Ficus, 
Oocoanut,  and  other  palms,  and  various  plants  not  identified.     It  nor- 
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mally  infests  the  upper  surface  of  the  leaves,  but  also  occurs  on  the  fruit 
of  the  Orange.  Morgan,  as  quoted  above,  records  it  from  Bictyosiyer- 
mum. 

HABITS   AND   HABITAT. 

The  Rufous  Scale  is  extremely  abundant  at  Kingston;  but  at  Mon- 
eague  I  found  it  more  rarely ;  and  at  Mande\ille,  nearly  2,000  feet  above 
sea  level,  it  was  not  to  be  seen,  and  the  oranges  and  cocoanuts,  so  far 
as  observed,  were  free  from  scales.  This  immunity  in  the  mountain  re- 
gions has  been  attributed,*  no  doubt  correctly,  to  the  damp  and  com- 
parative coolness,  a  hot  and  relatively  dry  climate  being  necessary  for 
their  favorable  existence. 

It  is  also  to  be  observed  that  while  some  palms,  on  which  there  are 
no  other  Biasjnna;,  are  so  badly  infested  that  the  surfaces  of  the  leaves 
are  in  places  absolutely  covered  by  scales ;  others,  which  support  Isch- 
naspis,  Aspidiotus  palmce  (n.  sp.,  Ckll.  MS.),  A.  Jicus,  Diaspis,  or  Chio- 
naspis,  are  less  preyed  ui^on  by  A.  articulatus.  It  is  not  always  a 
question  of  want  of  room,  as  some  of  these  species  do  not  cover  the 
leaves  in  the  manner  of  the  Rufous  Scale,  but  there  seems  to  be  a  form  of 
natural  selection  at  work,  so  that  when  one  species  has  obtained  a  foot- 
ing- on  any  given  tree,  another  has  difficulty  is  establishing  itself.  This 
may  serve  to  account  for  the  fact  that  although  J^.  articulatus  is  common 
in  Barbados,  and  Cocoanut  is  one  of  its  known  food-plants,  some  badly 
infested  leaves  of  Cocoanut  from  there  show  no  J.,  articulatus,  but  quite 
different  species.  In  Kingston,  some  palms  are,  one  might  say,  smoth- 
ered in  A.  articulatus;  while  others,  which  support  different  kinds  in 
addition,  are  on  the  whole  less  severely  attacked,  notwithstanding  the 
greater  number  of  species  infesting  them.  In  this  way,  it  seems  possi- 
ble that  a  species  of  Coccidte  might  be  indirectly  beneficial  by  keeping 
off  another  species  more  destructive  than  itself. 

REMEDIES. 

The  remedies  usually  employed  for  other  species  of  Diaspitiw  will  be 
appropriate  for  A.  articulatus;  but  as  it  infests  so  great  a  variety  of 
plants  it  will  be  more  difficult  to  control  than  others,  which,  like  A. 
palmce,]  are  apparently  confined  to  one.  I  learn  from  Prof.  Riley  that 
it  has  never  yet  been  detected  in  the  United  States,  and  as  it  is  a  very 
undesirable  insect,  due  measures  should  be  taken  in  order  that  it  may 
not  be  accidently  imported.  Whether  it  exists  throughout  the  West 
Indies  remains  to  be  ascertained.  From  its  occurrence  both  in  Barba- 
dos and  Jamaica,  this  might  be  expected,  but  it  must  be  remembered 

*  See  Jouru.  Inst.  Jamaica,  Vol.  1,  p.  48,  (1892). 

t  Tlie  difference  of  taste  between  some  closely  allied  species  of  insects  is  very  re- 
markable.     A.  pal  nice  seems  confined  to  Cocoanut,  but  A.  rapax,  a  very  close  ally, 
lives  on  many  different  plants.     In  Lepidoptera  Deilej)Mla  Ibieata  in  almost  omnivor- 
ous, whereas  D.  euphot-biae  eais  one  species  of  Eui^liorbia  only,  I  believe. 
771— No.  11 3 
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that  the  Royal  Mail  steamers  ply  between  those  two  points,  so  that  a 
scale  would  be  nnich  more  lil^ely  to  be  carried  from  Barbados  to  Jam- 
aica than  from  Cuba,  there  being  no  regular  communication  with  the 
latter  island. 


LIFE-HISTORY    OF  CALOTHYSANIS   AMATURARIA  WALK.,  A  GEO- 
METRID  MOTH. 

By  A.  S.  Packard,  M.  1^.,  I'rovidence,  R.  I. 


Fig.  IG.—Oalothymnis  amaturaria:    a  Fm.  77 .—Galothysanis  amaturana,  full  growTi  larva:  a. 

young  larva;  b  glandular  hairs— enlarged      from  side;  b,  from  abo'.e— enlarged  (original), 
(original). 

In  August,  1890,  I  received  from  Mr.  Frederick  B.  Simpson,  of  New 
York  City,  the  larvje  of  this  geometer,  which,  after  rearing,  I  identified, 
and  as  the  transformations  of  this  genus  have  hitherto  been  unknown, 
and  the  appearance  and  markings  are  very  singular,  I  asked  Mr.  Simp- 
son to  send  me  the  eggs,  which  he  kindly  did,  also  at  my  request  pre- 
paring for  me  the  following  account  of  its  habits : 

The  moths  emerge  usually  between  12  m.  ami  4  p.  m.  Coition  takes  place  very 
soon  after  emergence;  it  does  not  last  long.  I  have  not  y  t  noted  the  length  of 
time.  The  female  conunences  to  lay  on  the  same  day  that  she  emerges.  The  egg.s 
are  laid  promiscuously,  some  on  the  food-plant  and  sf»me  on  adjoining  plants;  when 
deposited  on  the  food-plant  they  are  usually  placed  upon  and  underneath  the  edges 
of  the  leaf  near  the  tip,  but  sometimes  upon  the  stem  and  rarely  in  the  middle  of 
the  leaf.  I  measured  one  egg.  It  was  0.023  inch  long  and  0.012  in  width.  When  first 
laid  the  eggs  are  of  a  very  light  yellow  (almost  white),  but  within  twenty-four 
hours  they  turn  red.  I  found,  however,  one  moth  that  laid  a  few  eggs  which  did  not 
turn  red  (I  send  them  in  piece  of  paper  in  box  with  others),  but,  strange  to  say,  all 
other  eggs  laid  by  the  same  female  turned  red.     The  light  ones  were  the    first  laid. 

The  food-plant  is  the  Wild  Buckwheat. 

Mr.  Simpson  sent  me  about  73  eggs  laid  in  New  York  "  August  14 
and  15  by  9  taken  August  14."  By  this  statement  we  infer  that  the 
whole  lot  were  laid  by  a  single  moth.  He  afterwards  wrote  me  that 
some  eggs  "  which  were  laid  August  16-18  and  hatched  August  Ii2-L'3 
molted  yesterday,  August  31.  I  send  you  by  this  mail  some  of  the 
larvffi;  their  length  immediately  after  molting  was  0.27  inch." 
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E(jgs. — Leugth  scarcely  5  mm.  Regularly  oval  cylindrical,  being  rather  long.  The 
surface  coarsely  pitted,  and  under  a  half-inch  objective  seem  to  be  marked  with 
deep,  well  marked,  close-set  pits  which  are  rounded  at  the  bottom  with  distinct  five- 
sided  edges  or  rims.  They  are  laid  either  scattered  or  in  rows  of  three  or  four,  not 
placed  exactly  eud  to  end,  but  with  one  end  directed  a  little  to  one  side  of  the  line. 

Freshly  hatched  larva. — Length,  3-4  mm.  Body  of  the  usual  Geometrid  shape,  not 
being  swollen  on  the  thoracic  segments.  The  head  is  of  moderate  size,  slightly 
wider  than  the  body,  and  of  tlie  same  reddish-brown  color  as  the  body  ;  it  is  spotted 
with  white  in  front,  with  two  white  spots  above  transversely  arranged,  and  two 
large  ones  on  the  clypeus  k)ngitudinally  arranged.  The  body  is  long  and  slender, 
dark  reddish  brown,  mai-ked  with  bright  white  irregular  patches.  Prothoracic  seg- 
ment with  a  large  white  oval  spot  next  to  the  head,  and  a  white  dot  ou  each  side, 
the  two  succeeding  segments  reddish-brown  with  no  marks.  The  first  six  abdominal 
segments  each  with  a  large  white  triangular  showy  spot  on  each  side  and  meeting 
above.  Each  spot  is  composed  of  several  large  flat  warts.  The  side  of  the  suranal 
plate  is  lined  with  white,  and  the  sides  of  the  anal  legs  bear  several  flattened  white 
warts.  All  the  legs  are  dark.  The  abdominal  segments  each  bear  a  few  scattered 
short  glandular  hairs  which  are  swollen  at  the  end  and  divided  into  three  lobes. 
The  larvae  were  not  carried  on  to  the  second  stage.  One  freshly  hatched  larva  was 
observed  September  6  which  only  measured  2  mm.  in  lengh. 

Sta;/e  III  ? — Leugth  10  mm.  The  larva  now  resembles  in  shape  and  markings  the 
full  grown  insect.  The  Lead  is  dark  brown,  with  four  longitudinal  whitish  stripes. 
The  body  is  dark  brown  with  indefinite,  fine,  longitudinal,  blackish  lines.  Behind 
the  thoracic  segments  the  two  basal  abdominal  segments  are  swollen  forming  a  bar- 
rel-shaped enlargement  with  no  white  markings  on  this  portion.  Behind,  in  the 
middle  of  the  body,  are  four  sets  of  whitish  yellow  or  tawny  marks  arranged  at  nearly 
eijual  distances  apart,  two  slashes  on  each  side,  with  a  third  oblique  line  passing 
over  the  back  and  nearly  meeting  the  one  from  the  other  side;  the  ends  ou  the  back 
being  sienna-brown ;  aud  between  their  points  the  faint  yellowish  white  or  tawny 
linear  dorsal  line  is  more  distinct  than  elsewhere,  the  line  not  reaching  the  swollen 
anterior  part  or  the  posterior  end  of  the  body.     Described  September  2. 

Full-grown  larva. — Length,  20  mm.  The  head  is  a  little  flattened  in  front,  slightly 
wider  than  the  prothoracic  segment.  The  body  is  much  swollen  ou  the  first  and 
second  abdominal  segments,  so  as  to  be  twice  as  thick  as  in  the  middle  or  as  the  rest 
of  the  body.  The  thoracic  segments  increase  in  size  towards  the  swollen  portion 
behind,  but  the  third  abdominal  segment  is  of  the  same  thickness  as  those  behind  it. 
The  body  is  of  a  rich  velvety  brown-black,  with  a  broken  light  dorsal  line,  which  is 
most  distinct  over  the  sutures.  On  each  side  of  abdominal  segments  3  to  6  are  three 
oblique  white  slashes,  forming  very  conspicuous  marks;  two  of  the  slashe.  nearly 
meet  above,  near  the  sutures.  The  head  is  dark,  with  two  lateral  white  stripes  con- 
tinued back  upon  the  first  and  second  thoracic  segments.  The  body  elsewhere  is 
faintly  striped.  The  swollen  j)ortion  behind  the  thoracic  legs,  and  the  dark-brown 
body  with  the  four  sets  of  three  conspicuous  white  slashes,  render  it  a  very  curious 
and  conspicuous  object.  It  may  resemble  a  twisted  dead  or  blackened  portion  of  a 
leaf,  or  leaf-stalk,  and  it  may  have  acquired  the  swollen  appearance  as  a  terrifying 
or  deterrent  feature.  The  young  larva  when  10  mm.  long  holds  itself  up  much  looped, 
supported  by  its  anal  legs,  and  sways  itself  to  and  fro  sideways,  and  if  one  touches 
another  it  will  strike  at  the  other,  simulating  the  actions  of  snakes  when  striking 
at  an  assailant. 

P((^>a.— Leugth,  12-13  mm.  The  head  in  front  projecting  forward,  with  two  low 
conical  piliferous  tubercles.  Two  small  dark  tubercles  at  the  base  of  the  antenuiB, 
aud  two  larger  ones  in  the  middle  of  the  head  between  them.  Towards  these  tuber- 
cles the  back  of  the  thorax  slopes  evenly  down,  so  that  an  angle  or  ridge  is  formed 
extending  across  the  thorax  between  the  insertion  of  the  fore  wings.  The  body  is 
pale  ash-gray ,  with  a  greenish  tingeou  the  thorax.     The  abdomen  is  slender,  conical, 
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ending  in  a  flattened  conical  creraaster,  bearing  three  pairs  of  liooks,  the  distal  pair 
of  which  are  very  much  the  largest  and  the  innermost  pair  the  smallest.  The  body 
is  mottled  and  speckled,  with  a  diffuse  lateral  dark  line  along  the  side  of  the  abdo- 
men. The  five  pairs  of  spiracles  visible  are  black.  The  wings  are  slightly  striped 
with  dark  specks.  A  median  dark  ventral  longitudinal  abdominal  band,  and  ador- 
sal  irregular  dark  band. 


STEPS  TOWARDS  A  REVISION  OF  CHAMBERS'S  INDEX,  WITH  NOTES 
AND  DESCRIPTION  OF  NEW  SPECIES. 

By  Lord  Waxsingham. 

[Continued  from  p.  389,  Vol.  in.] 

HELIODININiE. 

Heliodines  Stn. 

Heliodines  Stn.,  Ins.  Brit.  Lp.,  243  (1854) :  Type  Tinea  roesella,  L. 

=JEtoIe  Chamb.,  Can.  Ent.,  vii,  73  (1875) :  Type  ^tole  belhi  Chamb. 

(=^^toJe  Wlsm. ;  =^AoU  Chamb. ;  =^lola  (Frey)  Hgn.) 

1.  Heliodines  bella  Chamb. 

JEtole  bella,  Chamb.  Can.  Ent.,  vii,  73-4  (1875) :  ix,  72  (1877). 

Bull.  U.  S.  GG.  Surv...  in,  144  (1877):  Jr.  Cin.  Soc,  N.  H.,  ii,  199,  204,  Fig.  54 
(1880). 

^JoJe  Mia,  Chamb.  Bull.  U.  S.  GG.  Surv,  iv,  128  (1878). 

JEtole  bella,  Wlsm.  Pr.  Zool.  Soc.,  Lond.,  1881,  324,  Fig.  1. 

^tola  bella  (Frey)  Hgn.  Pap.,  iv,  154  (1884). 

Imago:  August  (Chamb.). 
Hal:  Texas  (Chamb.);   Colorado,    Denver    (Chamb.);    CaUfornia,  Los   Angeles    Co. 

(Wlsm). 

A  specimen  of  this  species  from  Los  Angeles  was  submitted  to  me  for  examination 
by  Dr.  Riley  in  1877. 

2.  Heliodines  tripunctella,  sp.  n.  . 

Antenme,  gray. 

Palpi,  shining  gray,  slightly  paler  than  the  head. 

Head  and /ace,  shining  gray. 

Thorax,  gray ;  beneath,  bright  orange  on  the  sides. 

Fore  wings,  bright  orange,  with  a  small  gray  spot  at  the  extreme  base  of  the  costal 
margin,  followed  by  two  costal  spots,  one  before,  the  other  at  about  the  middle ; 
the  first  of  these  is  preceded  by  a  similar  spot  on  the  dorsal  margin ;  these  three 
spots  are  all  shining  metallic  steel-gray  and  from  the  outer  costal  spot  proceeds 
a  shining  gray  band  which  follows  the  costal  margin  to  the  apex,  and  pas&ing 
around  it  at  the  base  of  the  gray  cilia,  reaches  along  the  dorsal  margin  to  a  point 
opposite  the  middle  space  between  the  two  costal  spots.  Underside  bronzy 
brown. 

ffin^  wiw(78,  bronzy  brown;  cilia  brownish  gray.     Underside  bronzy  brown. 

Abdomen,  orange  tipped  with  gray  at  the  extreme  apex.     Underside  gray. 

Legs,  brownish  fuscous  with  obscure  pale  bands  on  the  hind  tibi®. 

Exp.  ah  9  mm. 

Hab:  Texas.   (Belfrage,  three  specimens,  two  of  which  are  from  the  Zeller  collection.) 

Type  9  Mvs.  Wlsm. 
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3.  Heliodines  sexpunctella,  sp.  n. 

Antennw,  grayish  fuscoiis. 

Palpi,  subocherous. 

Head  an(\.  face,  shining  gray. 

Thorax,  shining  gray ;  grayish  fuscous  beneath. 

Fore  wings,  bright  orange,  the  costal  and  dorsal  margins  tinged  with  fuscous  on  the 
basal  half;  with  6  shining,  metallic,  grayish-bronze  spots,  3  costal  and  3  dorsal, 
the  former  preceding  the  latter  in  each  case;  a  little  beyond  the  outer  costal 
spot  a  shining,  grayish-bronze  metallic  band,  internally  dark-margined,  passes 
along  the  costa  and  around  the  apex,  reaching  to  the  outer  dorsal  spot  at  the 
anal  angle ;  cilia  gray.*  The  metallic  spots  are  internally  dark-margined,  but 
this  is  only  visible  in  certain  lights.      Under  side  grayish  fuscous. 

Hind  wings,  bronzy-brownish;  cilia  gray. 

Abdomen,  grayish  fuscous. 

Legs,  pale  grayish  fuscous,  obsciu-ely  banded  with  subocherous  at  the  spurs. 

Exp.  aJ.:  10  mm. 

Hah:  Arizona.      (Morrison.) 

Ty2)e  2  Mus.  Wlsm. 
This  species  differs  from  J)ella,  Chamb.,  in  the  absence  of  a  basal  spot  or  streak,  in 

the  number  of  spots  and  in  the  color  of  the  under  side  of  the  thorax. 

4.  Heliodines  extraneella,  Wlsm. 

Heliodines  extraneella,  Wlsm.  Pr.  ZoiJl.  8oc.  Loud.,  1881.     323-4.     PI.  xxxvi,  15. 

Imago.     July  23.     (Wlsm. ) 

Hah:  California — Pitt  River  (Shasta  Co.  AVlsm). 

Type  Mus.  Wlsm. 

5.  Heliodines  unipunotella,  sp.  u. 

Antennae,  palpi,  head  and  face  gray. 

Ihorax,  gray  (slightly  darker  than  the  fore  wings).  Underside  gray. 

Fore  icings,  shining  gray,  with  a  single  bright  orange  quadrate  spot  before  tbe  mid- 
dle of  the  costa.  This  is  margined  by  a  few  fuscous  scales  at  the  base  are  some 
scattered  orange  scales  above  and  below  the  fold,  indicating  the  possible  pres- 
ence of  a  more  ornate  basal  patch  iu  tiner  specimens.  Under  side,  grayish  fus- 
cous. 

Hind  wings,  shining  gray,  with  gray  cilia.     Under  side,  grayish  fuscous. 

Abdomen  shining  gray,  with  abroad  orange  band  occujiying  several  segments  below 
the  middle.     Under  side,  gray. 

Legs,  gray. 

Exp.  al.:  12  mm. 

Hob:  California — Los  Angeles  (Osten  Sackeu  1878). 

Type   $  Mus.  Wlsm. 
This  species  is  described  from  a  single  specimen  in  the  Zeller  collection. 


SUGAR-CANE  INSECTS  IN  NEW  SOUTH  WALES. 

By  Albert  Koebele,  Special  Agent. 

During  the  month  of  January,  1891,  I  had  the  pleasure  of  traveling 
with  Mr.  Rudolph  Helms,  chemist  to  the  Colonial  Sugar  Oomiiany, 
through  their  sugar-cane  fields  from  the  Clarence  to  the  Tweed  River, 
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and  have  Lad,  tbrough  the  generosity  of  this  company,  which  kindly 
placed  at  my  disposal  steamers  and  other  conveniences,  a  good  oppor- 
tnnity  of  looking  into  the  diseases  of  this  i)lant. 

The  following  insects  were  observed  as  being  injurious  to  sugarcane: 
(1)  The  larva  of  a  ISToctuid,  (2)  Scaraba^id  larva-,  (3)  wire-worms  or  Dia- 
brotica  larvfe. 

THE  NOCTITID  LARVA. 

This  ranks  first  in  injuring  or  destroying  many  of  the  plants  in  all 
parts  Aasited,  and  seems  to  be  evenly  distributed  from  the  Clarence  to 
the  Tweed  River,  being  somewhat  more  numerous  in  the  first  locality 
mentioned.  This  larva  is  most  numerous  on  the  outer  rows,  so  much  so 
that  in  some  places,  as  on  the  Clarence  River,the  entire  i^lauts  were  often 
destroyed,  not  bearing  a  single  healthy  or  even  living-  cane,  while  many 
fields,  especially  on  the  Richmond  and  Tweed,  rarely  showed  any  traces 
of  the  insect. 

The  abundance  of  the  larviv  on  the  outskirts  of  the  fields  and  places 
exposed  to  the  winds  may  be  readily  explained.  The  moths  which  are 
on  the  wing  at  night  and  nearly  always  fly  against  the  wind  will  often 
settle  on  the  first  i)lants  reached,  and  there  deposit  their  eggs.  A 
second  reason  may  be  the  usual  strong  winds  during  daytime  not  so 
readily  allowing  the  minute  flying  enemies  mentioned  below  to  hunt 
up  their  hosts  on  the  outer  exposed  parts  of  fields. 

The  eggs  are,  without  doubt,  deposited  on  the  tops  of  plants  and 
rarely  in  numbers,  quite  likely  behind  the  young  leaves,  for  very  often 
but  a  single  larva  or  the  work  of  such  could  be  found  upon  a  plant. 
The  moth  has  a  casual  resemblance  to  our  Arzama  which  lays  its  eggs 
in  clusters  intermixed  Avith  the  hairs  of  the  bushy  anal  segments  of  the 
female.  Although  1  have  looked,  I  have  never  found  a  trace  of  such 
eggs.  In  this  species  the  last  segment  is  not  provided  with  tufts,  and 
the  habits  no  doubt  also  differ.  As  the  traces  of  young  larv?e  always 
indicated,  they  enter  the  tips  of  plants  and  work  their  way  downward 
to  the  heart,  which  they  destroy.  If  not  forced  to  leave  on  account  of 
decay  they  will  begin  irregular  tunnels  several  inches  deeper,  and,  if 
full  grown,  pupate  in  one  of  them,  providing  first  an  opening  lightly 
spun  over  for  the  moth  to  issue.  The  dry  and  dead  toj)  leaves  always 
aiford  a  favorable  place  in  which  to  pupate.  If  the  larvai  are  compelled 
to  leave  the  boring  on  top  they  come  lower  down  and  begin  their  destruc- 
tive work  behind  the  leaves,  often  girdling  the  entire  plant,  and,  if  the 
entrance  is  found,  usually  on  one  of  the  eyes.  The  tunnels  run  very 
irregularly  up  and  down,  and  sometimes  the  plant  is  nearly  cut  off,  and 
this  may  be  the  case  as  low  down  as  on  the  ground.  It  is  uncertain 
where  the  larvte  will  again  enter  a  plant  after  leaving  a  burrow,  but,  in 
the  first  place,  no  doubt  they  look  for  shelter  from  their  enemies,  and 
perhaps  sometimes  enter  the  plant  at  or  below  the  surface  of  the  ground. 
Often  i^lants  six  feet  high  were  found  uninjured  down  to  the  base  and 
here  entirely  cut  up.     Young  shoots  seem  to  be  eagerly  sought  and 
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entirely  destroyed  down  to  the  roots,  and  one  larva  is  able  to  de- 
stroy several  snch  before  becoming  mature.  In  instances  where  several 
larvte  had  been  at  work  upon  one  plant,  this  was  often  destroyed  com- 
pletely; not  a  single  healthy  cane  was  left,  and  frequently  four  or  Ave 
parallel  tunnels  could  be  found  within  one  stalk.  In  rare  cases  the 
whole  inside  of  the  cane  is  a  complete  mass  of  fibers. 

During-  the  time  of  my  visit  the  most  of  the  larvje  were  nearly  fiill 
grown,  although  some  were  found  measuring  not  more  than  one-half 
inch  in  length.  The  chrysalids  were  not  so  numerous,  and  some  of 
these  had  already  hatched.  From  these  meager  observations  alone  it 
can  not  be  said  with  any  certainty  how  many  broods  there  are  annually, 
yet  it  is  almost  safe  to  say  not  more  than  two,  allowing  for  irregularities 
in  this  warm  climate.  All  the  large  larvte  found  were  no  doubt  of  the 
first  brood  or  from  larv*  that  had  hibernated  and  pupated,  say,  about 
October  and  November,  The  duration  of  the  pupa  state,  judging 
from  specimens  bred  in  confinement,  is  extremely  short,  only  from  ten 
to  twelve  days,  varying,  however,  with  the  temperature.  During 
spring  it  may  even  take  twice  this  length. 

Two  species  of  parasites  were  observed  to  prey  upon  this  insect. 
The  first  is  a  species  of  Microgaster,  which  destroys  fully  one-half  of 
the  larvfe,  and  from  50  to  80  specimens  were  bred  from  single  individ- 
ual larvw.  No  doubt  these  little  parasites  are  in  constant  search  for 
their  hosts,  and  not  only  deposit  their  eggs  within  such  larvai  as  have 
left  their  tunnels  and  are  searching  for  new  places,  but  also  enter  the 
open  holes  in  the  plant  in  search  of  them.  All  of  the  bred  specimens 
were  from  grown  or  nearly  grown  larva*.  The  larv;e  of  the  parasites, 
as  is  well  known,  leave  their  host  when  full  grown  and  spin  a  white 
silken  cocoon  on  the  outside  and  together,  generally  in  the  place  pre- 
pared by  the  larvfe  for  pupation,  and  in  four  or  five  days,  as  repeatedly 
observed  during  January,  the  active  little  insects  emerge  to  begin 
their  useful  work  anew.  This  is  certainly  the  most  beneficial  agent  in 
keeping  this  serious  j)est  to  cane-growers  in  check,  and  without  which 
it  would  not  be  possible  to  grow  this  crop  successfully.  I  might  also 
prove  its  usefulness  upon  other  and  closely-related  species  in  distant 
countries  if  an  opportunity  were  given. 

We  may  safely  say  that  the  whole  life  cycle  of  this  parasite,  from  egg  to 
imago,  will  not  take  more  than  fifteen  to  eighteen  days  during  the  warm 
months,  and  that  about  twelve  broods  may  be  expected  during  the  year 
to  two  of  the  moth.  Thus  it  will  be  seen  of  what  infinite  value  such 
minute  insects  are. 

The  second  species  is  a  Ohalcidid  and  parasitic  upon  the  chrysalis  of 
the  moth.  This  also  is  a  very  interesting  little  insect.  The  chrysalis 
of  the  moth  is  stung  by  the  parent  parasite,  and  as  many  eggs  are  laid 
within  as  will  entirely  fill  the  shell  with  the  larvne  as  these  become  full 
grown.  They  then  pupate,  both  within  and  without,  making  similar 
cocoons  of  the  foregoing,  and  in  due  time  the  mature  insects,  which  are 
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half  as  large  as  the  Microgaster,  make  their  apijearance.  Very  few 
holes  for  egress  are  made,  and  often  all  issue  from  a  single  one.  A  few 
hundred  may  be  bred  from  the  chrysalis  of  the  cane-borer  moth,  and  as 
the  life  history,  as  far  as  is  known,  is  of  brief  duration,  this  parasite  is 
nearly  if  not  wholly  as  valuable  as  the  first  in  keeping  the  borers  down. 
As  may  be  inferred  from  analogy,  this  Chalcidid  will  not  only  be  found 
preying  upon  this  particular  chrysalis,  but  on  a  great  variety  of  Lepi- 
dopterous  chrysalids,  as  is  the  case  with  related  American  forms. 

In  addition  to  those  parasites  numerous  small  ants  of  two  species,  were 
observed  to  form  colonies  in  and  around  the  burrows,  and  wherever 
these  were  present  it  was  but  very  rarely  that  either  larvse  or  chrysalids 
could  be  found,  and  often  dead  larvae  or  chrysahds  and  remains  of  such 
were  found  that  were  destroyed  by  them. 

Numerous  Oarabid  beetles  were  also  present  on  the  ground  at  the 
base  of  the  plants  and  no  doubt  assist  materially  in  reducing  this  pest. 

SCARAB^ID   LARV-^. 

Varies  species  of  Scarabaeid  beetles  are  always  present  in  cane  fields 
and  especially  so  in  recently  cleared  ground.  Of  these  a  species  of 
Anaplognathus,  commonly  called  "  Christmas  Beetle,"  was  most  numer- 
ous and  is  often  plowed  u^)  both  in  the  larva  and  imago  state.  Two 
other  species  of  large  Scarabseid  larvte  were  found  behind  the  plow,  as 
well  as  a  species  of  Heteronyx,  together  with  larva;  and  pupse,  no  doubt 
of  the  same  species. 

The  larvje  of  the  beetles  are  injurious  by  eating  the  roots  of  various 
plants,  and  as  their  transformation  is  very  slow  they  remain  a  longtime 
in  the  ground,  and  in  the  absence  of  any  other  roots  they  naturally 
attack  those  of  the  sugar  cane.  If  numerous  they  will  become  a  serious 
pest,  as  insects  of  this  sort  often  devastate  whole  fields. 

As  a  remedy  it  is  suggested  in  the  first  place  that  diligent  search  be 
instituted  for  the  larvse  and  beetles  while  plowing  and  harrowing.  This 
could  be  done  by  children.  The  mature  insects,  which  come  out  chiefly 
at  night,  may  also  be  found  in  the  daytime  feeding  on  the  leaves  of 
Eucalyptus  trees,  which  are  often  defoliated  by  them.  By  shaking  the 
trees  in  the  early  morning  the  beetles  will  drop  to  the  ground  and  re- 
main motionless  for  some  time,  when  they  can  be  gathered  and  destroyed. 
They  are  also  readily  attracted  by  lights  and  may  be  collected  with 
traps  consisting  of  a  bright  light  placed  over  a  tin  or  other  vessel  about 
a  foot  deep  by  two  feet  wide  with  perpendicular  sides  and  with  about 
two  inches  of  water  in  the  bottom.  Many  such  simple  traps  could  be 
placed  over  the  fields  in  December  and  January,  when  the  beetles  are 
on  the  mng.  Dark  nights  are  best  for  attracting  insects.  Without 
doubt  the  presence  of  toads,  if  these  were  introduced,  would  have  a 
remarkable  effect  in  diminishing  the  numbers  of  these  as  well  as  many 
other  injurious  insects. 
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WIRE  WORMS,  OR   DIABROTICA   LARV^. 

About  Condoug  on  the  Tweed  River  in  tlie  early  part  of  spring  a 
large  number  of  tlie  young  plants  were  destroyed  to  such  an  extent 
that  in  some  of  the  fields  in  a  distance  of  40  or  50  yards  all  had  to  be 
replanted,  often  the  second  time.  This  had  been  done,  it  was  claimed, 
by  Avire-worms  (Elaterid  larvte).  During  my  visit  these  laivfc  had  dis- 
appeared, and  only  in  one  instance,  while  digging  up  one  of  the  plants, 
one  of  these  or  a  similar  larva  was  found  at  the  roots  of  a  healthy 
plant  adjoining  one  which  had  been  destroyed.  The  burrow  within  the 
dead  plant  had  been  made,  to  all  appearances,  some  months  before. 

The  plant  on  which  this  larva  was  found  did  not  show  any  traces  of 
having  been  injured  in  the  slighest  degree.  This  particular  larva  was, 
however,  completely  crushed  in  taking  out  the  plant  and  could  not  be 
recognized  as  an  Elaterid.  It  had  more  resemblance  to  a  Chrysomelid, 
probably  Diabrotica,  beetles  of  which,  in  fact,  had  appeared  for  the  first 
time,  it  was  said,  in  very  large  numbers  in  this  locality,  feeding  upon 
tassels  of  cane. 

Two  of  the  larvae  found  during  spring  within  the  narrow  burrows, 
below  ground  were  promised  to  be  forwarded  to  Sydney  for  a  more  care- 
ful examination. 

Should  these  prove  to  be  the  larvae  of  Diabrotica,  as  I  am  inclined 
to  believe  is  the  case,  since  hardly  any  Elaterid  beetles  were  met  with, 
it  would  be  highly  advisable  to  destroy  the  beetle  with  an  arsenical 
poison  by  spraying  the  tassels  of  corn.  Paris  green  would  act  admira- 
bly, about  one  pound  of  this  to  two  hundred  gallons  of  water. 

The  larviie  of  Diabrotica  are  destructive  to  corn  and  no  doubt  to  cane 
as  well  in  America,  and  as  maize  is  planted  extensively  in  this  locality 
these  beetles  will  probably  increase  greatly  from  year  to  year  if  proper 
steps  are  not  taken  to  destroy  them.  In  the  same  district,  during  a  cer- 
tain time  of  the  year,  it  is  claimed  that  the  "  blight"  is  destroying  the 
corn.  I  should  not  hesitate  in  saying  that  the  real  agent  of  this  is  not 
fungoid,  as  is  claimed,  but  the  larva3  of  this  Diabrotica  boring  in  the 
the  plants  below  the  surface.  In  this  conclusion  I  may  be  wrong,  but 
investigation  at  the  proper  time  would  reveal  the  facts. 


NOTES  ON  LACHNOSTERNA. 

By  G.  H.  Perkins,  Burlington,  Vt. 

The  following  notes,  taken  from  a  more  extended  series  of  observa- 
tions upon  Lachnosterna  made  at  the  Vermont  Experiment  Station,  may 
be  of  some  interest  to  entomologists. 

On  January  28,  1891,  a  considerable  number  of  larvae  of  Lachno- 
sterna were  dug  from  sandy  grassland.  There  being  a  foot  or  more  of 
snow  over  the  sod  the  soil  beneath  was  not  frozen,     Larvai  were  abun- 
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dant  at  depths  varying'  from  not  more  than  three  or  four  inches  below  the 
sod  to  over  a  foot  below.  All  were  active  and  most  were  found  in  their 
usual  feeding  jDosition.  They  were  for  the  most  pnrt  fully  grown.  Other 
lots  of  the  grubs  were  obtained  from  the  same  locality  in  ]\Iarch  and 
April.  Some  of  those  found  in  March  were  in  frozen  soil,  but  they  did 
not  seem  affected  by  it,  but  were  as  lively  and  vigorous  as  in  summer; 
others  were  black  and  dead.  Several  of  those  found  at  this  time  were 
infested  by  from  half  a  dozen  to  a  dozen  mites  of  the  genus  Tyrogly- 
phus  or  Ehizoglyphus,  I  think.  A  lot  set  aside  for  identification  was 
unfortunately  lost ;  hence  1  can  not  with  certainty  give  even  the  genus. 
Although  the  mites  appeared  to  be  parasitic  on  the  larvae,  the  latter 
were  not  apparently  injured  by  them.  On  larvae  dug  early  in  April 
Cordyceps  ravenellii  Ber.  was  growing.  From  each  lot  of  larvsB,  from 
twenty-five  to  fifty  were  taken  and  placed  in  large  boxes  of  soil  and 
supplied  with  turf.  While  most  of  these  larvae  were  of  full  size,  i.  e., 
from  1.4  inch  to  1.6  inch  long,  two  other  smaller  sizes  also  occurred, 
one  of  tliem  about  1  inch  long,  and  the  smallest  0.5  inch  to  0,6  inch 
long.  The  color  is  more  nearly  j)ure  white  in  the  smaller  larvjie  and 
these  are  more  active  than  the  larger  ones.  The  confined  larvne  were 
hatched  during  the  spring  and  summer,  in  order  that  any  tendency  to 
pupation  might  be  noted,  but  most  of  them  were  unchanged  until  Sep- 
tember, when  they  pupated,  and  the  last  of  September  and  early  in 
October  all  left  the  earth  as  perfect  beetles.  About  4  per  cent  of  the 
several  hundred  kept  changed  to  imagos  in  early  summer. 

Only  larvai  were  found  January  28,  but  at  each  subsequent  digging 
a  few  beetles  were  found  with  the  larvte.  They  did  not  voluntarily 
come  from  the  ground  till  about  the  1st  of  May,  from  which  time  they 
grew  more  and  more  abundant,  until  early  in  June,  when  they  began 
to  decrease,  and  by  the  last  of  June  all  had  disappeared.  It  should  be 
said  that  the  spring  was  cold  and  that  the  beetles  were  far  less  numer- 
ous during  the  season  than  usual.  Dr.  Horn's  paper  in  Trans.  Am.  Ent. 
Soc,  Vol.  XIV,  and  especially  Prof.  Smith's  article  in  Proc.  IS"at.  Mus., 
1888,  p.  481,  enable  students  of  the  genus  to  identify  sj)ecies  in  a  manner 
hitherto  impossible.  Using  the  above  papers  as  guides  it  was  found 
that  all  of  the  beetles  appearing  at  first  were  L.  duhia  Smith,  and  the 
same  is  true  this  present  year,  for  up  to  this  time.  May  10, 1  have  found 
only  this  species.  Later  L.fmca  Frohl.  appears  and  soon  is  as  nu- 
merous as  L.  duhia,iind  throughout  the  season  these  two  species,  found 
in  about  equal  numbers,  are  the  j^rincipal  forms,  but  now  and  then  a 
stray  specimen  of  several  other  species  occurs.  These  are  L.  grandis 
Smith,  L.  areuata  Smith,  L.  insperata  Smith,  L.  rngosa  Mels.,  but 
only  a  few  specimens  of  any  of  these  were  taken. 

After  the  disappearance  of  the  beetles,  toward  the  last  of  June, 
none  are  found  until  the  last  of  September,  or  early  in  October,  when 
a  few  individuals  of  a  new  brood  come  from  the  ground.  So  far  as 
observed  these  are  about  equally  L.  duhia  and  L.fuHca. 
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Many  experiments  were  made  to  ascertain,  if  possible,  what  sub- 
stances could  be  economically  introduced  into  the  soil  infested  with 
white  grubs  which  should  destroy  them,  while  not  injuriously  afifecting- 
the  crops.  Although  the  results  reached  were  less  definite  and  satis- 
factory than  were  desired,  it  may  be  worth  while  to  state  some  of  them 
as  briefly  as  possible.  Several  of  the  larvae  infested  with  Cordyceps 
were  placed  in  a  box  of  sandy  soil  and  such  conditions  preserved  as 
were  thought  favorable  to  the  development  of  the  fungus.  Healthy 
larvffi  were  also  placed  in  this  box.  The  fungus  did  not  develop  spores 
and  the  uninfested  larvje  Avere  not  attacked  during  the  time  of  the 
experiment,  but  this  may  not  have  been  sufficient  for  the  production 
of  the  desired  result.  The  accounts  of  Prillieux  and  Delacroix  in 
Comjyfe  Eendus,  May  11,  1891,  show  that  the  European  Melolontha  can 
be  successfully  attacked  by  a  fungus,  and  culture  tubes  are  offered 
for  sale. 

Freezing  the  earth  even  when  the  degree  of  cold  was  not  below  zero 
F.  destroyed  all  contained  larvae.  This  is  remarkable  because,  as  has 
been  noticed,  active  and  apparently  healthy  grubs  were  found  in 
frozen  earth  in  the  field.  In  the  boxes,  however,  they  did  not  with- 
stand cold  very  much  below  freezing.  Experiments  were  made  to 
ascertain  the  possibility,  or  feasibility,  of  starvation,  with  the  result 
that  very  few  larvne  were  affected  even  when  kept  for  mouths  in  soil 
more  free  from  organic  matter  than  that  of  any  cultivated  field  would 
be,  and  it  does  not  seem  at  all  probable  that  this  method,  which  has 
been  recommended  by  some  of  our  best  entomologists,  is  of  any  value. 
A  dry  soil  is  very  unfixvorable  to  the  larvjie,  and  if  very  dry  they 
speedily  perish.  On  the  other  hand,  they  are  not  unfavorably  affected 
by  a  moist  or  even  very  wet  soil,  at  least  for  some  time. 

Several  of  the  potash  salts  were  used  in  the  form  of  strong  solution, 
1  ounce  in  1  jjint  of  water  and  poured  over  soil  containing  larvne.  The 
results  were  not  such  as  to  recommend  the  use  of  these  salts,  although 
they  are  far  from  valueless.  The  sulphate  of  potash  on  the  whole 
proved  most  useful,  but  to  destroy  any  considerable  portion  of  the 
grubs  an  amount  larger  than  would  generally  be  economical  was  neces- 
sary. Common  salt  and  wood  ashes  were  each  tested  both  in  solution 
and  as  lye  and  mixed  with  the  soil  dry,  but  the  grubs  were  not  seri- 
ously injured  by  them.  Bisulphide  of  carbon  was  more  effective  and 
without  doubt  could  be  used  to  advantage  in  many  cases.  Kerosene 
enmlsion,  however,  is  better  in  its  results  as  well  as  cheaper  and  seems 
on  the  whole  decidedly  preferable  to  any  substance  tried.  Poured  over 
grass  in  dilution  such  that  the  grass  was  uninjured,  it  yet  destroyed 
most  of  the  larvne.  Eed  ants  are  a  great  aid  in  destroying  the  grubs, 
and  very  likely  other  species  than  that  noticed,  the  common  red  ant,  are 
equally  valuable.  A  box  in  which  a  number  of  the  larvne  were  living- 
having  been  discovered  by  the  ants  they  at  once  took  possession  and 
promptly  destroyed  every  one  of  them,  and  this  leads  to  the  conclusion 
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that  perliaps  we  are  more  deeply  indebted  than  we  have  been  aware  to 
ants  for  destroying  those  larvse  which  inhabit  the  gionnd. 

It  will  be  noticed  that  the  above  observations  in  respect  to  the  pupa- 
tion of  the  white  grub  agree  with  the  very  interesting  account  given  by 
Prof.  S.  A.  Forbes  in  his  last  report,  and  as  the  localities  are  quite 
widely  separated  it  is  of  interest  to  note  the  entire  agreement  of  the 
results.  In  Vermont,  as  in  Illinois,  the  species  of  Lachnosterna  pupate 
and  come  out  as  beetles  in  the  early  fall,  a  few  to  emerge  at  once  from 
the  earth,  and  to  remain  not  dormant,  but  apparently  as  active  as  usual, 
in  the  ground  until,  in  this  region,  about  the  1st  of  May,  when  they 
begin  to  come  from  their  hiding  place. 


THE  FIRST  LARVAL  STAGE  OF  THE  PEA  WEEVIL. 

In  our  last  number  we  published  a  short  popular  article  upon  the 
Beau  and  Pea  Weevils,  calling  attention  for  the  first  time  to  a  most 
interesting  post-embryonic  larval  stage  of  the  Bean  Weevil,  in  which 
the  larva  is  possessed  of  false  legs  which  serve  its  locomotive  needs 
until  it  has  entered  the  bean,  when,  with  a  cast  of  the  skin,  they  are 
lost  and  the  larva  assumes  the  ordinary  weevil  form.  At  that  time 
material  was  not  at  hand  to  enable  us  to  verify  our  suspicion  that  a 
similar  stage  would  be  found  in  the  larva  of  the  Pea  Weevil,  but  we 
have  recently  received  fresh  pea-pods  from  the  West  which  bore  eggs^ 
of  Bruclms  pisi,  and  we  have  found  them  in  our  own  garden. 

The  fact  that  the  Pea  Weevil  deposits  its  egg  on  the  outside  of  the 
pod,  fastening  it  thereto,  has  long  been  known,  and  we  have  found,  as 
we  surmised  would  be  the  case,  that  the  newly -hatched  larva  of  this 
species  has  the  same  characteristics  as  those  we  have  described  in  the 
case  of  the  Bean  Weevil.  The  only  difference  is  that  the  temporary 
legs  are  much  shorter  and  stouter,  though  similarly  constructed,  the 
tarsus  j)roper  being  a  mere  spatulate  j^ad.  A  further  difierence  exists 
in  that  the  spurs  on  the  prothoracic  segments  are  more  elaborate  and 
conspicuous,  consisting  of  six  strong,  retrorse  spines,  anteriorly  pre- 
ceded by  two  more  prominent  plates  also  pointing  posteriorly  and 
strongly  toothed  along  their  exterior  border.  There  are  no  anal  spurs 
or  spines.  An  interesting  fact  connected  with  this  larva  is,  that  while 
ordinarily  entering  the  pea  direct  from  the  amber-colored  egg,  as  pre- 
viously recorded,  it  sometimes  enters  the  pod  in  the  neighborhood  of 
the  egg  and  then  mines  along  the  inside  of  the  pod  for  some  dis- 
tance, being  quite  active  and  moving  rapidly  and  with  ease.  This 
doubtless  occurs  wherever  the  egg  hatches  before  the  j)eas  are  suffi- 
ciently developed,  the  larva  living  as  a  miner  until  the  pea  is  nearly 
full  grown,  and  the  entrance  of  the  larva  into  a  pea  in  such  case  would 
seem  to  be  rather  by  chance  than  by  design.  As  in  the  case  of  the 
Bean  Weevil,  however,  the  larva  molts  and  loses  its  legs  and  other 
post-embryonic  characters  as  soon  as  it  has  entered  the  pea. 
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EXTRACTS  FROM  CORRESPONDENCE. 

On  some  of  the  Insects  described  by  "Walsh. 

According  to  the  Bibliography  of  Ecouomic  Entomology,  pp.  373,  374,  the  types  of 
Heptagenia  maculipennls  Walsh,  Conotrachelus  cratcegi  Walsh,  and  Anihonomus prunicida 
Walsh,  vrere  destroyed.     If  you  know  of  any  collectiou  in  which  there  are  specimens 
of  these  species  determined  by  Walsh,  please  give  me  the  number  of  specimens.  Any 
information  concerning  the  following  insects  will  be  very  thankfully  received : 
Caloptenus  differentlaUs  Uhler  MS. 
Xiphidium  longicaudiim  Walsh  MS.    9    <?  • 
Orvhelivmm  arboreum  Walsh  MS.    $  =glaherrimum?  Burm. 
(Ecanthus  hipunctatus  ^    9(9  only  described). 
Platamodes  iUinoiensis  Walsh  MS. 

These  names  are  copied  from  the  labels  of  some  specimens  in  a  collection  of  insects 
presented  to  the  Illinois  Wesleyau  University  in  about  1863  by  Dr.  Walsh.  Some  of 
them  are  now  in  very  bad  condition.  *  *  *  [Charles  C.  Adams,  Illinois,  March 
27,  1892. 

Reply. — *  *  '  Typical  specimens  of  Walsh's  iTejj/«f/eHta»*mcH/(j>eH Hi's  are  appar- 
ently not  preserved.  Walsh  described  the  species  from  fifteen  specimens  (Proc.  Ent. 
Soc.  Phila.  II,  1863,  p.  206),  and  I  can  not  understand  why  it  is  that  he  never  sent  sijeci- 
mens  either  to  Dr.  Hagen  or  to  myself.  Dr.  Hagen  apparently  never  referred  to  this 
species,  and  it  remained  also  unknown  to  Mr.  Eaton  in  his  Monograph  oftheEphem- 
eridae. 

Typical  specimens  of  Conotrachelus  cratwgi  and  Anthonomiis  prunicida,  compared 
with  Walsh's  tyjies,  and  some  of  them  from  him,  are  in  my  own  cabinet.  Moreover, 
there  are  in  the  Le  Conte  collection,  now  at  Cambridge,  Mass.,  specimens  of  both 
sexes,  which  were  sent  by  Walsh  to  Dr.  Le  Conte.  These  are,  in  all  probability, 
typical  specimens,  but  so  far  as  I  remember  they  are  not  labeled  as  such. 

Caloptenus  differentialis  Uhler  MS.  is  no  doubt  the  species  subsequently  described 
by  Thomas  and  now  known  as  Melanoplus  differentialis  Thos. 

Xiphidium  longicaudum  and  OrcheUmum  arboreum  have  never  been  described  or  even 
mentioned  by  Walsh  in  his  writings;  therefore  of  no  particular  value.  The  former 
is  possibly  the  species  referred  to  by  Walsh  in  Proc.  Ent.  Soc.  Phil. .Vol.  iii,  1884,  p. 
581,  but  it  can  not  be  identified  in  the  absence  of  Walsh's  original  specimens. 
OrcheUmum  arboreum  Walsh  MS.  has  likewise  never  been  described,  and  appears  to 
l)e  the  "OrcheUmum,  perhaps  glaberrimum  Burm.,"  mentioned  by  Walsh,  Z.  c,  p.  232. 

CEcanthus  bipunctatus.  If  Walsh  did  not  make  a  mistake  in  the  determination,  this 
may  be  CEc.  hipunctatus  De  Geer,  but  from  McNeill's  "List  of  the  Orthoptera  of  Illi- 
nois," I  see  that  it  is  very  rare  in  Illinois,  and  thus  the  probability  is  that  Walsh's 
specimens  must  be  referred  to  some  other  species. 

Platamodes  iUinoiensis  Walsh  MS.  I  fail  to  find  any  reference  to  this  name  in 
Walsh's  writings,  and  the  species  can  not  be  identified.  It  is  possibly  Ischnoptera 
pennsylvanica  De  Geer  or  I.  unicolor  Scudd.,  since  it  must  be  assumed  that  Walsh  was 
familiar  with  the  cosmopolitan  species  of  Blattidfe  occurring  in  Illinois. — [March 
30.  1892.] 

A  Chalcid  Fly  in  a  new  Role  ;  Is  it  parasitic  on  the  Clothes  Moth  ? 

I  send  specimens  of  an  insect  that  has  been  troubling  a  patient  of  mine,  Mrs.  Sum- 
ner Bull.  Some  three  years  ago  she  first  noticed  them  and  since  they  first  made 
their  appearance  they  have  continued  to  infest  the  house,  and  by  their  buzzing  and 
biting  have  kept  her  and  her  guests  awake  nights.  They  bite  very  quickly  and  fly 
•away;  the  bite  is  not  as  troublesome  as  that  of  a  mosquito,  but  is  very  much  like 
that.  Their  buzzing  is  A^ery  similar  to  a  mosquito.  I  hoi)e  that  you  may  be  able  to 
•classify  the  specimens  sent  and  tell  us  what  to  do  to  get  rid  of  them.     They  have 
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become  so  annoyiug  to  the  lioiiseliokl  and  especially  to  Mrs.  Bull  herself  that  her 
health  has  really  snflfered  l»y  reason  of  them. — [J,  M.  Granniss,  M.  D.,  Connecticut, 
March  9,  1892. 

Reply. — Examination  of  the  specimens  shows  that  they  are  Chalcidids  of  the  genus 
Necremnus,  the  species  being  undescribed.  If  your  patient  is  not  mistaken  in 
attributing  her  discomfort  to  these  particular  insects  they  are  probably  parasitic 
upon  Clothes  Moths  in  her  house,  as  all  other  species  of  the  genus  so  far  as  known 
are  parasitic  ujion  Tineina.  Further  details,  however,  are  much  desired,  as  well  as 
other  specimens,  and  also  information  as  to  why  the  lady  considers  these  to  be  the 
insects  which  are  troubling  her.  Has  she  caught  them  in  the  act  of  biting? — [April 
25,  1892.] 

On  Figs  gro-wn  -without  Caprification. 

I  learn  from  my  friend,  Mr.  S.  H.  Scudder,  of  Cambridge,  Mass.,  that  last  fall  you 
presented  to  the  Library  Association  a  case  of  figs  which  were  pronounced  equal  to 
any  Smyrna  figs  the  members  ever  tasted.  The  impression  has  got  out  that  these 
were  true  Smyrna  figs  that  had  been  caprified  by  the  Blastophagas  introduced  by 
Mr.  Shinn,  but  Mr.  Eisen  writes  me  that  this  can  not  be  true.  May  I  beg  you  to  let 
me  know  whether  the  figs  were  anything  other  than  fine  specimens,  w^ell  preserved, 
of  some  particular  Adriatic  fig.  *  *  *— [C.  V.  Eiley,  "Washington,  D.  C,  Febru- 
ary 17,  1892. 

Reply. — *  "*  *  The  figs  presented  to  the  Library  Association  were  grown  on 
my  orchard  farm  at  Loomis,  Placer  County.  They  were  the  so-called  White  Adri- 
atic. They,  no  doubt,  were  the  best  fig  grown  in  California,  but  I  do  not  think  they 
were  superior  to  the  Smyrna.  Their  excellence  was  due  to  having  been  grown  in  a 
foothill  country,  elevation  400  feet,  and  also  because  they  had  not  been  irrigated. 
I  sliall  send  you  a  box  of  this  year's  growth  when  the  crop  matures,  i.  e.,  September. 

I  am  engaged  in  solving  the  question  whether  a  good  fig  can  be  produced  from  the 
seed  of  the  Smyrna  fig.  In  1885  and  1886  I  sowed  the  seed,  fixing  1895  as  the  date 
when  figs  would  be  produced.  I  neither  believe  nor  disbelieve  in  the  theory  of  cap- 
rification. The  writings  of  Meyer,  Lombush,  etc.,  all  indicate  that  the  authors  were 
never  on  the  spot  to  carry  on  practical  experiments.  But  I  may  say  that  the  exi^eri- 
ment  of  Prof.  Eisen  and  myself  was  startling  to  a  mere  agnostic. 

I  have  had  some  correspondence  with  Mr.  Van  Deman  who  sent  Eisen  a  collection 
of  "  Smyrna  cuttings,"  but  they  were  nearly  all  Italian  fig  cuttings.  Mine  died 
owing  to  the  neglect  of  my  foreman. 

The  experiment  of  caprification  will  be  continued  this  summer  at  Mr.  Shinn's, 
Niles,  Alameda  County.— [E.  W.  Maslin,  San  Francisco,  Cal.,  May  31,  1892.] 

On  the  Beaver  Parasite. 

A  friend  of  mine  is  preparing  a  work  on  the  Beaver,  and  asked  me  if  I  could  pro- 
cure a  copy  of  your  interesting  article  on  Platypsyllus  castoris  published  in  Vol.  i  of 
Insect  Life.  Is  there  any  chance  of  finding  specimens  of  the  parasite,  either  liv- 
ing or  dead,  on  the  dried  skins  of  the  Beaver,  and  if  so,  are  they  confined  to  a  cer- 
tain part  of  the  skin  or  on  all  parts  of  the  body  ?  I  looked  over  a  few  skins  this 
morning  but  could  find  nothing  resembling  a  parasite  of  any  kind  or  stage  except 
the  curious  white  cocoon-like  object,  of  Avhich  I  inclose  a  small  lot,  which  were 
very  abundant  among  the  hairs,  especially  around  the  ears.  Can  you  tell  me  what 
they  are?     '     *     *— [Albert  F.  Winn,  Province  Quebec,  Canada,  May  28,  1892. 

Reply. — '  *  *  The  finding  of  Platyjisyllus  material  on  beaver  skins  is  not  at  all 
improbable,  and  careful  combing  should  produce  some  specimens  at  least  of  the  larvae 
and  also  perhaps  of  the  adult.  The  former,  however,  will  be  very  much  shriveled  and 
will  hardly  be  recognized  except  by  some  one  familiar  with  their  appearance,  as  they 
are  quite  small.  They  w^ould  be  found  on  almost  any  part  of  the  beaver,  but  perhaps 
most  frequently  on  the  upper  and  anterior  portions.  The  specimens  which  you  send, 
and  which  vou  state  occurred  abundantly  among  the  hairs  arovmd  the  ears  look 
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surprisingly  like  a  cluster  of  dried  aud  flattened  eggs,  and  it  was  at  first  suspected 
that  they  might  he  those  of  Platypsyllus,  for  which  we  have  been  looking  for  many 
years,  but  upon  examination  they  proved  to  be  much  too  large,  and  are  undoubtedly 
epithelial  cells  which  have  been  cast  off.  Their  resemblance  to  eggs  or  minute  co- 
coons is,  however,  very  striking  aud  deceptive  — [May  31^  1892.] 

Blister  Beetles  in  Texas. 

First  lettek. — Inclosed  find  some  insects  which  the  natives  call  the  Spanish  Fly. 
They  prove  very  destructive  to  Irish  potatoes,  and  when  those  are  not  to  be  had,  toma- 
toes, beets,  etc.,  are  not  despised.  They  do  not  seem  to  breed  here.  A  patch  of  potatoes 
at  night  might  not  have  an  insect  in  it,  but  in  the  morning  they  are  covered.  They 
feed  together  in  swarms  and  seldom  fly  in  the  daytime.  They  will  commence  to  feed 
on  one  row  and  follow  it  clear  across  and  do  not  often  jump  across  to  adjoining  rows 
till  the  end  of  the  patch  is  reached.  We  kill  them  mostly  with  hot  water  and  burn 
them  with  coal-oil  fires  on  a  long  stick  with  a  swab  saturated.  I  am  now  trying 
Paris  green.  They  are  feeding  on  potatoes  where  applied,  b»it  appear  as  lively  as 
ever.— [William  Pocock,  Texas,  May  22,  1892. 

Reply. — *  ""  *  The  insect  which  is  damaging  your  potatoes  is  one  of  the  Blis- 
ter Beetles  known  as  Epivaata  lemniscata,  previously  referred  to  in  the  current  vol- 
ume on  page  77.  Your  neighbors  are  nearly  right  in  calling  them  the  "  Spanish 
Fly,"  as  they  belong  to  the  same  family  aud  possess  in  some  degree  the  same  vesica- 
ting properties.  This,  aud  several  allied  species,  frequently  do  considerable  damage 
throughout  the  Western  States  to  the  potato  crop,  as  well  as  to  beans  and  many  gar- 
den vegetables.  The  Paiis  green  tieatment  which  you  have  begun  is  comparatively 
successful,  and  although  at  first  you  may  be  unable  to  see  any  markedly  beneficial 
results  a  little  persistence  on  your  part  will  eventually  rid  your  vines  of  the  insect. 
In  some  parts  of  the  West  the  plan  has  been  followed  of  driving  the  insects  Avith  the 
wind  into  a  windrow  of  hay  or  straw  or  other  dried  vegetation,  which  is  then  burned. 
The  beetles  do  not  breed  vipon  the  potato,  but  in  their  early  stages  are  parasitic  upon 
the  eggs  of  locusts  aud  other  insects. — [May  28,  1892.] 

Second  letter. — I  send  specimens  of  an  insect  which  reached  here  last  night  in 
considerable  numbers,  and  which  immediately  began  an  attack  on  various  plants, 
and  the  name  of  which  I  would  like  to  know. — [J.  O.  Skinner,  Surgeon  U.  S.  Army, 
Texas,  May  13,  1892. 

Reply. —  #  *  *  'pj^^  insect  is  one  of  our  large  Blister  Beetles  knows  as  Macro- 
basis  atrivittata  Lee.  This  and  other  species  are  frequently  abundant  in  the  Western 
States,  and  when  occurring  in  numbers  often  do  great  damage  to  cultivated  crops. 
They  are  most  interesting  from  a  biologic  standpoint,  from  the  ftict  that  they  are 
hypermetamorphotic,  the  larvi©  undergoing  several  distinct  metamorphoses.  They 
are,  in  the  main,  parasitic  in  their  early  stages  on  the  eggs  of  locust. — [May  18, 1892.] 

The  Twelve-spotted  Asparagus  Beetle. 

I  send  some  insects  which  are  on  the  asparagus  plants  on  a  farm  adjoining  mine. 
I  have  examined  five  other  beds  on  neighboring  farms  and  do  not  find  them  on  any 
of  the  other  beds.  The  Asparagus  Beetle  was  very  thick  on  this  bed,  so  the  owner, 
Mr.  Veach,  cut  down  every  stalk  save  about  four,  which  he  left  for  experiments.  He 
cuts  now  as  fast  as  it  is  fit.  This  red  beetle  appears  in  considerable  numbers  on  the 
stalks  that  are  left,  but  does  not  seem  to  eat  either  the  asparagus  or  the  larv;e  of  the 
Asparagus  Beetle.  What  are  they  and  what  do  they  feed  on  ?  Are  they  injurious  or 
not? — [A.  P.  Gordon-Cumming,  Carroll  County,  Md.,  June  6,  1892. 

Reply. — The  insect  is  congeneric  with  the  Asparagus  Beetle  and  is  known  scien- 
tifically as  CriocerislS-jmnctatHS.  Like  the  Asparagus  Beetle  it  is  a  comparatively 
recent  importation  from  Europe,  and  was  first  noticed  near  Baltimore.  It  spreads 
slowly  and  still  occupies  only  a  limited  region  in  Maryland  and  the  District  of  Co- 
lumbia.    It  feeds  upon  asparagus  in  all  of  its  stages,  and  is  not  known  to  have 
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another  food-plaut.  It  is  not,  however,  as  destructive  as  its  congener.  We  have  no 
specimens  of  the  larva  of  C.  12-punctatu8,  but  these  will  doubtless  be  found  upon  as- 
paragus at  this  time  or  a  little  later.  Can  you  not  ask  your  neighbor,  Mr.  Veach,  to 
look  out  for  them  and  send  specimens  to  us? — [June  7,  1892.] 

A  Wood-borer  mistaken  for  a  Household  Pest. 

A  number  of  our  goodjieople  have  brought  me  specimens  of  the  Clytus,  and  in  awe 
have  complained  of  their  houses  being  overrun  with  the  beetle.  In  every  case  I 
have  found  on  inquiry  that  the  family  was  in  the  habit  of  having  open  wood  fires, 
usually  Hickory,  and  that  the  beetle  was  usually  more  abundant  in  the  room  in  which 
the  fii-eplace  was  located.  This  I  think  explains  the  occurrence  of  the  "  borers." — 
[Chas.  C.  Beach,  M.  D.,  Connecticut,  April  22,  1892. 

Reply. — Your  note  relative  to  the  issuing  of  "Clytus"  {Cyllene  picta)  from  the 
Hickory  pile  is  interesting,  but  the  same  thing  is  frequently  called  to  my  attention 
by  correspondents.  The  appearance  of  these  insects  in  the  house  is  frequently  con- 
sidered a  great  mystery. — [April  25,  1892.] 

A  new  Fruit  Pest — Syneta  albida  Lee. 

"We  inclose  under  separate  cover  some  specimens  of  an  insect  that  is  very  numerous 
here  this  season,  though  they  have  been  here  for  several  years.  They  attack  the 
foliage  and  blossoms  of  nearly  all  the  fruit  trees,  though  they  are  not  so  bad  on  peach 
trees  as  on  cherries  and  apples.  They  are  on  hand  as  soon  as  the  buds  oj)en  and 
continue  to  work,  cutting  the  stems  of  the  fruit  about  half  through,  as  the  inclosed 
specimens  show.  We  think  of  spraying  for  them  with  Paris  green  if  they  do  not 
soon  disappear.  Will  you  kindly  examine  the  inclosed  specimens  and  advise  us  of 
the  best  course  to  pursue  and  the  treatment  which  will  j^robably  be  most  eft'ective. 
A  sudden  jar  of  an  infested  ti'ee  causes  a  shower  of  them  to  fall  to  the  ground  with 
wings  spread,  where  they  immediately  begin  to  fold  their  wings  under  the  cases  and 
crawl  to  shelter,  in  a  short  time  finding  their  way  on  the  trees  again,  though  they  do 
not  readily  take  flight.— [Seth  Lewelling  «fe  Co.,  Oregon,  April  29,  1892. 

Reply. — The  insect  which  you  send  is  one  of  the  leaf-beetles  (Chrysomelidse)  known 
as  %«e<rt  a?6iV7rt,  concerning  the  habits  of  which  we  have  previously  known  almost 
nothing.  It  has  never  been  brought  to  the  attention  of  economic  entomologists 
before  as  a  specially  injurious  species,  and  your  letter,  therefore,  is  of  great  interest. 
The  early  stages  of  the  insect  are  not  known.  As  the  beetles  fall  so  readily  a  great 
many  could  be  destroyed  by  jarring  them  from  tlie  trees  upon  sheets  saturated  with 
Tverosene,  or  if  you  sju-ay  your  trees  with  Paris  green  or  London  purple  in  the  propor- 
tion of  1  i:>ound  of  the  poison  to  250  gallons  of  water  (300  for  peach)  you  will  be  able 
to  destroy  them  with  less  trouble.  I  shall  be  glad  to  hear  from  you  as  to  whether 
this  damage  is  at  all  common  in  your  State  or  vicinity,  or  is  it  confined  locally  to  your 
orchards  ? -[May  7,  1892,] 

On  the  Date  of  Introduction  of  the  Potato  Tuber-moth. 

I  found  the  larva  of  the  Potato  Tuber-moth,  which  is  described  in  the  current 
volume  of  Insect  Life  (pp.  239-242),  in  potatoes  purchased  in  the  market  at  Los 
Gatos,  Cal.,  the  last  week  in  June  in  1888.  I  was  a  stranger  to  the  country  and  as 
the  larva  was  strange  to  me  I  did  not  know  how  common  it  might  be  in  California. 
Not  a  large  number  were  found,  but  a  few  were  discovered  while  preparing  the 
potatoes  for  food.  They  were  doubtless  the  same  as  those  described,  for  I  observed 
them  closely  at  the  time  and  my  recollection  agrees  exactly  with  both  the  illustra- 
tion  and  description  given. — [William  L.  Drew,  Iowa,  April  21,  1892. 
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The  East  Indian  Sugar-cane  Borer. 

In  a  recent  number  of  Insect  Life  (Vol.  iv,  pp.  9.5-103)  I  find  a  most  interesting- 
review  by  Mr.  Howard  of  what  is  known  about  the  Sugar-cane  Borer,  Diairwa 
mccharalis,  with  a  valuable  foot-note  describing  the  results  of  your  examination  of 
moths  reared  from  Maize  and  Sugar  C'ane. 

The  question  of  the  specific  identity  of  the  borers  which  attack  Sugar  Cane,  Sof- 
ghiim  vulgare,  and  Maize  is  a  very  important  one,  csijecially  in  India,  where  they  do  a 
great  deal  of  damage  to  all  three  crops,  and  where  therefore  it  is  specially  desirable 
to  settle  definitely  to  what  extent  the  refuse  of  a  crop  of  Sorghum  (for  instance)  is 
liable  to  be  detrimental  to  a  crop  of  Sugar  Cane  or  Maize  growing  in  the  neighbor- 
hood. 

We  have  reared  a  number  of  moths  from  Sugar  Cane  in  Calcutta,  and  though  they 
differ  from  each  other  a  good  deal  in  size  and  coloration  I  am  strongly  inclined  to 
look  upon  them  as  representing  merely  the  varieties  likely  to  be  foiind  in  one  species. 
We  have  also  reared  moths  from  Maize  and  I  think  there  can  be  no  doubt  as  to  their 
identity  with  the  moths  we  have  reared  from  Sugar  Cane.  In  the  case  of  the  Sorgh  um 
nilgare  borer  we  have  not  yet  been  successful  in  rearing  the  moth,  owing  to  the 
numerous  Chalcidid  parasites  (described  by  Mr.  Peter  Cameron  as  Cotesia  flavijyes  n. 
ap.)  with  which  the  caterpillars  that  were  sent  to  this  Museum  were  afflicted. 

I  am  sending  you  a  moth  reared  from  Sugar  Cane  in  Calcutta  inclosed  in  this  let- 
tei',  and  should  be  very  much  obliged  if  you  would  be  so  kind  as  to  compare  it  with 
your  collection  and  let  me  know  what  you  think  of  its  identity.  I  have  picked  it 
out  as  one  that  represents  an  average  amongst  the  moths  we  have  reared. 

It  may  interest  you  to  hear  that  owing  to  the  fact  that  it  is  much  easier  to  get 
sugar-cane  stalks  than  either  maize  stalks  or  sorghum  stalks  in  Calcutta,  we  have 
used  Sugar  Cane  for  rearing  the  borers  sent  to  the  Museum,  both  from  Maize  and 
Sorghum.  Maize  borers  were  reared  in  Sugar  Cane  from  the  time  they  were  com- 
paratively small  caterpillars  until  they  emerged  as  moths,  and  a  sorghum  borer  (the 
only  one  of  my  set  that  escaped  the  Chalcidid)  was  reared  in  Sugar  Cane  from  the 
time  it  was  a  half-grown  caterpillar  until  it  became  chrysalid,  when  it  was  accident- 
ally damaged  in  transferring  it  to  fresh  Sugar  Cane,  and  thus  prevented  from 
emerging  as  a  moth.  I  have  not  been  able  to  notice  that  the  caterpillars  were  any 
the  worse  for  their  change  of  diet,  and  this,  I  think,  itself  is  a  very  strong  indication 
that  the  same  species  attacks  the  three  plants  indiscriminately. 

It  would  strengthen  the  evidence,  however,  if  it  should  prove  that  the  American 
species  is  identical  with  the  Indian  one. — [E.  C.  Cotes,  Calcutta,  India,  February 
19,  1892. 

Reply. — Your  sugar-cane  borer  is  not  the  same  as  ours.  It  is  a  Chilo  and  not  a 
Diatraea  and  comes  near  C.  plcjadelliis  Winck.,  which  bores  in  Rice  in  our  Southern 
States,  but  differs  in  the  very  clear-cut  terminal  dark  line  between  the  black  spots 
and  fringe.  The  specimen  is  badly  rubbed,  and  its  exact  specific  position  can  not 
be  determined  with  certainty.  It  is  possible  it  may  be  identical  with  Chilo  ivfusca- 
tellus  Snell.,  which  infests  Sugar  Cane  in  Java.  Better  specimens  are  greatly  de- 
sired for  further  study  and  also  specimens  of  the  larva. 

Without  doubt  you  are  perfectly  right  in  assuming  that  the  borers  in  Sugar  Cane, 
Sorghum,  and  Maize  are  all  the  same,  and  it  is  interesting  to  know  that  at  least 
one  other  Crambid  agrees  with  D.  saccharulw  in  this  jiarticular. — [March  28,  1892.] 

Florida  Wax  Scale  on  LeConte  Pear. 

I  cut  the  inclosed  twigs  and  leaves  from  a  LeConte  Pear  tree.  Kindly  inform  me 
as  to  what  kind  of  disease  the  tree  has  and  what  treatment  is  required  for  it. — [Her- 
bert .J.  Pratt,  Florida,  May  30,  1892. 

Reply. — '  *  *  The  Bark-louse,  which  you  found  upon  your  IjeCoule  pears,  is 
the  so-called  Florida  Wax  Scale  (Ceroplastes  floridensis).  This  insect  has  never  be- 
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fore  beeu  recorded  upon  Pear.  It  has  occasionally  been  found  upon  Orange,  but  it 
has  been,  uj)  to  the  present  time,  only  a  temporary  visitor  upon  cultivated  plants. 
Its  native  wild  food  seems  to  be  the  Gall-berry  {Uex  (jlahra).  Your  best  remedy 
will  be  to  spray  with  a  dilute  kerosene-soap  emulsion,  made  according  to  the  for- 
mula given  upon  page  3,  circular  No.  1,  of  this  Division  at  the  time  when  the  young 
lice  are  hatching.  If  the  Gall-berry  occurs  in  any  abundance  near  your  orchard 
you  are  also  advised  to  exterminate  it  if  ])Ossible,  as  it  is  doubtless  responsible  for 
the  occurrence  of  the  insects  upon  your  pear  trees. —  [June  2, 1892.] 

The  Horn  Fly  in  the  South. 

Inclosed  you  will  tind  flies  which  from  habit  and  apjtearance  are  considered  by 
this  Department  to  be  the  Horn  Fly.  Before  treating  the  matter  in  the  pnl)licatiou 
of  the  department  we  desire  the  opinion  of  the  entomologist.  The  flies  annoy  cat- 
tle very  much,  and  made  their  ajipearance  in  southern  Georgia  last  season  and  again 
this  season. — [R.  T.  Nesbit,  Commissioner  of  Agriculture,  Department  of  Agricul- 
ture, Georgia,  May  25,  1892. 

Reply. — *  *  *  You  are  correct  in  determining  the  species  to  be  the  Horn  Fly 
{Hwrnatobia  serrata).  The  spread  of  the  species  during  the  past  two  or  three  years  has 
been  remarkable,  and  it  now  occurs  from  New  Jersey  to  Florida  and  west  to  Louisi- 
ana.—[May  28, 1892.] 

The  Horn  Ply  in  Florida. 

The  Horn  Fly  {Ha-matohia  serrata),  arrived,  here  some  time  last  year,  as  Dr.  Neal 
says  it  was  not  here  in  1890.  It  was  quite  annoying  last  fall.  From  the  present 
outlook  it  will  probably  be  severe  on  cattle  this  year.  The  first  specimens  were 
taken  during  the  first  week  of  April.  It  is  known  by  some  as  the  "dog  fly." — [P. 
H.  Rolfs,  Florida,  April  22, 1892. 

A  new  Ov^l  Parasite. 

I  inclose  herewith  two  flies.  I  took  them  from  the  body  of  a  large  Horned  Owl, 
killed  on  Caranchua  Bay,  Jackson  County,  Tex. 

These  specimens  could  not  fly  and  seemed  to  be  laden  with  eggs  fastened  to  the 
hairs  on  their  bodies ;  they  clung  tenaciously  to  the  feathers.  Would  you  kindly 
tell  me  the  name  of  this  fly?  I  never  saw  one  like  it  before. — [J.  D.  Mitchell,  Vic- 
toria County,  Tex.,  April  17,  1892. 

Reply. — The  insect  which  you  send  is  one  of  the  curious  degraded  parasitic  flies 
of  th  e  family  Hippoboscidie,  to  which  the  so-called  Sheep  Tick  belongs.  It  belongs 
to  the  genus  Olfersia  and,  as  far  as  can  be  determined  by  comparison  with  the 
National  Miiseum  collection,  it  is  a  new  species. — [April  26,  1892.] 

Notes  on  Spiders. 

*  *  *  A  number  of  years  ago,  as  I  was  dressing  in  the  nioruinji',  I  felt  a  very 
sharp  pain  on  the  outside  of  my  leg  a  little  way  below  the  hip  joint.  I  thought 
there  was  a  hornet  in  my  clothes  and  began  to  look  for  it  on  the  double  quick,  but 
to  my  surprise  I  found  a  dark-brown  spider,  such  as  are  common  around  houses  at 
that  time  of  the  year.  I  am  not  versed  m  entomology,  so  I  can  not  give  its  name. 
It  was  of  the  kind  that  weave  funnel-shaped  webs  to  catch  flies.  The  pain  was  very 
severe  for  a  few  min  iites.  The  flesh  over  a  space  about  the  size  of  a  dime  turned  very 
white  and  raised  up  like  a  little  flat  lump,  and  was  quite  hard.  Several  little  inden- 
tations, as  if  made  by  pressing  the  siirface  with  some  sharp-pointed  thing,  as  a  pin, 
were  seen.  The  indentations  were  so  marked  I  could  not  fail  to  notice  them.  After 
an  hour  or  so  the  pain  largely  subsided,  and  by  next  day  the  mark  was  mostly  gone. 
My  verdict  is  that  some  spiders  inflict  severe  pain  by  their  bite. 

We  have  a  large  black  spider  here  that  burrows  in  the  ground,  making  a  burrow 
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almost  straight  down  aud  sometimes  12  to  15  iucbes  deep  and  over  half  an  inch 
wide.  They  apparently  deposit  their  eggs  in  them,  as  I  ha,ve  seen  them  near  their 
burrows,  their  bodies  completely  covered  Avith  little  spiders  that  seemed  in  some  way 
to  subsist  on  the  parent.  This  spider  is  a  powerful  fellow,  with  vicious  eye  aud 
])owerful  jaws.  I  have  pinned  their  bodies  with  the  tine  of  a  pitchfork  aud  they 
would  bite  so  hard  that  I  could  hear  their  teeth  grit  on  the  fork. 

I  do  not  know  whether  they  are  ijoisonous  or  not,  but  I  know  I  do  not  want  one  of 
them  to  bite  me.  They  are  very  quick  and  active  when  they  want  to  be  so.  They 
have  jiowerfnl  limbg  and  very  large  bodies,  almost  as  large  as  some  mounted  speci- 
mens that  I  have  seen  of  the  Tarantuhi. — [Jolm  March,  Wisconsin,  April  21, 1892. 

Grasshopper  Depredations  in  Ohio  in  1891. 

I  beg  leave  to  call  your  attentitui  to  the  depredations  of  grasshoppers  which  have 
been  going  on  in  this  vicinity  for  several  years  past,  and  especially  for  the  last  two 
years.  So  great  has  been  their  destruction  that  my  Timothy  aud  Clover,  as  well  as 
permanent  pasture,  have  been  destroyed  root  and  branch  on  several  hundred  acres  of 
land.  The  summer  of  1890  all  of  my  spring  sowing  of  clover  and  timothy,  about  200 
acreS;  was  destroyed  by  them,  and  the  summer  of  1891  all  spring  sowings  and  other 
grasses,  amounting  to  500  or  600  acres,  as  I  have  stated.  It  is  difficult  to  estimate 
damages,  but  they  will  run  up  in  the  thousands.  I  am  carrying  on  dairying  and 
stock-raising,  and  it  is  discouraging  indeed  to  find  one's  laud  bare  and  made  so  by 
the  ravages  of  the  grasshopj)ers.  My  experience  is  the  experience  of  many  others, 
except  probably  not  on  so  large  a  scale.  I  bought  last  season  of  the  Nixon  Nozzle 
Company,  of  Dayton,  Ohio,  a  hand  spraying-pump  for  the  purpose  of  experimenting 
with  the  different  preparations  recommended  for  the  destruction  of  insects,  but  to  no 
piirpose.  I  used  a  preparation  made  by  the  Nixon  Nozzle  Company ;  I  also  used  Paris 
green,  and  aijplied  on  grass  where  the  insects  were  plenty  and  where  stock  was  not 
allowed  to  rim.  It  has  no  perceivable  effect  on  the  hopi^ers.  "  *  * — [John  Ferris, 
Ohio,  April  4,  1892,  to  F.  M.  Webster. 

Tin-can  Remedy  and  Paper  Wrappers  for  Cut-worms. 

I  notice  in  a  recent  issue  of  Insect  Life  you  recommend  the  use  of  old  tin  cans  for 
l>reventing  the  work  of  cut-worms  iipon  tomatoes,  cabbages,  and  other  plants.  I 
have  tried  that  plan  and  found  that  in  a  hot  suushine  it  would  draw  the  heat  so  as  to 
kill  tomato  plants  unless  covered  during  the  heat  of  the  day.  I  then  tried  wrapping 
the  plants  from  the  roots  to  toj)  of  plant  when  setting  with  common  newspaper,  wrap- 
ping it  around  three  or  four  times  and  then  setting  deep,  so  as  to  have  the  bottom  of 
the  paper  two  or  three  inches  below  the  surface  of  the  ground.  1  found  that  this  was 
a  perfect  protection  against  cut- worms  and  that  the  heat  did  not  hurt  the  plants.  The 
paper  lasts  as  long  as  needed  in  this  rainy  climate  and  needs  no  tying,  nor  does  it 
ever  have  to  be  removed,  one  operation  being  sufficient  for  the  whole  season,  and 
you  are  sure  there  are  no  cut- worms  inside  of  it,  which  is  not  the  case  when  using 
the  cans.  I  have  only  used  it  one  year  aud  had  such  good  success  I  shall  try  it 
again.— [James  B.  Smith.  North  Carolina,  April  9.  1892.] 


NOTES  FROM  CORRESPONDENCE. 

The  new  Herbarium  Pest,— :Mr.  W.  H.  Evans,  of  Crawfordsville,  Ind.,  wrote  us 
March  7  that  he  found  recently  three  larviB  of  our  new  herbarium  pest,  Carphoxera 
ptelearia,  on  some  Arizona  plants  of  last  season's  collecting.  The  plants  attacked 
were  Pentstemon  and  Castillia,  and  they  were  badly  riddled. 

A  new  Peach  Pest.— Through  the  kindness  of  Mr.  J.  L.  Hardy,  of  Harris  County, 
Tex.,  we  have  received  sijecimens  of  a  new  Aspidiotus  upon  peach  twigs,  which  we 
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have  already  received  from  the  same  State,  and  which  is  uud(»ul)tedly  abuudant  and 
destructive.     It  is  as  yet  undescribed. 

Mjoiopods  injuring  Lettuce. — Mr.  G.  E.  Keplinger,  of  Ohio,  comjdains  that  hits  k^t- 
tuco  croj)  is  being  destroyed  l)y  a  Myriopod,  Avhich  we  have  determined  for  him  as 
Jnhi-'i  cinjatKS  Wood.  They  attack  the  outside  leaves  near  the  main  stalk.  The 
leaves  turn  yellow  and  fall  to  the  ground,  and  when  they  aie  partially  decompose<l 
the  "Thousand  Legs"  consume  them  entirely. 

Hibernation  of  Conocephalus. — Mr.  .1.  Thompson,  of  Hampton,  Ya.,  sent  us,  under  date 
of  February  2,  a  sjiocimeu  of  Conocejihalus  ensiger.  which  was  active  and  in  the  best 
of  condition  at  this  wintry  season. 

What  is  the  Stink-bush  T — We  have  had  some  correspondence  of  late  Avith  Mr.  S.  B. 
Mullen,  of  Mississippi,  regarding  a  plant  which  is  known  in  that  part  of  the  country 
as  the  "stink-hush."  We  have  been  unable  to  determine  it  scientifically  from  the 
))oor  specimens  which  Mr.  Mullen  has  sent  in.  Insecticide  properties  are  claimed  for 
it  in  Mississippi.  It  is  an  evergreen  and  is  quite  abundant  in  creeks.  It  has  a  sick- 
ening odor  in  the  summer.  Can  some  of  our  correspondents  identify  this  plant  for 
us? 

A  Mistake  about  Canthon. — A  correspondent  in  Iowa  has  been  misled  by  a  curious 
coincidence  and  states  that  the  "tumble-bug"  is  very  injurious  to  vegetation.  A 
field  had  been  divided  by  a  temporary  fence,  on  one  side  of  which  cattle  and  horses 
had  pastured  in  the  autumn,  while  on  the  other  side  no  stock  had  been  feeding.  On 
the  side  which  had  been  pastured  the  corn  crop  was  completely  destroyed,  while  on 
the  other  side  not  a  hill  suffered.  Tumble-bug  larvae  were  found  in  abundance  on 
the  injured  side,  from  which  our  correspondent  arrived  at  the  conclusion  previously 
mentioned.  The  truth  of  the  matter  probably  is  that  the  damage  was  done  by  cut- 
worms, and  it  is  interesting  to  note  that  the  uninjured  side  was  fall-plowed  while 
the  injured  side  was  not  turned  under  until  spring. 

A  Quarantine  Decision  in  California. — We  have  already  noticed  the  importation  of 
CMonasjyis  biclavia  from  the  Sandwich  Islands  into  California  uj)on  orange  trees  and 
also  the  fact  that,  failing  to  rid  the  trees  of  the  scale,  the  quarantine  ofhcers  directed 
that  the  entire  shipment  should  be  destroyed.  The  owners  commenced  legal  pro- 
ceedings, as  60,000  trees  were  inA^olved,  and  we  learn  from  Mr.  Coquillett  that  a  de- 
cision has  recently  been  rendered  in  favor  of  the  quarantine  officers.  Judge  McKinley 
directing  that  the  trees  should  be  destroyed  immediately. 

A  Clothes  Moth  as  a  Museum  Pest. — Mr.  F.  M.  Webster,  our  Ohio  agent,  has  sent  us 
.specimens  of  T'meola  MseUiella,  which  he  has  found  eating  into  a  collection  of  moths. 
The  bodies  of  the  larger  moths  were  badly  riddled.  We  had  previously  reared  this 
moth  from  grain  with  GelecMa  ccrealeUa,  on  dead  specimens  of  which  it  had  evidently 
been  feeding,  and  Dr.  Hagen  has  recorded  it  as  feeding  upon  insect  collections.  It 
attacks  principally  large-bodied  Lepidoptera  while  xipou  the  spreading  boards,  but 
has  been  carried  through  several  generations  on  dried  specimens. 

The  Box-elder  Bug  a  Household  Pest. — The  Box-elder  Bug  becomes  a  household  2)est  in 
winter  time.  ]\Ir.  J.  W.  Sommers,  Wilson,  Kans.  wrote  us  imder  date  of"  March  10 
that  his  house  contains  large  numbers  of  the  bugs,  which  come  out  by  the  hundreds 
during  the  day  and  shelter  themselves  in  the  walls  of  the  building  at  night.  An 
Oregon  correspondent  had  previously  reported  the  same  fact,  adding  the  informa- 
tion that  they  bite  like  bedbugs. 

Importation  of  Scale-insect  Parasites. — Mr.  T.  1).  A.  Cockerell  writes  from  Kingston, 
Jamaica,  that  in  his  studies  upon  bark-lice  he  finds  that  specific  parasites  are  rare, 
although  his  rearing  experiments  have  not  been  extensive.  He  explains  this  fact 
theoretically  on  the  ground  that  there  is  good  reason  to  suppose  that  most  of  the 
Jamaica  Coccids,  especially  those  upon  cultivated  plants,  reached  the  island  within 
comparatively  recent  times  and  many  of  them  probably  by  human  agencies.  The 
parasites  would  very  likely  have  failed  to  be  introduced  at  the  same  time  as  their 
host  and  the  probaltility  of  the  occurrence  of  native  parasites  ready  to  attack  scales 
would  be  less  than  in  the  case  of  a  continent  like  North  America. 
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The  Bite  of  the  Katipo. — Another  iustauce  of  the  bite  of  the  New  Zealand  Katipo 
comes  to  us  from  Mr.  E.  Allen  Wight  under  date  of  February  3.  An  intelligent  man 
frt>m  the  seacoast,  and  to  whose  statement  Mr.  Wight  gives  great  weight,  induced  a 
yellow-spotted  Katipo  to  bite  one  of  his  dogs  upon  the  nose.  The  dog  died  in  four 
hours. 

Hop  Aphis  Remedies. — With  regard  to  the  comparative  value  of  the  quassia  solution 
and  the  kerosene  emulsion  for  the  Hop  Plant-louse  mentioned  elsewhere  in  this  num- 
ber, Mr.  Springer  C4oes,  of  Richfield  Springs,  N.  Y.,  has  just  written  us  that  although 
he  has  not  had  occasion  to  use  either  of  these  mixtures  since  1887,  on  account  of  the 
fact  that  the  lice  have  done  little  damage  in  central  New  York,  he  is  convinced  from 
his  own  experience  in  that  year  that  the  kerosene  emulsion  is  superior  to  the  quassia 
wash  when  properly  prepared  and  sufficiently  diluted.  As  Mr.  Goes  is  a  practical 
hop-grower,  and  with  his  father  works  the  largest  hop  yards  in  central  New  York, 
his  evidence  must  carry  great  weight. 

Early  Appearance  of  Haltica  carinata. — Mr.  C.  H.  Rowe  writes  us  from  Maiden,  Mass., 
that  on  March  25,  while  the  weather  was  quite  cold  and  snow  to  the  depth  of  six  inches 
was  on  the  ground,  Mr.  C.  J.  Tyler,  of  Georgetown,  Mass.,  found  Haltica  carinata 
swarming  upon  his  elm  trees.  It  was  evidently  a  case  of  mistaken  instinct  that 
tempted  these  little  flea-beetles  from  their  hibernating  quarters  at  so  early  a  date. 

Oniscus  damaging  Plants. — The  sow-bugs  of  the  Isopod  Crustacean  genus  Oniscus  are 
occasionally  reported  as  damaging  living  vegetation  andwehave  previously  recorded 
such  damage  to  violets  in  the  Southern  States.  Mr.  A.  R.  Shattuck  has  recently  seut 
us  specimens  which  he  found  serioiisly  damaging  the  roots  of  young  rose  bushes. 
The  trapping  system  by  means  of  slices  of  potato  wet  with  Paris  green  or  a  thorough 
drenching  of  the  soil  with  a  dilute  kerosene  emulsion  will  l)e  the  best  remedies 
against  these  creatures. 

The  Clover  Leaf  Weevilin  Connecticut. — Mrs.  R.  H.  Russell,  of  Stratford,  Conn.,  informs 
us,  under  date  of  May  18,  thntthe  Clover  hea^f  Weevil  ( Phiftoiiomiis  pnnctatus)  is  abun- 
dant in  her  vicinity.  All  of  the  species  which  she  found,  however,  were  affected  by 
a  fungous  disease  which  has  been  very  prevalent  in  regions  infested  by  this  insect. 
The  locality,  we  believe,  is  new. 

A  deserved  Honor. — We  are  greatly  pleased  to  learn  that  the  University  of  Heidel- 
berg has  conferred  the  degree  of  Doctor  Philosophise.  Naturalis  Honoris  Causte.  upon 
our  friend  and  correspondent.  Baron  Osten  Sacken,  who  is  well  known  for  his  studies 
of  Diptera  and  particularly  of  the  American  fauna. 

Cut-worms  and  Wire-worms. — From  Mr.  C.  F.  Barlow,  of  Canastota,  N.  Y.,  we 
received,  in  the  early  part  of  June,  a  number  of  specimens  of  cut-worms  damaging 
onion  fields,  which  jjroved  to  be  Aijrotis  messoria.  Similar  damage  by  this  same 
species  we  have  treated  in  our  Annual  Report  for  1885.  Mr.  Barlow  also  sent  a 
number  of  wire- worms  damaging  his  celery  crop.  These  proved  to  be  Melanotus 
communis  aud  Agriotes  manoia. 

The  Asparagus  Beetle  in  New  Hampshire. — Mr.  C.  E.  Jaquith,  of  Nashua,  N.  H.,  has 
seut  us  specimens  of  the  Asparagus  Beetle  (Crioceris  asparagi).  This  is  the  first 
record  of  the  occurrence  so  far  north  as  far  as  we  know. 

Destructive  Locusts  Reported. — We  learn  from  Garden  City,  Kans.,  the  locality  of  the 
principal  Kansas  damage  of  last  season,  that  the  young  hoppers  are  appearing  in 
considerable  numbers.  We  also  hear  from  our  correspondent,  Mr.  F.  A.  Swinden, 
Brownwood,  Tex.,  and  from  one  or  two  other  correspondents  in  Texas,  that  local 
species  are  hatching  out  in  considerable  numbers  in  parts  of  that  State.  The  species 
which  seems  to  be  most  abundant  is  Caloptenus  (lifferentialis. 

A  new  Peach  Pest. — A  correspondent  in  Goodison,  Mich.,  reports  that  the  Otiorhyn- 
chid  species,  Anametis  grisea,  is  doing  considerable  damage  to  young  peach  trees  in 
his  orchard.  The  beetles,  according  to  his  statement,  hide  near  the  surface  of  the 
ground  during  the  daytime  and  eat  the  bark  and  also  the  buds  in  places  during  the 
night.  The  same  species  was  received  in  1882  from  Pewaukee,  Wis.,  and  was  reported 
as  doing  similar  damage  to  apple  trees. 
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GENERAL  NOTES. 

ADDITIONAL    NOTE    ON    THE    SUGAR-CANE    PIN-BORER. 

We  have  considerable  additional  correspondence  relative  to  the  dam- 
age now  being  done  by  Xylehorus  puhescen.s  to  the  sugar-cane  crop  in 
Barbados,  Trinidad,  and  St.  Yincent,  as  mentioned  in  our  last  num- 
ber. It  seems  that  the  insect  was  investigated  to  a  certain  extent  by 
Mr.  Herbert  H.  Smith  in  the  Island  of  St.  Yincent,  and  that  Mr.  T.  D. 
A.  Cockerell,  of  Jamaica,  has  also  given  some  attention  to  the  matter. 
Both  of  these  gentlemen  agree  with  us  that  the  Xyleborus  can  not  be 
the  prime  author  of  the  damage  to  cane,  the  former  considering  that 
it  only  follows  the  attacks  of  the  Larger  Sugar-cane  Borer  (Diatrcea 
saccharalifi),  while  the  latter  thinks  that  it  usually  follows  the  work 
of  a  weevil  {Sphenophorus  sp.).  This  further  correspondence  has 
developed  the  interesting  fact  that  the  insect  is  by  no  means  confined 
to  the  sugar  cane,  Mr.  F,  Carmody,  the  Government  chemist  at  Port 
au  Spain,  writing  us  that  it  breeds  in  Mahogany,  while  Mr.  H.  Carac- 
ciolo,  also  of  Port  au  Spain,  has  ascertained  that  the  alarming  increase 
of  the  insect  is  coincident  with  the  recent  and  general  change  in  the 
method  of  dis]iosing  of  the  crushed  cane — magass  or  bagasse.  For- 
merly, he  writes  us,  it  was  the  custom  of  planters  owning  sugar  mills  to 
burn  this  refuse,  whereas  recently  they  h;ive  begun  to  use  it  as  manure. 
The  scattering  of  quantities  of  this  dead  vegetable  matter  through  the 
fields  must  afford  a  most  appropriate  nidus  for  the  beetles,  which  doubt- 
less oviposit  upon  it  very  extensively.  Their  very  numerous  offspring, 
developing  at  the  time  when  the  bagasse  has  become  too  decomposed 
for  further  oviposition,  will  naturally  take  to  such  canes  as  are  weak- 
ened by  the  attacks  of  the  other  insects  mentioned,  or  even  to  healthy 
canes.  The  resumption  of  the  old  practice  of  burning  this  refuse  will 
undoubtedly  cause  a  decrease  in  the  number  of  the  insects. 

THE    BLOOD    TISSUE    OF    INSECTS. 

Dr.  WiUiam  Morton  Wheeler,  of  Clark  University,  Worcester,  Mass., 
has  just  completed  a  series  of  three  articles  entitled  ''Concerning  the 
'  Blood  tissue '  of  the  In secta,"  in  P«^c/<(\  The  first  article  appeared 
in  February,  1892,  the  second  in  March,  and  the  third  in  April.  The 
subject  is  one  which  has  been  comparatively  little  studied,  and  Dr. 
Wheeler  has  had  a  practically  new  field.  Under  the  head  of  blood 
tissue  he  includes  the  following  structures:  (1)  the  blood  corpuscles;  (2) 
the  fatty  body  proper;  (3)  the  pericardial  fatty  body ;  (4)  the  oenocytes; 
{these  four  structures  have  already  been  classified  as  blood  tissues  by 
Wielowiejski,  and  to  them  Dr.  Wheeler  adds  the  following:)  (5)  the 
garland-shaped  cord  of  Muscid  larvte,  and  (6)  a  x>t?culiar  organ  found 
in  the  embryos  and  young  larvic  of  Blatta  and  Xiphidium,  called  by 
Dr.  Wheeler  the  subceso])hageal   body.      The  conclusions  which   he 
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derivevS  from  his  careful  considerations  of  these  six  structures  are  as 
follows : 

(1)  The  fat  body  of  the  Insecta  is  derived  from  the  mesoderm — being  a  difterenti- 
atiou  of  portions  of  the  coelomic  walls  and  therefore  metameric  in  origin. 

(2)  The  (Buocytes  are  derived  by  delaminatiou  or  immigration  from  the  ectoderm, 
just  caudad  to  the  tracheal  involutions.     They  are  also  metameric  organs. 

(3)  They  are  limited  to  the  eight  trachigerous  abdominal  segments. 

(4)  They  appear  to  be  restricted  to  the  Pterygota,  in  all  the  members  of  which 
group  they  probably  occur. 

(5)  They  give  rise  neither  to  the  fat  body  nor  to  the  blood,  but  represent  organs 
sui  generis. 

(6)  After  their  differentiation  from  the  primitive  ectoderm  they  never  divide,  but 
gradually  increase  in  size. 

(7)  The  blood  corpuscles  of  these  Insecta  appear  to  arise  early  in  embryonic  life 
and  perhaps  also  in  post-embryonic  life  from  undifferentiated  mesoderm  cells.  The 
evidence  of  the  derivation  of  the  blood  corpuscles  from  the  fat  body  as  such  is  unsat- 
isfactory. 

(8)  The  suboesophageal  body  arises  in  the  trito-cerebral  segment  apparently  from 
the  mesoderm.  Though  it  resembles  the  fat  body,  it  must  be  regarded  as  a  distinct 
organ.     It  disappears  during  larval  life. 

DAMAGE    TO    BOOTS    AND    SHOES    BY    SITODREPA   PANICEA. 

Two  interesting  cases  of  damage  to  boots  and  shoes  have  come  to  our 
knowledge  almost  simultaneously  from  two  widely  separated  quarters 
of  the  world.  Mr.  Walter  W.  Froggatt,  in  Technological  Education 
Series  Bulletin  ISTo.  8,  of  the  Technological  Museum,  Sydney,  N.  S.  W., 
has  given  an  account  of  the  damage  done  in  Sydney  by  the  larvse  and 
adults  of  Sitodrepa  panicea  in  trunks  of  imported  boots.  It  seems  that 
on  the  7th  of  last  October  he  examined  five  infested  trunks  and  found 
that  men's  leather  boots,  ladies'  kids,  and  carpet  slippers  were  all 
attacked  in  the  same  manner.  The  method  of  work  of  the  beetles 
seemed  to  be  to  riddle  the  soles  with  small  transverse  and  vertical  bur- 
rows ;  they  also  attacked  the  tips  of  the  uppers  and  occasionally  damaged 
the  sides.  So  far  as  known  all  of  the  damaged  goods  were  of  English 
manufacture,  and  none  of  those  from  continental  houses  showed  any 
signs  of  the  pest.  A  Ghalcidid  parasite  was  also  found,  which,  from  the 
figure  given,  seems  to  belong  to  the  subfamily  Pteromaliuse.  Treat- 
ment with  bisulphide  of  carbon  was  recommended  by  Mr.  Froggatt,  who 
also  urges  that  immediate  measures  be  taken  to  stamp  the  insect  out, 
on  the  sui^position  that  it  is  a  new  importation. 

Only  a  day  or  two  after  this  little  paper  reached  us  we  received  speci- 
mens of  the  same  insect  from  Mr.  John  P.  Campbell,  of  Athens,  Ga., 
with  an  account  of  almost  precisely  similar  damage  to  boots  in  a  boot 
and  shoe  establishment  in  that  city.  We  reconunended  substantially 
the  same  measures  which  we  had  already  proposed  in  a  case  of  similar 
damage  by  Dermestes  vidpinus,  described  in  our  Annual  Report  for  1885, 
and  requested  particulars  as  to  the  locality  from  which  the  boots  were 
received.  We  have  not  yet  been  informed  as  to  this  point,  and  so  far 
as  we  know  this  habit  of  the  beetles  is  new  to  the  United  States. 
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Sitodre2)a  panicea  is  now  a  cosmopolitan  .si)ecies.  It  is  something  of  a 
mnseum  pest  and  breeds  also  in  stored  farinaceous  products,  becoming- 
also  somewhat  of  a  pest  in  stored  drugs  of  different  kinds.  It  feeds, 
therefore,  upon  both  animal  and  vegetable  substances. 

THE    WEEVILS    OF    THE    TERTIARY. 

Mr.  Samuel  H.  Scudder  has  published  in  the  Proceedings  of  the  Boston 
Society  of  Natural  History  (Vol.  xxv,  pp.  370-386)  a  preliminary  no- 
tice of  the  tertiary  Rhynchophora  of  iSTorth  America.  In  his  work  upon 
fossil  insects,  he  has  discovered  an  unexpectedly  large  number  of  tertiary 
Ehynchophora,  about  880  specimens  having  i)assed  through  his  hands. 
More  than  half  of  them  are  from  Florissant,  Colo.  Mr.  Scudder  has 
monographed  the  group,  and  his  paper  is  now  printing.  The  present 
paper  is  published  by  permission  of  the  Director  of  the  U.  S.  Geological 
Survey  and  contains  the  generalizations  and  summaries  of  the  work 
minus  the  dry  descriptive  details. 

NEW   APPLICATION    OF    THE    TERM    "•  WIRE-WORM." 

In  this  country  the  term  '' wire- worm ^' is  almost  universally  applied 
to  the  larvae  of  beetles  of  tlie  family  Elateridae,  on  account  of  their 
lengthened  cylindrical  shape  and  hard,  chitinous  covering.  Occasion- 
ally also  it  is  applied  to  certain  of  the  cylindrical  Myriopods  of  the  fam- 
ily Julidai.  In  South  Africa  and  the  Australian  colonies,  however,  we 
notice  from  recent  colonial  pai)ers  that  the  Liver  Fluke  [Strongylus 
contortulus)  is  known  to  stock-raisers  by  this  same  popular  name  of 
wire-worm.  The  matter  of  popular  names  is  one  of  considerable  impor- 
tance to  the  economic  entomologist,  and  all  new  names,  however  local, 
should  be  placed  on  record,  with  the  proper  identification,  in  some  ento- 
mological journal.     We  invite  correspondence  in  this  direction. 

FEATHER   FELTING. 

There  is  occasionally  sent  in  to  the  National  Museum  or  the  Depart- 
ment of  Agriculture  a  sample  of  the  felting  of  bits  of  feathers  into  the 
substance  of  bed  ticking  or  pillow  casing  which  is  said  to  have  been 
done  by  some  insect.  This  felting  is  frequently  very  beautifully  done, 
and  the  inside  of  the  cloth  next  to  the  feathers  appears  like  a  velvet 
tissue.  Ordinarily  the  breaking  up  of  the  feathers  which  results  in 
this  felting  is  done  by  Attagenus  piceiis,  a  Dermestid  beetle  which  is 
particularly  fond  of  feathers.  We  have  just  received  a  very  fine  speci- 
men from  Lucy  C.  Eaton,  of  Truro,  Nova  Scotia,  in  which  the  work  was 
done  by  Tinea  pelUonella^  one  of  the  commonest  of  the  northern  clothes 
moths.  It  must  be  remembered  in  these  cases  that  the  felting  is  not 
done  by  the  insects,  but  by  the  mechanical  action  of  the  feather  barbules 
themselves.  When  the  feathers  have  once  become  broken  up  into 
small  bits  by  the  action  of  the  insects,  then  through  the  constant  press- 
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ing  together  of  the  pillow  they  gradually  work  themselves  into  the 
cloth  covering  in  which  they  are  held  by  their  microscopic  retrorse  ser- 
rations. To  one  who  looks  at  a  tine  specimen  of  this  accidental  felting 
there  can  not  fail  to  come  the  suggestion  that  feathers  could  be  com- 
mercially used  in  this  way.  The  matter  has  been  occasionally  referred 
to  in  print,  notably  in  the  American  Naturalist  for  December,  1882,  and 
in  Insect  Life,  Vol.  II,  pp.  317-318. 

DAMAGE    TO    CARNATIONS   BY    THE    VARIEGATED    CUT-WOkM. 

According  to  the  American  Florist  of  February  25,  Mr.  Edwin  Lons- 
dale read  a  paper  before  the  then  recent  meeting  of  the  American  Car- 
nation Society,  in  which  he  described  an  interesting  case  of  damage  in 
a  hothouse  to  the  buds  of  carnations.  The  damage  was  done  by  the 
half-grown  larvae  of  Argrotis  saucia.  Four  or  five  hundred  buds  were 
destroyed  in  one  house  in  less  than  a  month.  By  spraying  with  Paris 
green  and  by  persistent  search  for  the  larvte  at  night  further  damage 
was  averted. 

This  is  evidently  another  case  of  an  introduction  of  cut-worms  iuta 
a  hothouse  with  new  soil  in  the  fall.  It  is  a  matter  of  great  importance 
that  new  soil  brought  into  hothouses  should  either  be  sterilized  or  that 
it  should  be  procured  in  spring  and  left  in  heaps  from  which  all  vege- 
tation should  be  carefully  removed  throughout  the  entire  summer.  By 
fall  all  cut- worms  will  have  deserted  the  heaps  and  the  earth  can  then 
be  safely  used.  An  instance  of  an  almost  precisely  similar  character 
has  been  brought  to  our  knowledge  near  Washington  and  the  source  of 
infestation  was  clearly  traced  to  earth  taken  in  the  fall  from  beneath 
sod  in  a  pasture  field  which  w^as  badly  infested  with  cut-worms. 

A   LARCH    ENEMY. 

In  one  of  Mr.  John  G.  Jack's  interesting  series  of  articles,  entitled 
"Notes  of  a  Summer  Journey  in  Europe"  {Garden  and  Forest,  Feb- 
ruary 24,  1892,  p.  87),  he  writes  from  Berlin  that  the  European  Larch 
is  sometimes  seriously  injured  and  often  killed  by  the  larva  of  a  lit- 
tle moth  {Coleo2)hora  laricella),  which  eats  out  all  the  interior  of  the 
leaves,  lea\ing  only  the  dry,  hard,  shriveled  epidermis.  The  intro- 
duced Japanese  Larch,  however,  is  not  affected  by  the,  pest.  Accord- 
ing to  Mr.  Jack  this  same  insect  has  been  introduced  into  Massachu- 
setts for  a  number  of  years,  and  its  ravages  have  been  sometimes  quite 
noticeable  in  the  Arnold  arboretum.  The  Japanese  Larch  is  also  immune 
in  this  country. 

HESSIAN   FLY    IN   NEW    ZEALAND 

As  we  reported  in  Vol.  i  of  Insect  Life,  the  Hessian  Fly  was  first 
authentically  determined  as  occurring  in  New  Zealand  in  1888.  The 
localitv  in  which  it  occurred  was  at  that  time  somewhat  restricted,  but 
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we  now  learn  from  tlie  J^^ew  Zealand  Farmer  of  February  last  tliat  the 
insect  has  spread,  and  occurs  in  a  number  of  districts.  Two  animal 
crops  of  wheat  are  ^rown  in  New  Zealand,  and  the  article  referred  to 
anticipates  that  there  will  be  three  or  perhaps  four  generations  of  the 
Hessian  Fly  in  that  colony.  The  remedies  recommended  in  the  third 
report  of  the  IT.  S.  Entomological  Commission  are  summed  up,  and  tlie 
Ministry  of  Agriculture  is  urged  to  print  in  concise  form  matter  upon 
the  life-history  and  remedies,  and  distribute  it  throughout  the  wheat- 
growing  regions  of  the  colony.  This  same  journal  in  1887  was  strenu- 
ous in  its  warnings  to  the  Dej)artment  of  Agriculture  concerning  the 
introduction  of  this  insect  in  packing  straw  from  Europe  and  America, 
but  no  precautions  were  taken.  The  source  of  the  infestation  is  not 
known. 

INCREASE    OF    THE    WHEAT    STRAW-WORM. 

Recent  reports  from  Lincoln  and  McPherson  counties,  Kansas,  indi- 
cate that  the  Wheat  Straw- worm  (Isosoma  tritici)  has  been  on  the  increase 
for  several  years  past.  Many  wheat  fields  in  central  Kansas  were 
seriously  damaged  during  the  season  of  1891  by  this  insect.  As  we 
have  frequently  pointed  out,  wheat  growers  are  always  able,  by  the 
sacrifice  of  one  crop  of  straw,  to  effectually  control  this  pest,  as  the 
great  majority  of  the  larvfe  feed  in  the  stalk  above  the  point  of  cutting. 

GREAT    DAMAGE    BY   BUFFALO    GNATS. 

We  notice  in  the  loiva  State  Begister  for  May  15  a  statement  coming 
as  a  telegraphic  dispatch  from  Louisville,  Ky.,  dated  May  8,  to  tlie 
ett'ect  that  a  report  from  western  Kentucky  estimates  that  1,000  horses 
have  been  killed  by  Buffalo  Gnats  this  year.  It  is  likely  that  this 
report  is  exaggerated,  but  there  is  little  doubt  that  the  gnats  are 
more  abundant  than  usual  this  year.  It  will  be  noted  again  that  this 
is  a  year  of  floods,  and  the  old  relatious  between  the  gnats  and  the 
overflow  of  the  Mississippi  River  are  sustained. 

THE    HOP   LOUSE    IN    OREGON. 

A  strong  defense  of  true  scientific  work  has  recently  been  made  by 
Mr.  F.  L.  Washburn,  in  the  columns  of  the  Morning  Oregonian  of  Wed- 
nesday, Junel.  In  this  article  Mr.  Washburn  reviews  the  life-history 
of  the  Hop  Plant-louse  {Phorodon  humuU),  and  handles  without  gloves 
the  statements  of  certain  hop  growers  who  claim  to  have  proved  that 
the  life-history  of  this  insect  as  published  by  the  senior  editor  is 
incorrect.  An  intelligent  hop  grower,  Mr.  T.  D.  Linton,  of  Eugene, 
Oregon,  one  of  Mr.  Washburn's  correspondents,  has  followed  the  early 
generations  on  Plum  with  extreme  care,  and  fully  substantiates  our 
published  records.  The  publication  of  premature  and  unwise  statements 
regarding  supposed  discoveries  of  other  food-plants  and  other  modes  of 
hibernation  than  those  which  are  normal  to  the  species  has  done  much 
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harm  in  Oregon  and  Washington  by  inducing  hop-growers  to  neglect 
the  surest  remedy  and  preventive,  viz,  tlie  use  of  a  few  phim  trees  as 
a  trap  crop  upon  which  the  lice  can  be  killed  by  spraying  with  kerosene 
emulsion  in  the  spring  before  the  damage  to  Hop  has  begun.  Such 
published  statements  have  done  their  harmful  work  for  this  season,  but 
we  hope  that  Prof.  Washburn's  able  efforts  and  the  corroborative  testi- 
mony which  he  is  bringing  forward  will  do  much  towards  clearing 
away  these  misconceptions  and  inducing  proper  remedial  work  another 
spring. 

FOOD-PLANT  AND  NEW  HAEITAT  OF  THE  MONTSERRAT  ICERYA. 

We  recently  received  through  Mr.  H.  Caracciolo,  of  Triuidad,  speci- 
mens of  Icerya  montserratensis,  which  we  described  in  Insect  LiFE,yol. 
Ill,  No.  3,  from  specimens  received  from  Montserrat  in  the  Leeward 
Islands.  The  type  specimens,  it  will  be  remembered,  occurred  upon  a 
species  of  Chrysophyllum  and  upon  the  Cocoa  Palm  and  the  Banana. 
The  specimens  Just  received  from  Trinidad,  Mr.  Caracciolo  informs  us, 
occur  upon  the  Clusia  alha,  which  they  destroy. 

A  disease  caused  by  parasites  in  the  ears  OF  CARNIVORA. 

We  have  received  from  the  authors,  MM.  liailliet  and  Cadiot,  a 
pamphlet  extracted  from  the  Comptes  Rendus  des  Seances  de  la  Societe 
de  Biologie,  February,  1892,  which  contains  an  interesting  account  of 
their  observations  and  experiments  upon  a  parasitic  disease  of  the  ears 
in  dogs,  cats,  and  ferrets.  It  is  known  that  certain  Acarids — e.  r/., 
Symhiotes  auricularmn — dwell  in  the  auricular  shell  and  external  audi- 
tory canal  of  animals,  and  cause  the  infested  individuals  to  scratch  vio- 
lently ;  in  one  case,  which  came  under  their  observation,  the  authors 
attributed  to  this  cause  the  death,  in  violent  convulsions,  of  a  female 
cat.  They  conducted  certain  experiments  with  a  view  of  ascertaining 
the  possibilities  of  transmission  of  the  disease  from  animal  to  animal, 
and  found  that  "  otacariasis,"  as  the  disease  has  been  named  by  Neu- 
mann, is  easily  transmitted  from  divseased  to  healthy  animals  of  the 
same  species,  but  with  more  difficulty  between  the  cat  and  the  dog, 
and  that  it  does  not  take  place  at  all  between  the  dog  and  the  ferret. 
The  insects  were  found  in  great  numbers  in  the  cerumen  or  waxy 
secretion  of  the  ear,  and  in  the  experiments  were  transferred  with  the 
wax  directly  from  the  ear  of  the  diseased  individual  to  that  of  a  healthy 
one.  The  treatment,  where  any  is  used,  should  consist  in  cleansing  the 
ear  with  warm  soapy  water,  followed  by  injections  of  potassium  sulphate 
one-twentieth  strong. 

the    itch   caused  AMONG  CATS  AND   RABBITS  BY  SARf^OPTES  MINOR. 

The  question  of  the  transmissibility  of  this  disease  of  cats  and  rab- 
bits has  lately  been  investigated  by  M.  A.  Eailliet,  who  gives  the  result 
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of  his  researches  iu  the  Comptes  Rendus  de  la  Soeiete  de  BioJotjie,  April, 
1892.  The  disease  manifests  itself  by  patches  of  a  whitish  eruption, 
mainly  upon  the  lips,  forehead,  around  the  eyes  and  ears,  and  upon  the 
neck  of  tlie  animal,  the  mite  causing  the  disease  { So rco2)t€s  minor  Fnrst) 
being-  found  in  vast  numbers  beneath  tlie  crusts  of  this  eruption.  The 
author's  experiments  upon  tlie  transmissibility  of  the  disease  were  made 
by  removing  these  crusts,  with  the  insects  beneath,  from  a  diseased  to  ;i 
healthy  subject.  M.  Railliet  thinks  it  would  be  premature  to  draw  from 
his  experiments  any  fixed  conclusions,  and  gives  the  following  as  the 
lesults  of  bis  investigations: 

(1)  That  it  was  impossible  for  him  to  transmit  the  itch  caused  by 
Sareoptes  minor  from  the  rabbit  to  other  rabbits,  or  to  cats,  to  rats,  or 
dogs; 

(2)  That  it  is  easily  transmitted  from  cat  to  cat; 

(3)  That  it  is  transmitted  only  with  great  difficulty  from  the  cat  to 
the  rabbit;  and 

(4)  That  rabbits  which  have  contracted  tlie  disease  from  a  cat  can 
transmit  it  to  other  rabbits. 

FUNGUS  DISEASE  OF  THE  MIGRATORY  LOCUST. 

Apropos  to  the  note  on  page  151  of  the  current  volume,  upcm  this 
subject,  we  have  received  from  M.  Brougniart,  of  the  Museum  d'His- 
toire  Naturelle  at  Paris,  a  note  in  which  he  says : 

It  is  a  pity  to  let  erroneous  ideas  persist  ou  this  subject.  My  researches — M.  rJiard 
to  the  contrary  notwithstanding — show  that  the  Migratory  Locust  {Schisiocerca  pere- 
grina)  offers  several  parasites.  (1)  Two  forms  of  Botrytis,  which  kill  the  insects  rap- 
idly; (2)  certain  forms  of  Fasarium  (=  Lachnidium  acridioriim  Giard)  which  do  not 
kill  the  insect;  (3)  the  form  Polyrhizium  (Giard), which  does  not  kill  the  insect,  etc. 

M.  Giard  and  my  colleague  Kiinckel  have  not  studied  the  forms  Botrytis,  and 
therefore  conclude  that  they  do  not  exist,  yet  Dr.  Delacroix  and  I  have  clearly 
shown  these  destructive  forms  of  Botrytis  to  whomsoever  would  look. 

THE  SALTBUSH  SCALE  OF  AUSTRALIA. 

We  noticed,  upon  page  294  of  the  last  number,  Mr.  A.  Sidney  OilifPs 
preliminary  notice  of  a  new  species  of  Fulvinaria  destroying  the  fodder- 
plant  known  as  the  saltbush,  in  New  South  Wales.  In  No.  3,  Vol.  iii, 
Agricultural  Gazette,  of  New  South  Wales,  he  devotes  a  full-page  plate 
to  this  interesting  insect,  which  he  has  named  Pulvinaria  nuwlcelli,  and 
gives  a  full  account  of  its  habits,  with  extended  description  of  the  spe- 
cies and  descriptions  of  two  of  its  natural  enemies,  viz,  Thalpochares 
pulvmarice  and  Chrysopa  ramhnri  Sch. 

A    PROPOSED    INSECTICIDE   FOR    TEA-BUSHES. 

Mr.  G.  F.  Strawson,  in  a  letter  to  BeWn  Weekly  Messenger  of  October 
2G, proposes  the  use  of  a  combination  of  benzine  and  naphthaline  in  the 
proportion  of  one  part  of  the  naphthalin  to  eight  of  benzine,  for  use 
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against  tlie  insects  which  attack  tea-bushes.  The  problem  of  an  effi- 
cient insecticide  for  use  upon  this  crop  is  a  difficult  one,  since  it  must 
be  nonpoisonous,  inodorous,  and  tasteless,  and  must  not  injure  the 
tender  foliage.  The  experiments  which  Mr.  Strawson  has  made  with 
this  compound  show  that  it  is  efficacious  against  various  forms  of  insect 
life,  and  that  it  evaporates  so  rapidly  and  so  throughly  as  to  leave  the 
tenderest  foliage  unharmed,  after  a  few  hours  leaving  no  trace  of  the 
application,  either  by  taste  or  smell. 

ANOTHER    INSTANCE    OF    TBE    VALl'E    OF    SPRAYINO   FRUIT    TREES. 

The  good  that  may  be  a(;complished  by  spraying  fruit  trees  at  the 
proper  time,  for  the  Codling  Moth  and  Plum  Curculio,  is  becoming  very 
well  understood,  but  we  deem  it  advisable  to  occasionally  mention 
instances  in  which  the  use  of  the  remedy  seems  to  have  brought  about 
exceptionally  good  results.  Thus  in  previous  numbers  of  the  current 
volume  we  have  given  the  experiences  of  Mr.  J.  S.  Lupton,  of  Virginia, 
and  Mr.  W.  F.  Brown,  of  New  York.  The  following  note  we  take  from 
the  Indiana  Farmer  of  February  13,  1892. 

I  sprayed  all  my  fruit  trees  twice,  and  the  result  is  that  they  are  all  loaded  down 
with  fruit  and  free  from  the  Apple  Worm.  There  is  not  one  in  a  hundred  apples  thai  is 
wormy.  I  have  forty  apple  trees  and  some  pears,  and  I  have  to  prop  the  trees  up  to 
keep  them  from  breaking  down.  Most  of  my  neighbors  that  did  not  spray  their 
trees  have  no  fruit  but  what  is  wormy.     This  is  the  lirst  year  I  have  over  had  a  good 

•crop  of  apples. 

A    NEW    INSECTICIDE. 

We  have  seen  a  somewhat  indefinite  item  in  a  recent  number  of  the 
Scientific  American  concerning  the  use  of  monosulphide  of  potassium, 
which,  it  is  stated,  has  been  discovered  by  Mr.  Dubois  to  be  a  cheap 
and  effective  insecticide.  Experiments  show  that  the  hatching  of 
locust  eggs  is  prevented  by  a  light  sprinkling  with  a  solution  of  this 
substance,  while  adult  insects  of  several  kinds  have  been  quickly  killed 
in  the  same  manner.  The  substance,  it  is  stated,  acts  as  an  excellent 
fertilizer  for  such  plants  as  require  potash.  We  publish  this  note 
simply  as  a  suggestion  to  experimenters. 

THE    IBIS   AS    A  LOCUST    DESTROYER. 

The  Australian  correspondence  of  the  Mark  Lane  Express  of  March 
7  has  a  paragraph  relating  to  the  value  of  the  Ibis  to  farmers  in  the 
recent  locust  incursions  of  last  year  and  the  present.  In  the  Glen 
Thompson  district  several  large  flocks,  one  said  to  number  fully  500 
birds,  have  been  seen  eating  up  the  young  locusts  in  a  wholesale  man- 
ner. Other  insectivorous  birds  are  flourishing  upon  the  same  diet. 
Eecently  near  Ballarat  Victoria,  a  swarm  of  locusts  was  noted  in  a 
paddock,  and  "just  as  it  was  feared  that  all  the  sheep  would  have  to 
be  sold  for  want  of  grass,  flocks  of  starlings,  spoonbills,  and  cranes 
made  their  appearance,  and  in  a  few  days  made  so  complete  a  clearance 
of  the  locusts  that  only  about  40  acres  of  grass  were  lost." 
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A    SCALE-KATINfr   MOUSE. 

The  tbllowiug  is  taken  from  a  recent  excliange.  The  scale-insect 
mentioned  is  probably  Lecanium  persiecc,  and  we  see  no  reason  to  donbt 
tlie  statements  made: 

The  mouse  has  never  heeu  regarded  with  au  eye  of  favor  by  the  gardener,  and  cer- 
tainly ihe  mischief  vehich  it  does  is  more  apparent  than  any  benefit  it  confers  as  a 
general  rule.  But  it  would  seem  that  the  mouse  is  distinctly  useful  on  occasion,  as 
the  following,  addressed  to  an  English  contemporary,  clearly  proves:  "I  was  much 
surprised  to  see  a  mouse  yesterday  clearing  the  scale  from  a  peach-tree  trained 
against  a  wall  under  glass.  It  was  very  active,  and  during  the  ten  minutes  I 
watched  it  must  have  eaten  200  of  these  pests.  It  was  too  busy  to  notice  me,  though 
I  stood  opposite  it  and  within  a  few  feet.  It  would  run  over  and  under  the  smallest 
twigs,  and  fixing  its  hind  feet  for  support  would  run  its  nose  along  the  midrib  of  the 
underside  of  every  leaf,  and  race  up  and  down  the  stem  searching  for  and  devouriug^ 
its  prey  without  a  second's  pause.     I  left  it  as  busy  as  I  found  it. 

SPIDERS    OF    THE    DISTRICT    OF    COLITMBIA. 

Dr.  George  Marx  has  jnst  issued  author's  extras  of  his  presidential 
address,  read  before  the  Entomological  Society  of  Washington,  Jan- 
uary, 1891,  covering  pages  148-161  of  volume  ii  of  the  Proceedings  of 
that  Society.  His  address  is  prefaced  with  a  plea  for  the  publication 
of  local  fauna  lists  on  account  of  their  great  value  in  the  study  of  the 
important  subject  of  geographical  distribution,  and  concludes  with  a 
carefal  seasonal  and  locality  list  of  the  spider  fauna  of  the  District  of 
Columbia,  tabling  160  genera,  represented  by  306  species. 


ANNUAL  MEETING  OF  THE   ENTOMOLOGICAL  CLUB   OF   THE  AMERICAN 
ASSOCIATION  FOR  THE  ADVANCEMENT  OF  SCIENCE  FOR  1892. 

Washington,  D.  C,  June  15,  1892. 
The  Annual  Meeting  of  the  Entomological  Club  of  the  American  Association  for 
the  Advancement  of  Science  will  be  held  during  the  meeting  of  that  body  at 
Rochester,  N.  Y.,  August  17  to  20,  1892,  at  such  times  as  Avill  least  conflict  with 
other  features  of  interest  to  the  members.  The  meeting  of  the  Association  of 
Economic  Entomologists,  which  Avill  be  held  at  the  same  time  and  place,  will  add 
to  the  attractions  for  all  interested  in  the  Science,  and  it  is  hoped  that  members  will 
make  it  a  point  to  be  present  and  assist  in  making  the  Rochester  meeting  a  success- 
ful reunion  of  all  the  working  entomologists  of  America.  It  is  urged,  also,  that 
every  member  prepare  a  paper  or  papers  for  presentation  before  the  club,  furnish- 
ing the  Secretary  with  the  titles  in  advance,  so  that  a  preliminary  program  may  be 
drawn  up.  As  most  of  the  members  of  the  club  are  also  members  of  the  Association 
of  Economic  Entomologists,  it  is  suggested  that  subjects  relating  to  applied  ento- 
mology be  presented  before^  the  latter  society,  reserving  for  the  Club  matters  of  a 
more  purely  scientific  interest.  Systematic,  biologic,  or  anatomical  studies,  together 
with  collecting  notes,  are  especially  desired  and  appropriate. 

C.  L.  Marlatt, 

Secretary  Entomological  Club  A.  A.  A.  S^ 
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ENTOMOLOGICAL  SOCIETY  OF  WASHINGTON. 

June  2, 1892. — The  following  names  were  presented  for  correspondinf?  membersliip : 

Proposed  by  Mr.  Marlatt:  Dr.  S.  W.  Williston,  Prof.  F.  H.  Snow,  Mr.  V.  L.  Kel- 
logg, Mr.  Warren  Knaus,  Mr.  W.  J.  Fox,  Dr.  Henry  Skinner,  Mr.  F.  A.  Marlatt. 

Proposed  by  Mr.  Chittenden :  Mr.  Berthold  Nennioegen,  Mr.  Edw.  L.  Graef,  Mn 
Ottomar  Dietz. 

Proposed  by  Mr.  Mally:  Mr.  T.  Wayland  Vanghan. 

Proposed  by  Mr.  Howard :  Prof.  A.  J.  Cook,  Prof.  J.  H.  Comstock,  Mr.  M.  V.  Slin- 
gerland,  Mr.  S.  H.  Scudder,  Mr.  G.  C.  Davis,  Miss  Mary  E.  Mnrtfeldt,  Dr.  William  M. 
Wheeler,  Prof.  C.  H.  Fernald,  Prof.  C.  P.  Gillette,  Mr.  C.  F.  Baker,  Eev.  W.  J.  Hol- 
land, Mr.  Samuel  Henshaw,  Prof.  P.  H.  Rolfs,  Dr.  J.  A.  Liutuer,  Mr.  H.  A.  Gossard, 
Prof.  G.  F.  Atkinson,  Dr.  C.  M.  Weed,  Prof.  F.  L.  Harvey,  Prof.  F.  L.  Washburn. 

The  persons  named  were  duly  elected  corresponding  members. 

A  new  publication  committee,  consisting  of  Messrs.  Marlatt,  Banks,  Howard, 
Schwarz,  and  Linell,  was  appointed  by  the  President  to  take  up  the  publication  of 
the  proceedings  of  the  first  six  months  of  the  current  year. 

Dr.  George  Marx  presented  the  first  paper  of  the  evening,  entitled  "  Remarks  on 
two  new  publications  on  the  Spiders  of  the  United  States,  by  N.  Banks  and  Eugene 
Simon."  After  some  preliminary  remarks  he  contrasted  the  two  papers,  which 
cover  practically  the  same  ground,  and  one  of  which — that  of  Mr.  Banks — was  based 
on  literature  now  out  of  date  and  written  without  the  aid  of  type  specimens,  while 
the  other  was  based  on  fuller  knowledge,  better  command  of  the  literature,  and  an 
acquaintance  with  the  types.  He  gave  an  account  of  the  writings  on  this  group  of 
Arachnids  and  deplored  the  conditions  which  led  to  the  publication  of  necessarily 
incomplete  and    inaccurate  work.     Discussed  by  Messrs.  Gill  and  Riley. 

Mr.  Otto  Heidemann  exhibited  drawings  of  certain  rare  Capsids  and  pointed  out 
some  of  the  characters  used  by  European  authors  to  distinguish  the  species  and  gen- 
era in  Capsidse  and  showed  their  applicability  to  American  species,  illustrating  his 
remarks  with  some  very  careful  and  artistic  drawings  of  rareCapsidie.  He  described 
also  his  method  of  making  these  drawings.  Discussed  by  Messrs.  Riley,  Gill,  and 
Heideman. 

Mr.  Howard  presented  a  brief  note  upon  Chalcidid  parasites  of  Bark-lice,  basing 
his  remarks  upon  a  paper  published  in  the  Swedish  language  by  Christopher  Auri- 
villius  in  the  Entomologisk  Tidsknft  for  1888.  Aurivillius  concludes  that  these 
parasites  do  not  interfere  seriously  with  the  economy  of  the  Coccidte,  claiming  that 
the  females  are  pierced  so  late  in  life  that  the  egg-laying  is  not  hindered,  while  the 
males,  when  parasitised,  are  destroyed.  Mr.  Howard  said  that  this  state  of  affairs 
was  the  exception,  as  bark-lice  are  attacked  by  Chakidid  parasites  at  all  stages  of 
growth,  and  when  once  infested  development  is  immediately  arrested.  A  glance 
through  the  collection  of  Coccidse  in  the  U.  S.  National  Museiani  easily  proves  this 
and  shows  that  Aurivillius's  generalization  must  have  been  made  upon  a  very  insuf- 
ficient number  of  instances.  Discussed  by  Prof.  Riley  and  Mr.  Ashmead,  who  fully 
indorsed  Mr.  Howard's  position. 

The  society  then  adjourned  to  meet  the  first  Thursday  in  October,  1892. 

C.  L.  Marlatt, 

Recording  Secretary  pro  tern. 
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ERRATA. 


Page  94,  under  Spermophagiis  robiiiia',  third  line,  the  remainder  of  this  paragraph, 
beginning  "  Eichhoif  asserts, '"  etc.,  belongs  to  the  paragrapli  on  Alicracis. 

Page  111,  Fig.  9,  and  first  line  under  the  figure,  for  "  minivalis  "  read  minimalis. 

Page  123,  under  "  subfamily  Ceraphrouiuie,  "  third  line,  for  "  rawayana"  read  re- 
rayana. 

Page  125,  line  14,  for  "  Aletirodes,  "  read  Jleyrodes. 

Page  130,  below  middle  of  page,  for  "  xanthhomelaena  "  read  xanthomela'tta. 

Page  162,  lines  11  and  13,  for  "  Melitoita"  read  Melittobia. 

Page  162,  line  17,  for  "  cementaria"  read  cementarius. 

Page  163,  last  line,  for  "  consor"  i-ead  consors. 

Page  206,  reply  to  second  letter,  for  "  Spinx"  read  Sphinx. 

Page  207,  line  4,  for  " Arnarsia"  read  Anarsia. 

Page  214,  signature  of  second  article,  for  "  Longuemars  "  read  Longuemare. 

page  221,  third  line  under  second  heading,  for   "  Hypomomeuta"  read  Hyponomeuta^ 

Page  244,  first  line,  delete  "  properly  mantidis.  " 

Page  352,  line  11,  for"  Sylvanns"  read  Silvanua. 
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Acanthia,  affinities  of,  188,  189. 

Acanthoderes  decipiens,  reared  from  maple,  65. 

Acarids,  in  ears  of  Carnivora,  407. 

Acarina,  origin  and  development,  182. 

Acid,  uric,  excreted  by  insects,  226. 

Acoloides  emertonii,  n.  sp.,descr.,  202. 

saitidis,  reared  from  spider  eggs,  ref..  124.  202. 
Acorn  worm,  a  misnomer.  130. 
Acridiidse,  not  self-mutilating,  349. 
Aeridium  americanum,  habits  and  occurrence,  'M. 

frontalis,  on  sorghum.  51. 

shoshone,  in  Kevada.  145. 
Aeroceridae,  parasitic  on  spiders,  mm.,  292. 
Acronj-cta,  smeared  =^Acrony eta  oblinita. 

oblinita,  on  smartweed,  132. 
Adimonia  cavicoUis,  syn.  note,  94. 
Adoxus  vitis,  in  California,  ref.,  167. 
Adrimus,  nov.  gen.,  ref.,  350. 
.a^dilis  nodosus  =  Acanthocinus  nodosus,  132. 

"bsoletus  =  Acanthocinus  obsoletus,  132. 
.^geriapyri,  on  apple  trees  in  Mississippi,  mm.,  34. 
Agallia  sanguineolenta,  on  grass,  m.,  198. 
Agrilus,  material  in  National  Museum.  137. 

ruficoUis,  in  Xew  Jersey,  28.  2fl;  ref.,  232. 

torpidus,  on  willow,  66. 
Agriotes  mancus,  damaging  celery,  401. 

life-history,  ref.,  231. 
Agrotis  annesa,  on  Amarantus  and  cotton,  abs.,  31. 

messoria,  damaging  onions,  401. 

saucia,  damaging  carnations,  405. 

ypsilon,  attacked  by  Hister,  76. 
-^grypnus  mnrinus,  larvte  infesting  a  child,  158. 
Alaus  oculatus,  on  oak  and  aspen,  65. 
Alcathoe  caudata,  219.220. 
Aleochara,  habits,  remarks  on.  27. 
Aletia,  see  Cotton  worm. 
Aleyrodes,  orange  leaf,  see  A.  citrifolii. 

citrifolii,  smut  fungus  resulting  from,  274. 

vaporarium,  on  strawberry  in  Kentucky,  345- 
Allorhiua  nitida,  also  referred  to  as  A.  sobrina. 

dipterous  parasite  bred  from,  mm.,  26. 

in  New  Mexico,  ref..  92. 

on  oak,  75. 

white  grub  of,  25. 
Allorhina  sobrina.  in  New  Mexico,  ref.,  295. 


Allygus  irroratus,  on  grass,  m.,  197. 
Alypia  8-maculata,  in  New  York  City.  61. 
Amblyaspis  minutus,  bred  from  Cecidomyia,  124. 
American  blight,  in  India,  ref.,  296. 

plum  borer,  in  Ills.,  report,  ref.,  293. 
Amitus  aleurodinis.  bred  from  Aleyrodes.  125. 
Ammophila  gryphus,  peculiar  habits  of,  rem..  230. 
Amphicerus  punctipennis.  habits  of.  261. 
Amphicosmus,  n.  g..  ref.,  158. 

elegans,  n.  sp.,  ref..  158. 
Amphizoa,  notes  on,  rem.,  352. 
Anabrus  simplex,  in  Idaho,  146. 
Anametis  grisea,  damaging  peach,  401. 
Anaplognatlms  sp.,  in  cane  field,  m.,  388. 
Anarsia  lineatella,   suspected  of   injuring    fruit 

trees,  206. 
Anepsius,  synopsis,  351. 
Anguillulidae,  urine  recommended  for,  215. 
Angoumois  grain-moth.     See  Grain-moth. 
Angus,  James,  collection  of,  347. 
Anisopteryx  autumnata  =  pometaria. 

pometaria,  occurrence  in  Cal.  doubtful,  167. 
Anomala  pinicola=  A.  lucicola,  132. 
Anopedias  error,  bred  from  Diplosis,  125. 
Anomis  erosa,  in  Jamaica,  mm.,  157. 
Anthaxia  ajneogaster,  on  Juglans  californica,  260. 
Anthonomus  musculus,  so-called,  on  blackberry ,  76. 

prunicida,  types  of,  398. 
Anthomyia,  Aleochara  larva  feeding  on,  mm.,  27. 
Anthomyia  ceparum,  in  Sweden,  ref.,  2. 
Anthrenus  varius,  injuring  Cayenne  pepper,  332. 
Antiopa  (butterfly),  voice  of,  166. 
Antispila  uyssaefoliella,  on  sour  gum,  138. 
Antistrophus  1-pisum,  galls  on  Lygodesmia,  203. 
Ants,  black,   enemies   of  gypsy  moth,  ref.,   354, 
Chrysomelid  larviB  in  nests  of,  148. 

leaf-cutting,  remedies  for,  328. 

red,  carrying  off  Termes,  mm.,  146. 
destroying  white  grubs,  391, 
in  California,  203. 

white,  flight  of,  146. 
Ants'  nests,  bark -louse  in,  158. 
Apanteles,  bred  species,  259. 

congregatus.  probably  bred  from  Sphinx,  134. 

hyphantriae,  Elasmus  atratus  bred  from,  254. 

limenitidis,  parasite  possibly  bred  from,  254. 

sp.,  infesting  Gyp.sy  Moth,  227. 
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Apate  ba8ilari8  =  Siiiozylon  basilare. 
Aphanogmus  florideusis,  host  of,  123. 
Ai)lieleiiclms  ap..  on  Chrysanthemuiu,  etc.,  31. 
Aphid,  mites  on,  212. 
Apliides,  in  grass,  mm..  198. 

Micronius  insipidus  attacking,  rem.,  352. 

on  apple,  etc.,  44. 
Ajihididse,  host  plants  of,  rev.,  83. 

in  Dr.  Bos's  compendium,  ref.,  149. 

life-history  of,  ref.,  285. 
Aphidius  avenaphis,  bred  from  Aphis  mali,  2^9. 
Aphids,  honey  dew  of,  rem.,  230. 

iiumotherly,  229. 
Aphis,  black,  of  peach,  in  Cal.,  ref.,  167. 

corn-root,  notice  of  article  on.  285. 

early  account  of,  263. 

egga  destroyed  by  kerosene  emulsion,  327. 

grain,  confused  with  grain  Toxoptera,  m.,  247. 

hop,  in  California,  ref.,  167. 

quassia  vs.  petroleum  for,  84,  342,  346,  355, 

401. 
trap  remedy  against,  406. 

remedies  used  against,  m.,  278. 

-lion,  habits,  m.,  147. 

maidis-radicis,  in  Ills,  report,  ref.,  293. 

maidis,  early  accounts  of,  264. 
in  nis.  report,  ref.,  293. 
on  corn,  285. 

pastinaci?,  on  celery,  213. 

peach,  in  New  Mexico,  ref.,  92. 

rosae,  Capsus  capillaris  feeding  on,  160. 

woolly,  in  Australia,  ref.,  2. 
in  New  Mexico,  ret.,  91. 
see  also  Plant-louse. 
Apiouieris  fiaviventris.  feeding  on  honey  bee  in 

California,  343. 
Apion  nigrum,  on  locust,  94, 131. 
rostrum,  not  on  locust,  94, 131. 
Apis  mellifica,  introduction  of,  320. 
Aporia  cratasgi,  social,  ref.,  84. 
A])plo  saw-fly.    See  Saw-fly. 
Araclmida,  not  mentioned  as    beneficial    in  Dr. 
Bos's  work,  mm.,  149. 

remarks  on,  291. 
Aradidffi,  nearctic,  paper  on,  rem.,  352. 
Ai-my  worm,  in  Jamaica,  m.,  157. 

wlieat  head,  in  Kansas,  mm.,  71. 

and  saw-flies  confounded,  173. 
Arsenical  poisons  for  Curculio,  ref.,  293. 
Arsenical  spray,  addition  of  lime  to,  331. 
Arsenicals,  against  codling  moth,  good  results  from 

use  of,  167,  204,  288, 409. 
Arsenites,  chemical  tests  of,  rev.,  88. 

exijeriments  with,  ref.,  2,  284. 

historic  notes  on,  62. 

relative  susieptibility  of  plum  and  apple  to,  40. 
Asaplies  decolnratns,  life-history  of,  ref.,  231. 
AsL  borer,  see  Trochilium  fraxini,  68. 
Ashmead,  W.  H.,  rev.  of  generic  synopsis  of  Coc- 

cidai  of,  150. 
Asopia  costalis,  in  ants'  nests,  mm.,  112. 

notes  on.  206. 

some  studies  of,  art.,  121-122. 
Asparagus  beetle,  in  New  Hampshire,  401. 

twelve-spotted,  in  Maryland.  395. 
Aspathiuus  ovatus,  reported  from  Florida,  229. 


A8i)idiotus  articulatus,  article.  380-382. 
habits  and  habitat,  381. 
remedies  against,  382. 

aurantii,  from  Tahiti,  213. 

ficus,  in  Jamaica,  mm.,  157. 

limoni,  from  Sandwich  Ids.,  mm.,  218. 

nerii.  mm.,  347. 

n.  sp.,mm.,214. 

palmiv,  seems  confined  to  cwoaniit,  m.,  382. 

pemiciosus,  remedy,  note  on,  83. 

rapax,  a  general  feeder,  mm.,  382. 
from  Sandwich  Ids.,  mm.,  218. 
on  peach,  399. 

rossii,  Orcus  spp.  on,  289. 

sp.,  near  flcus,  from  Sandwich  Ids.,  mm.,  218. 

species  observed  in  Jamaica,  333. 
Aspidisca  splendoriferella,  Elasmus  bred  from,  254. 
Association  Economic  Entomologists,  address  of 
president,  4-1  b. 

attendance  of,  1,  4. 

election  of  officers,  47. 

new  members  elected,  17. 

report  of  third  annual  meeting  of,  4. 

revised  list  of  members,  73. 
Athysanus  exitiosa,  in  grass,  mm.,  197. 

?  sp.,in  grass,  m.,  197. 
Atkinson,  E.  T.,  notice  of  article  by,  282. 
Atropos,  affinities  of,  188, 189. 
Attagenns  megatoma  =  A.  piceus. 

piceus,  abundant  in  Ills.,  345. 

felting  done  by,  404. 
AttidiB,  distribution  of,  mm.,  229. 
Aulacizes  irrorata,  possibly  feeding  on  grass,  197. 
Australia.  Koebele's  trip  to,  163. 

B. 

Bacieria,  normal  to  digestive  organs  of  Hemiptera, 

rev.,  235. 
Bacterial  disease,  of  chinch  bug,  extr..  88. 

of  corn  root  worm,  ref.,  293. 
Bag  worm,  in  New  York  City,  60. 
Baliininus,  popular  names  proposed  for  species,  130. 

earyte,  habits  of,  93. 

caryatrypes  =  proboscideus. 

nasicus,  habits  of,  93, 130. 

obtusus,  on  hazelnuts,  m.,  130, 131. 

proboscideus,  habits  of,  93, 131. 

quercus,  habits  of,  93,  mm.,  130. 

rectus,  habits  of,  93, 130. 

in  ''Can.  Ent."  v.  iii,  pp.  137-8  —  B.  uni- 
formis,  93. 

uuiformis,  habits  of  93,  mm.,  130. 
Barbitistes  serricauda,  self-mutilating,  349. 
Bark-lice,  Chalcidid  parasites  of,  411. 
Bark-louse,  from  ants'  nests,  158. 

on  LeConte  pear,  397. 

oyster-shell,  in  Australia,  ref.,  2,  89. 

scurfy,  in  New  Mexico,  ref.,  91. 
Barnard's  insect  trap,  account  of.  ref..  354. 
Barycouus  oecanthi,  bred  from  QEcanthus,  124. 
Bassus  scutellatus,  parasite  of  Diptera,  mm.,  48. 
Bean  beetle,  spotted,  in  Colorado,  ref.,  355. 

Epilachua,  in  New  Mexico,  m.,  26. 

weevil,  see  Weevil. 
Beaver,  parasite  of,  394. 
Bee,  honey,  death  from  sting  of.  159. 
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Bees,  at  South  Dakota  station,  68. 

carpenter,  hibernation  of,  rem.,  352. 

how  far  do  they  fly  ?  art..  319. 

valuable  to  fruit  and  seed  growers,  art.,  254-6. 
Bee  flies,  new  genera  and  species,  rev.,  158. 
Beetle  larvse,  in  intestines  of  child,  158. 
Beetles,  Ea.st  India,  catalogue  of,  notice,  282. 
Bembecia   marginata,  supposed  larva,  on  black- 
berry, 29. 
Benacus  griseus.  at  electric  lights,  210. 

bite  of,  rem.,  352. 
Benzine,  insecticide  for  tea-bushes,  408. 
Bibionid  larvte  found  on  snow,  336. 
Bill-bug,  corn,  in  Xew  Jersey,  44,  ref.,  358. 

grain,  in  wheat,  ref.,  357. 
Birds,  destroying  gypsy  moth,  ref.,  354. 

destroying  insects,  286. 

in  India,  ref.,  296. 

tame,  as  insect  destroyers,  278. 
Bird  lice,  aflinities  of,  188. 
Black  ants,  see  Ants. 
Blackberry  borers,  and  gall  makers,  art.,  27-30. 

crown  borer  =■  Bembecia  marginata. 

midge =Lasioptera  fariuosa. 
Blackbird,  crow,  as  insect  destroyers,  278. 
Blastobasis  sp.,  preying  upon  Chionaspis,  m.,  290. 
Blastophagapsenes,  first  introduction  of,  intoCal., 
94,  art.  128-129. 

relation  to  Smyrna  fig,  374. 
Blissus  leucopterus,  in  !N^ebraska,  133. 
Blister  beetles,  in  Texas.  395. 

on  cabbage,  77. 
"  Blood-sucking  cone-nose,"  273. 
Blue  bird,  suggested  remedj-  for  red  spider,  278. 
Bogus  Yucca  moth=Prodoxus  decipiens. 
Boll-worm,  early  reference  to,  art..  326. 

in  corn,  in  New  Mexico,  m.,  26. 

in  India,  ref.,  296. 

injury  attributed  to,  due  to  other  insects,  m.,  17. 

in  Mississippi,  m.,  34. 

in  Nebraska,  133. 

treatment  of,  208. 
Bombi,  introduced  into  New  Zealand,  157. 
Bombyliidae.  new  species  of  rev.,  158. 
Boophilus,  genus  erected  for  Ixodes  bovis,  233. 
Boots,  Sitodrepa  panicea  damaging,  403. 
Bordeaux  mixture,  as  an  adjunct  in  spraying  with 
arsenicals,  238. 

experiments  with,  ref.,  2. 

in  combination  with  insecticides,  284. 
Borers,  notes  on  a  few,  art.,  64,  67. 

on  blackberry,  art.,  27. 

squash,  habits  and  remedies,  art.,  30. 
Bos,  J.  Eitzema,  rev.  of  work  of,  149. 
Bostrychus  jesuita,  in  Australia,  ref.,  294. 
Bots  under  the  skin  of  man,  275,  309,  310. 

See  also  Ox  hot. 
Box-elder  bug,  a  household  pest,  400. 

attacking  fruit  in  Washington  State,  273. 

leaf-roller,  in  Colorado,  ref.,  355. 
Bracon,  bred  species  of,  256,  257. 

sp.,  bred  from  Saperda  concolor  galls,  66. 

sp.,  Hylesinus  aculeatus  reared  from,  66. 
Braconidse,  characteristic  cocoons  of,  377. 

list  of  bred  species,  art.,  256-259. 
Bronzy  cutworm,  on  snow,  ref.,  336. 


Bruchus  fabse,  art.,  299. 

description  of  larva,  300. 
pisi,  arts.,  297,  392. 

in  Colorado,  ref.,  355. 
ruflmanus,  injurious  in  Sweden,  ref.,  2. 
scutellaris,  parasite,  mm.,  49. 

temperature  of  peas  infested  by,  160. 
Bruner,  Lawrence,  notice  of  report  by,  358. 
Bryobia  pratensis,  on  clover  in  Iowa,  ref.,  87. 
Bud-moth,  eye-spotted,  injurious  in  Canada,  227. 
Bud  worm,  injuring  tobacco,  ref.,  287. 
Buffalo  gnats,  damage  by,  406. 
notes  on,  143. 
moth,  see  Carpet  beetle. 
Bug,  an  interesting  aquatic,  art.,  198-200. 
Bugs,  true,  of  Tennessee,  rev.,  224. 
Bumble  bee,  in  New  Zealand,  157. 

and  the  production  of  clover  seed,  334. 
Butterflies,  migratory  movements  of,  rem.,  230, 
Butterfly,   erroneously  reported  as  having  sold 
for$l,500,  ref.,226. 
remarkable  enemy  of,  283. 
Bj-turus  tomentosus,   on  raspberry  in  England, 
m.,38. 

C. 

Cabbage  caterpillar,  remedy  for,  mm.,  13. 

maggot,  Aleochara  larvae   said  to  breed   in, 
mm.,  27. 

Plusia,  see  Plusia. 

Plutella  =  Plutella  cruciferarum. 

root  maggot,  late  planting  a  remedy  for,  13. 

worm,  imported  in  Ohio,  ref.,  2. 
Cacoecia  argyrospila,  in  Colorado,  ref.,  355. 

rosaceana,  parasite  of,  mm.,  195. 
injurious  in  Canada,  m.,  227. 

'semiferana,  in  Colorado,  ref.,  355. 
Cacus  oecanthi,  bred  from  CEcanthus,  124. 
Caddo,  n.  g.,  ref.  to  paper  on,  229. 

agilis,  n.  sp.,  on  Long  Island,  229. 
Cadiot,  M.,  rev.  of  article  by,  407. 
Csenophanes,  bred  species  of,  258. 
Calandra  oryzae,  in  Miss,  bull.,  ref.,  293. 
Calcium  oxalate,  produced  by  an  insect,  226. 
California  notes,  more,  343. 
CaUixtenus,  hickory,  mites  on,  mm.,  212. 
Caloptenus  bivittatu8=Melanoplus  differentiaUs. 

difl:erentialis,  ref.,  323,  401. 

spretus,  ref.,  322,  see  also Melanoplus  spretus. 

See  also  Melanoplus. 
Calothysanis    amaturaria,      life  •  history,     art., 

382-384. 
Calyptus  tibiator,  hosts  of,  259. 
Camnula  pellucida,  habits  and  occurrence,  19,  20, 

22,  mm.,  23, 146,  323. 
Camponotus  melleus,   Coscinoptera    dominicana 

larvae  in  nests  of,  148. 
Canker-worm,  fall,  occurrence  in  California  doubt- 
ful, m.,  167. 
Canker-worms,  in  California,  ref.,  167. 
Cantharides,  mites  among,  185. 
Canthon,  mistake  about,  400. 
Caprification  of  fig.,  373,  394. 
CapsidiB,  new  species,  exhibited,  161. 

remarks  on,  411. 
Capaus  capillaris,  feeding  upon  Aphis  rosse.  160. 
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Carbon   bisulphide,   against    Angoumois    grain- 
moth,  207. 

use  of,  with  vaseline,  228. 
Carp,  a  remedy  for  mosquitoes,  223. 
Carpet  beetles,  in  Illinois,  34,5. 
Carphoxera,  n.  g.,  described,  112. 

ptelearia,  note  on.  271,  399. 
n.  sp.  art.,  108-113. 
plants  infested  by,  list,  109. 
Carpocapsa    pomonella,    Hydnocera    scabra    in 

cocoon  of,  260. 
CariJophilus  pallipennis,  in  Mississippi,  ref.,  293. 
Casey,  Capt.  T.  L.,  rev.  of  article  by,  350. 
Cassida  texana,  on  Solanum  xanti,  262. 
Catalpa  Sphinx  or  hawk-moth=Sphinx  catalpse. 
Cattle  ticks,  see  Tick. 
Case-moth,  pine=C)iketicu8  huebneri. 
Cecidomyia,  lai-va  of,  found  on  snow,  336. 

destructor,  early  reference  to.  art.,  324. 

rosaria,  Elasmus  reared  from,  253. 
Cecidomyiid,  gall-maker  on  blackberry,  30. 

on  Vicia  sativa,  39. 
Cecropia  (moth),  in  New  York  City,  mm.,  61. 
Centipede,  poisonous  qualities  of,  147. 
Cephus  occidentalis,  n.  sp.,  notes  on,  177-178. 

pygmteus,  date  of  introduction,  344. 
in  America,  ref.,  168,  344. 

sp.  in  California,  ref.,  169. 
Cerambycid  larvae,  dorsal  appendages  of,  352. 
Cerambycidfe,  new  species  and  genera  in,  ref.,  350. 
Ceratitis  citriperda,   on  Mediterranean    orange, 

Cerchysius,  characters  of  genus,  379. 

iceryje,  bred  from  Icerya  rosie,  378. 
Cerocephala  pityophthori,  host  of,  123. 

scolytivora,  host  of,  122. 
Cerojilastes,  observed  in  Jamaica,  333. 

lioridensis  on  LeConte  peai',  397. 

ceriferus,  in  India,  ref.,  296. 
Ceroplatymerus  caryae,  bred   from  Cecidomyiid 

gall,  125. 
Chfetocnema  pulicaria,  in  grass,  mm.,  198. 
Chaitophorus  viminalis  in  "Wyoming,  ref.,  90. 
Chalcidid,  bred  from  gypsy  moth,  ref.,  354. 

notes  on,  49. 
Chalcididse,  effort  to  introduce,  m.,  163. 

methods  of  pupation,  art.,  193-196. 
Chalcidids,  parasitic  on  bark -lice,  rem.,  411. 
Chalcid  fly,  as  a  household  pest,  393. 
Chalcids,  on  Phytoptus  ribis,  m..  38. 
Chalybion  cceruleum,  Melittobia  reared  from  cells 

of,  mm.,  162. 
Chambers's  Index,  steps  towards  a  revision  of, 

art..  384-385. 
Chauliognathus,  larvae  of,  found  on  suow,  336. 
Cheimatobia,  female  at  light,  287. 

brumata,  injurious  in  Sweden,  ref.,  2. 
Chemistry  of  insects,  226. 

Chermes,  on  pine  in  New  South  Wales,  ref.,  89. 
Cheyletns,  habits  and  aflinities,  185. 
Chilo  infuscateUus,  on  sugar-cane,  ref.,  96, 102. 

possibly  in  India,  397. 

saccharalis,  article  on,  95-103. 
distribution,  remarks,  25. 
in  New  Mexico,  art.,  24, 103. 
in  Mississippi  and  Louisiana,  103. 


(.'hiloconis  bivulneriis,  attempt  to  introduce,  in 

Honolulu,  mm..  163. 
China  berries,  against  grain  moths,  ref.,  293. 
Chinch  bug,  bacterial  diseases  of ,  art.,  69-71,  88, 
235,ref..292,  rev.  354. 

estimates  of  damage  done  by,  12. 

false,  in  Wyoming,  140. 

in  Nebraska.  133. 

kerosene  emulsion  against,  141. 

on  com  in  Mississippi,  mm.,  34. 
Chionaspis,  found  in  Jamaica,  333. 

biclavis,  from  Sandwich  Ids.,  218, 400. 
from  Tahiti,  213. 

citri,  Blastobasis,  a  remedy  for,  290. 
from  Trinidad,  mm.,  214. 
in  Florida,  274. 

orange,  see  C.  citri. 

spp.,  Orcus  preying  on,  m.,  289. 
Chlorops  taeniopus,  in  Sweden,  ref.,  2. 
Chramesus  icorise,  biological  notes  on,  268. 
Christmas  beetle,  in  cane  fields,  m.,  388. 
Chrotoma,  nov.  gen..  350. 

Chrysanthemum  leaf  miner,  inNew  York,  ref.,  353. 
Chrysobothris  chlorocephala  =  scitula,  130. 

scitula,  syn.,  130. 
Chrysocharis  singularis,  pupa  of,  194. 
Chrysomela  pallida,   subsequently  described  as 

Gonioctena  pallida,  93,  94, 131. 
Chrysomelid  larvse  in  ants'  nests,  148. 
Chrysomelidfe,  food-habits  of,  ref.,  230. 
Chrysopa,  habits  of,  147. 

oflfensive  odor  of,  146. 

ramburi,  enemy  of  Pulvinaria,  408. 
Chrysophanus  dispar,  disappearance  of,  138. 

hippothoe,  C.  dispar  a  local  form  ol,  138. 
Cicada  pruinosa,  fed  on  by  Sphecius  speciosus, 

248. 

septendecim,  old  broods  of,  141. 
Cicadula  nigrifrons,  on  grass,  197. 

4-lineata,  in  grass,  197. 
Cigarette  beetle,  remedy,  165. 
Cimbex  americana,  on  willow,  132. 

parasites  of,  mm.,  67. 
Circular  No.  1,  criticism  on,  83. 
Cistelidae,  ref.  to  revision  of,  350. 

ref.  to  synopsis  of  genera  of,  351. 
Citheroniaregalis,  injuring  cotton,  m.,  160. 
Cleonus,  synopsis,  ref.,  351. 
Clerid  beetle,  found  in  plush,  203. 
Click  beetles,  remedies  for,  269. 
Clisiocampa  americana,  in  New  York  City,  60. 

californica,  C.  sylvatica  probably  mistaken  for, 
mm.,  167. 

sylvatica,  occurrence  in  California  doubtful, 
m.,  167. 
Clothes-moths,  as  museum  pests,  400. 

omitted  in  Dr.  Bos's  compendium,  149 

possible  parasite  of,  394. 
ClothUla,  afianities  of,  188, 189. 
Clover-hay  worm  in  Ohio,  ref.,  2. 

notes  on,  206. 

on  the  place  of  oviposition,  272. 

some  studies  of,  art.,  121-122. 
Clover-leaf  weevil,  in  Connecticut,  401. 

in  western  Pennsylvania,  270. 
Clover  root  borer,  in  Ohio,  ref.,  2. 
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Clover  seed  caterpillar,  art.,  56-58. 
Clover-seed  midge,  in  Oliio,  ref.,  2. 

remedy  for,  13. 
Clover  stem  borer,  misapplication  of  name,  m.,  92. 
Clythra,  in  ants'  nests  in  Europe,  ret".,  148. 
Clythrini,  myrmecophilous,  148. 
Coccidse,  a  generic  synopsis  of,  rev.,  150. 

Chalcidid  parasites  of,  rem.,  411. 

in  Dr.  Bos's  work,  ref.,  149. 

observed  in  Jamaica,  list  of,  333. 

some  species  possibly  beneficial.  381 . 
Coccophagus  citrinus^Encarsia. 
Cockchafer,  fungous  disease  of.  281. 
Codling  motb,  good  results  from  spraying   for, 
167,  204,  288,  409. 

hair-worm  parasite  of,  140. 

in  Australia,  ref..  2. 

in  England,  ref.,  294. 

in  Mississippi  bull.,  90. 

in  New  Mexico,  ref.,  91, 295. 

Physianthus  vs.,  331. 

treatment  of,  288,  ref.,  355 

varieties  of  apple  atiected  by,  133. 
Coelinius  sp.  on  Meromyza,  87. 
Coelocnemis  californicus,  on  sycamore,  262. 
Colaspis  pallida^Metachroma  pallidum.  94,  131. 
Coleophora  laricella,  on  larch,  405. 
Coleoptera,  aquatic,  exhibited,  162. 

California,  notes  on  habits  of,  art.,  260-2. 

in  National  Museum,  137. 

new  species  of  350-351. 

occurring  in  grass,  198. 
Coleopterous  larvfe,  dorsal  appendages  of,  352, 

in  cistern,  269. 

Injuring  corn  in  New  Mexico,  m.,  25. 
Colias  philodice,  destroyed  by  tiger  beetle  larvae, 

155. 
Color  of  a  host   and  its   relation    to  parasitism, 

art.,  265. 
Compsomyia  macellaria,  treatment  for,  275. 
Comys  fusca,  parasite  of  Pulvinaria,  142. 
Conoceph.alus  ensiger,  in  February,  4(i0. 
Conorhinus  sanguisuga,  notes  on,  273. 
Conotrachelus  cratsegi,  types  of,  393. 
Copidosoma,  method  of  pupation,  193. 
Copper  carbonate,  experiments  with,  ref.,  2. 
Copris  Carolina,  mouth-parts  of,  rev.,  356. 
Coriscus  ferns,  in  grass,  m.,  198. 
Corn  Cranibid,  notes  on,  abs.,42. 

root  Aphis,  in  Ills,  report,  ref.,  293. 

root  plant-louse,  see  Plant-louse. 

root- worm,  bacteriological  disease  of,  ref.,  29;!. 

estimated  damage  by,  and  amount  saved  from, 
14, 15. 

rotation  of  crops  a  remedy  for,  14, 15. 

stalk-borer,  larger  =  Diatrse a  saccharalis. 

worm,  in  India,  ref.,  296. 
Coruna  clavata  —  Coryna. 
Corj'na,  identical  with  Pachycrepis,  mm.,  196. 

clavata,  pupation  of,  195. 
Cosoinoptera  dominicana,  biological  notes  on,  268. 

myrmecophilous  habits  of,  148. 
Coscinoptera  vittigera,  biological  notes  on,  268. 

probable  larvae  of,  in  ants'  nests,  148. 
Cotesia  flavipes,  parasite  of  sugar-cane  moth,  397. 
Cotton  Aletia,  see  Cotton  worm. 


Cotton  leaf-worm,  in  Miss.,  m.,  34. 

-stainer,  new,  in  Jamaica,  346. 

worm,  estimated  damage  done  by,  mm.,  12. 
methods  of  controlling,  13, 14,  35. 
treatment  of,  208. 
Cottonwood  leaf-beetle,  in  South  Dakota,  67. 
Cottony  maple  scale,  see  Scale. 
Crambus  caliginosellus,  notes  and  remedies  sug- 
gested, 42. 

on  corn,  78. 
Crane,  as  a  locust  destroyer,  409. 
Cratotechus,  pupation  of,  194. 
Craw,  Alexander,  rev.  of  pamphlets  on  ('alifornia 

insects  by,  167. 
Cricket,  came)  =  Stagmomantis  Carolina. 

cotton  or  white,  on  8trawberr3',  corr.,  276. 

.southern,  on  strawberry,  276. 

western  =^  Anabrus  simplex. 
Crioceris  asparagi,  in  New  Hampshire,  401. 

12-punctata,  in  Maryland,  395. 
Crossidius,  synopsis,  ref.,  350. 
Crossocosmia,  n.  g.,  descr.,  116. 

synonymy  of,  116. 
Crow,  destroying  locusts  in  Egypt,  7um.,  286. 
Cryptohypnus  abbreviatus,  life-history,  ref.,  231. 
CryptoliBmus  montrousise,  feeding  on  Dactylopius 
sp.,  290. 

importation  of,  290. 
Crypturgus  atomus,  =  C.  pusillus,  132. 
Cucujidje,  Lyctus  placed  in,  ref.,  351. 
Cucumber  beetle,  striped,  expts.  against,  ref.,  2. 

in  Miss.,  ref.,  90. 

successfully  treated,  138. 
Curculio.  plum,  arsenical  poisons  for,  ref.,  293. 

chip- trap  process  against,  mm.,  223. 

experiments  against,  ref.,  2. 

in  Mississippi,  ram.,  34;  ref..  90. 

in  Nebraska,  mm.,  133. 

in  New  Jersey,  45. 

spraying  for,  238,  409. 
Currant  borer,  imported,  in  Colo.,  ref.,  355. 
Curtice,  Cooper,  notices  of  articles  by,  233. 
Cut-worm,  variegated,  damaging  carnations,  405. 
Cut- worms,  cabbage,  in  Ohio,  ref.,  2. 

damage  by  Lachnosterna  attributed  to,  132. 

damaging  onions,  401. 

injuring  tobacco,  ref.,  287. 

kainit  against,  m.,  45,  269. 

on  cotton,  abs.,  31. 

remedies  for,  m.,  42,  399. 

tin  can  remedy  for.  205. 
Cycloneda  sanguinea,  successfully  carried  to  New 

Zealand,  339. 
Cyllene  picta,  mistaken  for  household  pest,  396. 
Cyrtoneura  stabulans,  in  Colorado,  ref.,  355. 


Dactylopius  citri,  from  Sandwich  Ids.,  m.,  218. 

herbicola,  on  grass,  ref.,  90. 

sp.,  on  Acalypha,  found  in  Jamaica,  333. 

sp.,  preyed  on  by  Coccinellid,  in.,  290. 

spp.,  on  orange,  ref.,  288. 
Danais  chrysippus,  Hemisuga  ha.stata  feeding  on, 
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DascjUidfe, supposed  larvae  in  (dsteni,  269. 
Dataua  angusii,  on  walnut,  133. 
ministra,  on  apple,  133. 
(moths)  in  New  York  City,  ni.,  CO. 
Date  i>alm  scale,  insecticide  washes  for,  ref.,  296. 
Deilephila  euphorbiae,   apparentlj^  restricted  to 
one  species  of  Euphorbia,  mm.,  382. 
lineata,  almost  omnivorous,  mm..  382. 
Delphax  ornata,  in  ijrass,  198. 
Deltocephalus  inimicus,  in  grass,  lu.,  197. 
retrorsus,  in  grass,  m.,  197. 
aayi.  in  grass,  m.,  197. 
Demodex,  affinities  of,  183. 
Dendroides  canadensis  =  bicolor,  130. 
Dendrotettix  longipeunis.  habits  and  occurrence, 

20. 
Dermestes  vulpinus,  damaging  leather,  ref.,  403. 
Dermestidae,  supposed  larva  destroying  tussock- 
moth  eggs,  222. 
Dermestes,  pupation  under  bark,  mm.,  48. 

vulpinus,  and  tobacco,  article  read  at  meeting 
Assn.  Econ.  Entom.,  mm.,  48. 
Diabrotica,  Uropoda  anierieana  on,  mm.,  27. 
12-punctata,  bacterial  disease  of  ref.,  293. 
correspondence  supposed  to  relate  to,  270. 
habits  and  life-history  of  art.,  104-108. 
probable  early  account  of,  264. 
longicornis,  compared  with  D.    12-punctata, 
105-107. 
estimated  damage  by  and  amount  saved 

from,  14, 1,5. 
rotation  of  crops  a  remedy  for,  14, 15. 
supposed  larviE,  in  Australia,  389. 
vittata,  correction,  107. 
in  New  Jersey,  44. 
Diamond-back  moth  iu  England,  m.,  39,  rev.,  236; 

ref.,  294,  295. 
Diapria,  bred  species,  126. 
Diaspis  pelargonii,  found  in  Jamaica,  333. 
Diaspis  rosse,  notes  on,  213. 

sp.  on  Capsicum,  found  in  Jamaica,  333. 
Diatrsea  crambidoides  =  D.  saccbaralis,  102. 
obliteratellua  =^  D.  saccharalis,  102. 
saccharalis,  art.,  95-103,  ref.,  397,  note,  402. 

in  India,  ref.,  296. 
sacchari,  probable  synonym  of  saccharalis,  103. 
striatalis,  on  sugar  cane  iu  Java,  etc.,  96, 102. 
Dibolia  aerea,  occurrence  in  grass,  mm.,  198. 
Diedrocephalus  mollipes,  in  grass,  m.,  197. 
Differential  locust  =  Melanoplus  differentialis. 
Digger-wasp,  larger,  art.,  248-252. 
Dinocleus,  nov.  gen.,  ref.,  350. 

synopsis,  ref.,  351. 
Diplosis  pyrivora,  in  New  York  State,  161. 
in  New  Jersey,  44. 
tritici,  see  also  "Wheat  midge. 
Diptera,  captured  by  primrose,  291. 

reared  from  gypsy  motli,  ref.,  354. 
Dipterous  grubs,  under  skin  of  man,  275. 
Disinfecting  imported  plants,  difficulty  of,  218. 
Dissosteira  Carolina,  remark  on,  42. 

longipennis,  damage  attributed  to,  due  to  Col- 
orado potato  beetle,  m.,  17. 
habits  and  occurrence,  18,  19,  mm.,  23,  52, 

55,  72,  322. 
notes  on  recent  outbreak  of,  abs.,  41. 


Disso.steira  Carolina,  obliterata,  occurrence,  19. 

spurcata,  a  form  of  D.  obliterata,  ram.,  19. 
Dolerus  arvensis,  larvae  of,  170, 171, 172. 

collaris,  notes  on,  170. 172, 173. 

fulviventris,  on  Equisetum  ?  mm.,  169. 

gonagra  on  meadow  grass,  jnm.,  169. 

habits  of  British  species,  169. 

haematodes,  on  Junous,  mm..  169. 
in  Europe,  mm.,  169. 

larvae  of,  170. 

niger,  on  Festuca  ?  mm.,  169. 

notes  on  genus,  169. 

palustris,  on  Equisetum  palustre,  mm.,  169. 

parasites  of,  178. 

resemblance  of  Pronuba  to,  370. 

sericeus,  notes  on,  172, 173. 

unicolor  =  arvensis  cf,172. 
Dorcaschema  nigrum,  habits  of,  130. 
Doryctes  erythromelas,  breeding  note,  259. 
Doryphora  10-lineata,  rare  in  Now  Mexico,  26. 
Dragon-tlies,  correction  to  a  note  on,  80. 
Drassidae,  distribution  of,  mm.,  229. 
Drasterius  elegans,  life-history  of,  231. 

on  corn,  mm.,  107. 
Drepanosiiihum  acerifolii,  mites  on,  212. 
Drugs,  Sitodrepa  panicea  infesting,  404. 
Ducks  vs.  potato  beetles,  corr.,  76. 
Dysdercus  andreae,  damaging  cotton  in  Jamaica, 
346. 

suturellus,  mm.,  346. 
Dytiscus  marginalis,  in  gas-impregnated  water, 
160. 


Eacles  (moth)  in  New  York  City,  mm.,  61. 
Ear- worm,  corn,  see  Boll  worm. 
Early  references  to  injurious  insects,  art.,  323. 
Eau  celeste,  not  safe  to  use  in  combination  with 

arsenites,  ref.,  284. 
Economic  entomologists,  fourth  annual  meeting  of 

the  association  of,  351,  352. 
Economic  entomology,  see  Entomology. 
Edema  albifrons,  injury  by,  in  Michigan,  139. 
Edwards,  Henry,  collection  of,  286,  347. 
Eel-worms,  urine  recommended  for,  215. 
Eggar  moth,  calcium  oxalate  secreted  by,  226. 
Elachista  praematurella,  leaf-miner  in  wheat,  290. 

early  reference  to,  324. 
Elachistus,  pupation  of,  195. 

cacoeciae,  pupation  of  m.,  195. 

spilosomatis,  pupation  of,  195. 
Elasmus,  habits  of,  art.,  253. 

albicoxa,  habits  of,  253. 

atratus,  a  secondary  parasite,  134,  254. 

nigripes,  habits  of,  253. 

puUatus,  habits  of,  253. 

sp.,  primary  parasite  on  Aspidisca  .splendori- 
ferella,  254. 

tischeriae,  habits  of,  253. 

varius,  habits  of,  253. 
Elaterid  larvae,  in  intestine  of  child,  158. 

said  to  injure  sugar  cane  in  N.  S.  W.,  389. 
Electric-light  bug,  209. 
Electric  lights  against  insects,  318,  340. 
Electricity  against  migratory  locusts,  347. 
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Elliot,  S.  Lowell,  collection  of,  347. 

Elm  borer,  see  Zeuzera. 

Elm  leaf-beetle,  bulletin  on,  notice,  237. 

in  New  York  City,  61. 
Emphylus  americanns,  in  ants'  nests,  m.,  162. 
Encarsia  citrinus,  synom.  of,  m.,  168. 
Enchodes  sericea,  on  aspen,  65-'66. 
Encyrtus  iirocenis,  characters  of  379. 
Enicocephalinte,  a  new  sub-family,  352. 
Enicocephalus,  notes  on,  rem.,  352. 

scliwarzii,  n.  sp.,  rem.,  352. 
Enock,  Fred.,  review  of  paper  by,  234. 
Entomological  Club  A.  A.  A.  S.,  meeting,  notice, 

410. 
Entomological  commission,  comments  and  correc- 
tion.? on  5tb  report  of  92-94, 129-132. 

classification,  a  curious  bit  of,  82. 
"  Entomological  News, "  note  on,  238. 
Entomological   Society  of  Ontario,  annual  meet- 
ing of,  227. 

of  "Washington,  abstracts  of  proceedings,  161, 
228,  229, 291,  351,  .352,  411. 

work  in  Central  Park,  abs.,  59-62, 

work,  testimony  concerning  value  of,  238. 
Entomologist,  Government,  appointment  of  82; 
Entomologists,  economic,  association  of,  see  Asso- 
ciation. 
Entomology,  at  Leland  Stanford,  jr.,  Univ.,  237. 

economic,  benefit  derived  l)y  public  from  re- 
searches in,  14. 
in  England,  notes  on,  art.,  36-39. 
notes  on,  from  South  Dakota,  67, 
Mr.  Fletcher's  address  on,  4^16. 
notes  and  index  in,  rem.,  15, 16. 

experiment  station  publications  on,  see  Exper- 
iment stations. 

outlines  of  (text  book),  rev.,  1. 

popular,  rev.  of  book  on,  166. 

publications  of  National  Museum  on,  155. 

work  in  Mississippi,  abs.,  34. 
Entozoa,  Sarcophaga  mi.staken  for,  340. 
Ephestia  sp.,  found  in  Cayenne  pepper,  332. 
EpicEerus  imbricatus,  on  apple,  77. 
Epicauta  lemniscata,  on  cabbage,  77. 

in  Texas,  395. 
EpicLnopteryx  helix,  Elasmus  reared  from,  253. 
Epilachna  borealis,  in  New  Jersey,  44. 

bean,  in  New  Mexico,  m.,  26. 

corrupta,  in  Colorado,  355. 
Episcopus  ornatus,  in  grass,  m.,  198. 
Epitragodes,  synopsis  of,  ref,,  350. 
Epitragus,  synopsis,  ref.,  350, 
Epitrix  subcrinita,  on  beans  and  tomato  in  T'tah, 

135. 
Epizeuxis  femula,  on  dead  leaves,  111. 
Eriogaster  lanestris,  calcium  oxalate   a  secretion 

of  226. 
Ermine  moth  on  apple,  221. 
Erythraeus  ?  mite  on  Aphid,  212. 
Eucheira  sociali.s,  silk  nests  of,  84. 
Euderces  pini,  correction,  132. 
Eudioptis  hyalinata,  in  Jamaica,  mm..  157. 
Eufitchearibearia,  on  goosebeiTy,  67. 
Eulabis,  synopsis,  ref,  351, 
Eulophine  genera,  pupation  of,  194. 
Eumenes  fratema,  nest  of,  ref.,  166. 


Eunotus,  remarks  on,  291. 
Euplectrns,  Comstock's,  mm..  195. 
?  parasite  on  Dolerus,  178. 
l)upation  of,  195. 
Eupogonius  pinivora,  apparently  valid,  131. 

tomentosus,  injuring  apple,  43. 
Euryischia  lestophoni,  parasite  on  Lestophonus 

iceryae,  m.,  254. 
Euzophera  semifuneralis,  in  Ills.  rei>ort,  ref.,  293. 
Experiment  stations : 

Colorado  bulletin  19,  rev.,  355. 
Cornell  ITniv.  bulletin  33;  rev.,  231. 
Iowa,  bulletin  14,  rev.,  87. 
Kansas,  University  of,  report,  rev.,  354. 
Massachusetts,  bulletin  19,  rev.,  354. 
Michigan,  bulletin  38,  notice,  357. 
Mississippi,  bulletin,  rev.,  293. 

bulletin  14,  rev.,  90. 
New  Jersey,  Agricultural  College,  special  bul- 
letin N,  rev.,  232. 
bulletin  82,  rose-chafer,  rev.,  2,  3. 
bulletin  85,  rev.,  232. 
repts.  of  entom.  of,  rev..  88,358. 
New  Mexico,  bulletin  3,  91. 

bulletin  5,  ref.,  295. 
Ohio,  bulletin  2,  Yol.  I,  second  series,  rev.,  2. 
bulletin  4,Yol.V,  second  series,  notice,  357. 
bulletin  on  wheat  midge,  rev.,  91. 
Oregon,  bulletin  14,  notice,  237. 

bulletin  18,  rev.,  355. 
Pennsylvania,  bulletin  19,  rev.,  357. 
Tennessee,  bulletin  lY,  No.  3,  rev.,  224. 
West  Yirginia,  bulletin  21,  rev.,  294. 
"Wyoming,  bulletin  2,  rev.,  90. 
Experiments  in  controlling  insects,  ref.,  2. 


Fall  web-worm^Hyphantria  cuuea. 
False  chiuch-bug=Nysius  angustatus. 
Farmer's  Bulletin  No.  7,  rev.,  295. 
Fai-m  practice  to  control  insect  injury,  rev.,  232. 
Feather  felting,  note  on,  404. 
Fertilization  of  plants,  art.,  358-378. 
Fertilizers  to  control  insect  injury,  rev.,  232. 
Fig-leaf  beetle=Galerucella  semipullata. 
Fiorinia  camelliae.  found  on  Coroanut  in  Jamaica, 

333. 
Fire-flies,  swarming  of.  85. 
Fish,  a  remedy  for  mosquitoes,  223. 
Flea-beetle,  grape,  in  New  Jersey,  m.,  44. 

grape-vine,  in  New  Mexico,  ref.,  91. 

injurious,  in  Utah,  135. 

turnip,  sowing  between  broods  a  i-emed>-  for, 
mm..  13. 

wavy-striped,  in  Ohio,  ref.,  2. 
Flea-beetles,  in  Oregon  bulletin,  ref.,  355. 
Flesh-fly,  in  human  ear,  341. 
Fletcher,  James,  testimony  of.  in  regard  to  value 

ofentomological  work,  238. 
Flies,  destroyed  by  indigo  bird,  278, 

disease  of,  152. 
Flightof  bees,  art.,  319. 
Fly,  house,  liver  fluke  not  parasitic  on,  291. 
"  Flv  weevil."  in  Florida,  284. 
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Forbes,  S.  A.,  reviews  of  articles  T)y,  88,  235. 

Sixth  Report,  rev.,  293. 
Forest  and  shade-tree  iusect8,commeuts  and  ror- 

rections,  92-94, 129-132. 
Formica  fusca?,  CoscinopteralarviBinnestsof,  148. 

integra(rufa),Holia  americalis  iu  nests  of,  111. 

obscuripes,   Coscinoptera    doniinicana  larvse 
in  ne.stsof.  148. 

sangiiinea,  Emphylus  americanus  in  nests  of. 
ui.,  162. 
Fox,  Wm.  J.,  paper  on  digger  wasps,  rev.,  83. 
French,  C,  "Handbook  of  destructive  insects  of 

"Victoria    *    * "    rev.,  1. 
Fringilla  cyanea,  as  an  insect  destroyer,  278. 
Frit-fly,  in  Sweden,  ref.,  2. 
Foggatt,  W.  W.,  rev.  of  article  by,  403. 
Fruit  bark-beetle,  in  Illinois,  ref..  293. 

flji  gooseberry,  in  Colorado,  ref.,  355. 

insects,  bulletins  on,  rev.,  295,  355. 

on  Mediterranean  orange,  ref.,  288. 

Syneta  albida,  a  new  pest  of,  396. 

-tree  leaf-roller,  in  Colorado,  ref.,  355. 
Fulgoridae,  on  grass,  198. 
Fumigating  at  night  not  necessary,  219. 
Fungicides,  combination  with  arsenites,  284. 


Galeruca  gclatinariie,  mm.,  130. 

.sanguinea—  Adimonia  cavirollis.  94. 

a  European  insect,  131. 

vittata  =  Diabrotica  ^-ittata. 
Galerucella  semipullata,  on  fig  in  Australia,  89. 
Gall,  Cynipid,  on  Lygode.sniia,  203. 
Gall  makers,  on  blackberry,  art.,  27. 
Garman,  H.,  rev.  of  article  by,  339. 
Gas  treatment  for  scale  insects,  ref.,  296. 
Gastrophilus  equi,  horse  bot,  ref.,  308. 
Gelechia  cerealella,  in  India,  ref.,  290. 

Tineola  biselhella  bred  from.  400. 

in  Florida,  284. 

iu  Mississippi  bulletin,  ref.,  293. 

treatment  of,  207. 
Geocoris  sp.,  in  grass,  m.,  198. 
Geophilida;,  notice  of  paper  on,  155. 
Germination  of  weevil-infested  beans,   art.,   301. 

peas,  298. 
Giant  root  borer,  see  Prionus  laticollis. 
Giard,  Alfred,  review  of  article  by,  281. 
Gibson,  "W.  H.,  review  of  book  by,  166. 
Glow-worms  in  caves  in  Tasmania.  223. 
Glycipbagus  cursor,  among  Cantharides,  feathers, 
etc.,  mm.,  185. 

prunorum,  habits,  185. 

spinipes.  among  Cantharides,  mm.,  185. 
Gonioctena  x)allida,  on  poplar,  mm.,  94. 
Goniozus  cellaris,  host  of,  122. 

foveolatus,  host  of,  122. 
Gortyna  uitela,  early  reference  to,  art.,  325. 
Government  work  and  the  Patent  Office,  abs.  art., 

46, 47. 
Gracilaria  theivora,  in  India,  ref.,  296. 
Grain  moth,  Aii-oumois,  iu  India,  ref.,  296. 

in  Mississippi,  vet.,  293. 

in  Penusylvaiiia,  344. 


Grain  moth  iu  Florida,  ref.,  283. 

Grain  weevil,  red,  in  Miss.  bull.,  ref..  293. 

weevils,  in  Texas,  loss  from,  331 . 

bisulphide  carbon  for,  ref.,  91,  207,  331. 
Grape  bags,  use  of,  by  wasps,  art.,  192-193. 
Grapholitha  interstinctana,  art.,  56-,58. 

on  clover  in  Iowa,  ref..  87. 

destroyed  by  stacking  hay,  m.,  13. 
f  h-ai)]iolitha  schistaceana,  on  sugar  cane  in  Java, 

mm.,  102. 
Grapta  sp.,  in  New  York  city,  mm..  61. 
Grasshopper,  outlook,  art.,  321. 
in  California  for  1892,  331. 

plague  in  Mich.,  145. 

See  also  Locust. 
Grasshoppers,  destructive,  losses  liy,  and  amounts 
saved  from,  12. 

in  Idaho,  140. 

inlowaBull.,  ref..  87. 

in  Ohio,  399. 
Grossbeak,  cardinal,  eating  potato  beetle,  278, 
Ground  beetle,  is  it  herbivorous .?  330. 

as  destroyer  of  peach-tree  borers,  204. 
Gryllidie,  not  self-mutilating,  349. 
Gryllus  sp.,  destructive  to  strawberry,  276. 
Grypotes  unicolor,  doubtfully  a  grass  feeder,  198. 
Gypsy  moth,  disappearance  of  in  England,  138. 

in  Massachusetts  bulletin,  rev.,  354. 

Japanese  parasite  of,  227. 

men.,  319. 

reported  from  Maine,  220. 
Gyropus,  affinities  of,  190. 


Hadena  basilinea,  in  Sweden,  ref.,  2. 

revision  of  subgenera  of,  notice,  155. 
*Hadronotus,  bred  species,  124. 
Haematobia  alcis,  moose  fly,  156. 

serrata,  in  South,  398. 
H«matopinus,  affinities  of,  188. 

autennatus,  peculiar  structure  of,  190. 

suis,  peculiar  structure  of,  191. 
Hair  worm,  parasite  of  codling  moth,  140. 
Haltica  alni  =  H.  bimarginata,  131. 

carinata,  early  appearance  of,  401. 

foliacea,  on  grape,  135, 136. 
Halticus  minutus,  ref.  to  article  on,  340. 
Hargitt,  Charles  W.,  change  of  location,  228. 
Harlequin  bug,  iu  Mississippi,  mm..  34. 

kerosene  and  pyrethrum  against,  rem.,  33. 
Harpalus  i)ennsylvanicus,  said  to  destroy  Colo- 
rado potato  beetle,  204. 
Harvest  flj%  dog  day,  fed  upon  l)y  Sphecius  spe- 

ciosus,  248. 
Heel  fly,  see  Ox  bot  and  Hypoderma  lineata. 
Heider,  and  Korshelt,  rev.  of  work,  280. 
Helcon,  bred  species,  259. 
Helia  temula,  on  dead  leaves.  111. 

(Epizeuxis)  americalis,  in  Formica  nests.  111, 
Heliodines  bella,  notes  on,  384. 

extraneella,  notes  on,  385. 

notes  on  species  of,  art.,  384-385. 

sexpunctella,  sp.  n.,  description,  385. 

tripunctella,  sp.  n.,  description,  384. 

unipuuclella,  sp.  n.,  destTiption,  385. 
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Heliothis  armigera,  earty  reference  to,  art.,  326. 
in  corn  in  Xew  Mexico,  ni.,  26. 
in  India,  ref.,  296. 
mm.,  287. 
Hemidiptera,  mm.,  321. 

Hemiptera,  bacteria  normal  to  digestive  organs  of, 
rev.,  235. 
development  of  winss  in  apterous  forms,  154. 
Hemisuga  hastata,  feeding  on  Danais  ohrysippu.s, 

283. 
Heptagenia  maculipennis,  type.s  of,  303. 
Herbarium,  new  pest  of,  art.,  108-113. 

pest,  ref.,  162.  note,  399. 
Hermatobates,  Tnm..  321 . 
Hermia  protunmosalis,  syn.,  228. 
Hessian  fly,  early  reference  to,  art.,  324. 

importation  of  parasite  from  Europe,  art.,  179. 
in  niinoi.'*,  report,  ref.,  293. 
in  Kansas,  mm.,  71. 
in  New  Zealand,  405. 
late  sowing  a  remedy  for.  mm.,  l'-'.. 
life-history  of,  rev.,  234. 
Heterocampa  manteo,  Ammophila  ovipositing  in, 
m.,230. 
subalbioans  —  H.  manteo. 
Heteromera,  new  genera  and  species  in,  ref.,   350. 
Heteronyx  sp.,  in  cane  fields,  m.,  388. 
Heteroptera,  of  Tennessee,  bull,  on,  rev.,  224. 
Heteropus  ventricosus,  probably  mistaken  for  in- 
sect eggs,  263. 
Hibernia,  female  at  light,  287. 
Hickory  homed  devil=:Citbpronia  regalis. 

injuring  cotton,  m.,  160. 
Hippodamia,  feeding  on  rust  spores,  mm.,  35. 

convergens,  identified,  135. 
Hippodamia  convergens,  said  to  be  an  injurious 
insect,  34,  35. 
successfully  carried  to  New  Zealand,  339. 
Hister  6-striatus,  attacking  Agrotis  larva,  76. 
Historic  notes,  some,  art.,  62. 
Homalotylus,  method  of  pupation,  193. 

obscurus,  appearance  of  Coccinellid  larva  in- 
fested by,  193. 
Homohadena,  revision  of,  notice,  155. 
Honey  bee,  effect  of  Paris  green  on.  282. 

enemy  in  California,  343. 
Honey  dew,  of  Aphides,  rem.,  230. 
Hoplocampa  testudinea.  in   England,  38;   ( ?)  ref., 

294. 
Hop  louse,  erroneously   reported   on    celery   and 
willow,  213. 
in  the  extreme  Northwest,  342,  343. 
See  also  Apl»8  and  Plant-louse. 
Hopper  dozers,  experiments  with,  for  grass  leaf- 
hoppers,  rev.,  87. 
Horn  fly  in  Kentucky,  144. 

in  Southern  States,  276,  398. 
in  Ohio,  35. 

in  various  States,  treatment,  rem.,  35, 36. 
remedies  for,  art.,  68,  69,  79. 
Horn  worm,  on  tobacco,  ref.,  287. 
Horse  hot.  Gastrophilus  equi,  ref.,  308. 
House  fly,  Empusa  disease  of,  153. 

life-history  of  and  remedies,  329 . 
Household  pest,  box-elder  Img  as.  400. 
Ohalcidid  as,  393. 
wood-borer  mistaken  for,  396. 


How  far  do  bees  fly .»  art.,  319-321. 
Hydnocera  scabra,  habits  o(,  260. 
Hydrazine  sulphate,  possibly  a  new  insecticide, 

161. 
Hydrobatid,  undetermined,  art..  198-2U0. 
Hydrometridse,  note,  321. 
Hylastes  glabratus,  syn.,  132. 
Hylecoetus  americanus  ==  H.  lugubris,  130. 
Hylesinus  aculeatus,  Bracon  sp.  reareil  from,  66. 

sericeus,  on  Abies  menziesii,  228. 
Hylobius  stupidus  =  Pachylobius  picivorus,  132. 
Hylurgops  pinifex  =  Hylastes  glabratus,  132. 
Hymenoptera,  parasitic,    in  National  Collection, 

art.,  122. 
Hymenopterous  parasites  of  spiders,  rem.,  292. 
Hyperplatys,  synopsis,  ref.,  350. 
Hyphantria  cunea,  in  Nebraska,  mm.,  133. 
in  New  York  City,  60. 
parasites  of,  133;  m.,  254. 
Hypoderma  bonassi,  synonym  of  H.  lineata,  303. 
bovis,  compared  with  H.  lineata,  315. 
in  England,  39. 
infesting  man,  275,  ref.,  310. 
not  known  in  North  America,  233,  316. 
diana,  erroneously    reported    as    infesting   a 
child,  ref..  309. 
infesting  deer,  mm.,  310. 
not  in  Norway,  mm.,  275,  310. 
lineata  and  H.  bovis,  table  of  diff'erences,  311. 
compared  with  H.  bovis,  315. 
descriptive  details,  312-315. 
ox  warble  of  United  States,  233. 
under  child's  skin,  310. 
Hypomolyx  i)inicola  =  H.  piceus,  132. 
Hypouomeuta  padella,  damaging  apple,  221. 

sp.  on  trefoil,  66. 
Hypothenemus  ?  on  apple,  43. 


I. 

Ibis,  as  a  locust  destroyer,  409. 
Icerya,  killed  off  by  Vedalia,  134. 
{Bgyptiacum,  349. 

montserratensis,  food-plant  and  habitat  of, 407. 
new  parasite  of,  art.,  378. 
purchasi,  from  St.  Helena,  288. 
in  New  Zealand,  215. 
on  Hymenoplea  salsola,  160. 
reappearance  of,  in  California,  161. 
Vedalia  apparently  confined  to,  for  food, 
»154,  349. 

Vedalia  n.  sp.,  preying  on,  289. 
rospe,  in  Jamaica,  340,  ref.,  378. 
Tchneumonid  parasite  on  Dolerus,  mm.,  178. 
Ichneumouids,  bred  from  gypsy  moth,  ref.,  354. 
Idiobates,  nov.  gen.,  ref.,  350. 

Imbricated  snout-beetle  =  Epicserus  imbricatus. 
Indian  Museum  notes,  rev.,  296. 
Indigo  bird,  an  insect  destroyer,  278. 
Injurious  insects  in  England,  art.,  36-39. 
Inostemma,  bred  species,  124. 
Insecta,  in  Dr.  Bos's  compendium,  ref.,  149 
Insect,  bacterial  disease  of,  extr.,  88. 
Insect  collections,  of  the  American  Museum,  ad- 
ditions to,  346-347. 
damage,  statistics,  committee    appointed    to 
compile,  17. 
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Insect    flainage.    imreliabilify    of    testimony     of 
farnitra,  17. 
iliseases.  mode  of  using,  152. 
Insect  <lisea8es,  of  flies,  152. 

of  ^Mediterranean  orange,  287. 
Insect  embryology,  notice  of  work  on,  280. 
fungus  drug,  Chinese,  216-218. 
injury,  farm  practice  and  fertilizers  to  control, 
'  232. 

to  cocoauut  palms,  267. 
larva,  an  intercalated  stage,  rem.,  351. 
larviB  in  human  ear,  1.59. 
lead-boring,  202. 
legislation  in  California,  337. 
-lime,  against  Psilura  monacha,  162. 
parasites,  ref..  167. 
pests,  in  Bermuda,  267. 
trap,  Barnard's,  ref.,  354. 
wax  of  India,  ref.,  296. 
Insects,  a  plain  talk  about,  237. 

Australian,  handbook  of,  rev.,  1. 
beneficial,  expeditions  to  import  and  export, 
163,  289. 

in  California,  ref.,  167. 
blood  tissue  of,  402. 
California,  notes  on,  134. 
chemistry  of,  226. 
described  by  Walsh,  393. 
destructive,  of  California,  rev.,  167. 
disease  of,  151. 

estimated  damage  in  Canada,  a  correction,  226. 
estimates  of  damage  done  by,  11-15. 
forest,  corrections  to  Packard's  report  on,  92. 
fortaitous  variations  of,  375. 
injuring  tobacco,  monograph  of,  rev.,  165. 
injurious,  early  published  references  to,  arts., 
262-265,  323-326. 

electric  lights  against,  318. 

estimates  of  amounts  saved  from,  12-15,  23. 

estimates  of  damage  by,  m.,  358. 

in  Colorado,  rev.,  355. 

in  Queensland,  bull,  on,  rev.,  91. 

of  fruit  trees,  in  Oregon,  ref.,  355. 

of  Nebraska,  132, 133. 

of  New  South  Wales,  rev.,  89. 

of  Sweden,  rev.,  2. 

of  Utah,  74,  75. 

remedies  for,  ref.,  167. 
interrelations  with  plants,  art.,  358-378. 
lead-boring,  81 . 

losses  caused  by,  relative,  17.  « 

of  New  York  State,  report  on,  rev.,  353. 
on  the  surface  of  snow,  335. 
on  tobacco  in  Florida,  287. 
]iopular  lectures  on,  237. 
popvilar  work  on,  ref.,  166. 
remedies   consisting  of  moditications  of  agri- 
cultural methods,  13. 
United  States  species  in  Jamaica,  333. 
which  burrow  in  stems  of  wlieat,  rev.,  357. 
"Insect  Life,"  close  of  volume  iv,  353. 
Insecticide,  a  possible  new,  161. 
a])paratus,  ref.,  167. 
machinery,  art.,  58, 59. 

see  also  spraying  machinery. 

5,  etc.,  patents  on,  abs.  art..  46, 47. 


Insecticide,  monosulphide  of  potassium  as,  409. 
Insecticides,  against  ro.se-chafer,  3. 

and  apparatus,  ref..  2. 

and  remedies  against  Plutella  cruciferarum, 
236. 

in  Mississippi,  rel.,  90. 

used  against  wu-e-worms,  231. 
InteiTelations  of  plants  and  in.sects,  art..  358-378. 
Ipochus,  synopsis,  ref.,  350. 

fasciatus,  on  apple.  262. 
Ischnoptera  pennsylvanica,  or  unicolor,  possibly 
identical   with  Platamodes  illinoiensis  Walsh 
MS.,  393. 
Isorhombus  arizonensis,  bred  from  Cecidomyiid 

gall,  125. 
Isosoma  hordei,  early  reference  U),  263,  323. 

tritici,  in  Kansas,  71,  75  m.,  263,  406. 
Itch,  caused  by  Sarcoptes  minor,  407. 
Ixodes  bovis,  genus  Boophilus  erected  for,  233. 

remedies,  rem.,  35. 
Ixodidse,  introduction  to  mouograph  of,  291. 

paper  on,  rem.,  162. 


Jack,  John  G.,  rev.  of  article  by,  405. 
Jassidffi,  injirries  caused  by,  15. 
Jassus  4-punctatus,  Cicadula  nigrifrons  allied  to, 
mm.,  197. 

6punctatus,  Cicadula  nigrifrons  allied  to,  197. 
Johnson,  Walter  B.,  rev.  of  article  by,  340. 
Joint-worm,  early  reference  to,  art.,  323. 

in  Ohio,  ref.,  357. 
Julidfe,  called  wire- worms,  404. 
Jnlus  virgatus,  injuring  lettuce,  400. 
June  beetle,  green,  in  New  Mexico  bull.,  ref..  295. 

See  also  Allorhina. 


Kainit,  against  underground  insects,  ref.,  91,269. 
against  wire-worms,  ref.,  232;  mm.,  269. 
as  insecticide,  discussed,  42. 
successful  against  cut- worms  and  wire-worms^ 
45, 269. 
Katipo,  bite  of,  161,  401. 
Kerosene,  an  early  use  of,  332. 

emulsion,  against  chinch-bug,  141. 
against  rose-chafer,  70. 
and  pyrethrum,  art.,  32. 
an  experiment  with,  art.,  63. 
Cook's  history  of,  art.,  62, 
for  plant-lice,  ref.,  87. 
for  vine  leaf -hopper,  ref.,  295. 
vs.  quassia  for  hop  plant-louse,  84,  342,  346 
355, 401. 
Koebele,  beneficial  insects  received  from,  289. 

second  trip  to  Australia,  163. 
Korshelt  and  Heider,  rev.  of  work  by,  280. 
Kiinckel,  bulletin  on  locust  by,  rev.,  151. 
Kiinckel  d'Herculais,  reported  death  of,  156. 


Labeo  typhlocybne,  bred  from  Typhlocyba  sp.,  122. 
Lace-wing,  .ittempt  to  introduce  in  New  Zealand, 


malodorous,  146. 
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Lachnidiuiii    acridioruiii.   ilisease   of  Afiioaii   lo- 
cust, rev.,  151. 
Lachnosterna  arcuata,  in  ^'e^lllont,  390. 

dubia,  in  Vermont,  390. 

fusca,  in  Vermont,  390. 

grandis.  in  Vermont,  390. 

insperata,  in  Vermont,  390. 

notes  on,  art.,  389-392. 

rugosa.  in  Vennont,  390, 

.spp.,  injuring  corn,  132. 

on  apple,  ref.,  107. 

time  of  flight  in,  rem.,  229. 
Ladybird,  South  African,  enemj'  of  Icerya,  344. 
Ladybirds,  for  California,  fi-om  Honolulu,  163. 
Lady  bugs,  see  Ladybirds. 
Lselius   trogodermatis,  bred    from    Trogoderma, 

mm.,  122. 
Lsemobothrium,  special  stiuctures  of,  m.,  191. 
Lampa,  Sven,  report  of,  rev.,  2. 
Lamjjronia  rubiella,  on  raspberry  in  England,  38. 
Lampronota  frigida,  reared  from  Nematus,  177. 
Langlois,  and  KUnckel,  on  locust  disease,  151. 
Lasioderma  serricorne,  remedy  discussed,  165. 
Lasioptera  farinosa,  on  blackberry,  ref.,  232. 
Latrodectus  mactans,  poisonous  bite  of,  267,  277. 
Lead,  bored  by  insect,  1.,  202. 

-boring  insects,  81. 
Leaf-beetle,  grape,  in  California,  ref.,  167. 

-cutting  ants,  remedies  for,  328. 

-hopper,  grape,  in  XewMexico,m.,  27,  ref.,  91. 
in  Colorado,  ref.,  355. 
note  on.  142. 
Leaf-hoppers,  estimate  of  losses  by  and  amount 
saved  from,  15. 

grass,  experiments  against,  ref.,  87. 
Leaf-miner,  infesting  sour  gum,  137. 

in  wheat,  290. 

on  gi-ape,  m.,26. 

on  Populus  fremontii,  27. 
Leaf-roller  box-elder,  in  Colorado,  ref.,  355. 

lesser  apple,  in  Canada,  m.,  227. 

oblique-banded,  in  Canada,  m.,  227. 
Leather,  damaged  by  Sitodrepa  panicea,  403. 
LeBaron,  "William,  entomological  writings  of,  293. 
Lebia  grandis,  an  old  enemy  of  Colorado  potato 

beetle,  204. 
Lecanium  ( ?)  dendrophthoraj  in  Jamaica,  333. 

hemisphaericum,  in  Jamaica,  157,  334. 

hesperidum,  Australian  ladybird  feeding  on, 
mm.,  164. 
from  Sandwich  Islands,  218. 
on  Mediterranean  orange,  288. 

on  pepper  tree,  294. 

olese,  found  in  Jamaica.  334. 

persica',  probably  eaten  by  mice,  410. 

in  California,  347. 

Australian  ladybird  feeding  on,  m.,  164. 
Honolulu  ladybirds  to  bo  tried  against,  163. 
typo  of  Beruardia,  m.,  150. 

preyed  on  by  Thalpochares  cocciphaga,  290. 

sp..  Comys  fusca  bred  from,  142. 

sp.,  on  Plumieria  rubra,  in  Jamaica.  333. 
Legislation  against  insects  in  California,  337-339. 
Leis  conformis,  attempted  introduction  of,  164. 

commonest    enemy  of  woolly     root-louse  of 
apple,  ref.,  164. 


Leland  Stanford,  jr.,  Univ.,  entomology  at,  237. 
Lema  sayi,  on  Commelyna  virginica,  rem.,  229. 
Leopard  moth,  European,  ravages   in   Brooklyn,, 
art,  317. 

trees  atlected  by,  319. 

See  also  Zeuzera  pyrina. 
Lepidoptera,  collection  of  J.  Alston  Moft'at.  in..  227^ 

in  Dr.  Bos's  compendium,  ref.,  149. 

number  of  described  species,  361. 

peculiar  structures  of,  rem.,  351. 

whose  females  are  wingless.  287. 
Leptocoris  trivittata,  attacking  fruit,  273. 
Leptoglossum  phyllopus,  on  currants,  79. 
Leptoterna  amcena,  in  grass,  198. 
Leptura  nitens,  synonymical  note,  130. 

proxima,  reared  from  maple.  65. 

zebra  =  L.  nitens.  130. 
Lestophonus  iceryae,  Euryischia  kstophoui  a  par- 
asite of,  m.,  254. 
Leucania  albilinea,  in  Kan^sa8.  mm.,  71. 

phragmatidicola.  larvie  of  found  on  snow,  335. 

uniijuncta,    form  asticta,    occurrence    in  Ja- 
maica, m.,  157. 
Liburnia  .sp.  in  grass,  198. 
Lights,  electric,  against  insects.  318. 
Limax  campestris,  feeding  on  plant-lice,  348. 
Lime,  against  Diabrotica  vittata,  44. 
Limenitis  disippus,  parasites  possibly  bred  from, 

253. 
Limneria  gracihs,  enemy  of  Plutellacruciferarum,. 
m.,  236. 

oedemasise,  parasite  of  CEdemasia.  207. 

pallipes,  Elasmus  atratus  bred  from,  25".. 

pallipes,  in  webs  of  Hyphantria,  134. 

tibialis,  enemy  of  Plutella  cruciferariuu,  236.. 
Lintner,  Dr.  J.  A.,  seventh  report,  rev.,  353. 
Liopus  faeetus  =  Lepturges  faeetus,  132. 
Liotheidae,  affinities  of,  190. 
Lipeurus,  atfinities  of,  188, 190. 
Lita  solanella,  potato-tuber  moth,  art.,  239-242. 
Lithocolletis,  appearance  of  larva  infested  by  Co-- 
pidosoma,  193. 

haraadryadella,  ref.,  194. 
Liver-fluke,  called  wire- worm,  404. 

remarks  on,  291. 
Lixi,  paper  on  food-plants,  rem.,  352. 
Lixus,  synopsis,  ref.,  351. 
Locust,  differential,  ref.,  323. 

fungus  disease  of,  rev.,  151. 

long-winged,  habits  and  occurrcuc^e  in  1891, 18, 
19,  55,  322. 

migratory,  occurrence,  20,  21.  23. 
fungus  disease  of,  rev.,  151,  408. 

non-migratory,  in  Nevada,  144. 

or  grasshopper  outlook,  art.,  321-323. 

pellucid,  ref.,  323. 

plague,  Masicera  pachytitis  a  parasite  of,  89. 

ponderous,  note  on,  22. 

post  oak,  habits  and  occurrence.  20. 

red-thighed,  notes  on,  22. 

Rocky  Mountain,  ref.,  322. 
occurrence,  20,  21. 

17-year  =  Cicada  .septendecim. 

two-striped,  notes  on,  21. 
See  also  Grasshopper. 
Locusts,  destructive,  amount  saved  from,  23. 

birds  destroying,  409. 

crops  affected,  52. 
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Locusts,  damage  by.  in  1892. 401 

estimated  injury  of.  ij.'J. 

in  Kansas,  72. 

jneasures  recommended,  54, .")."). 

of  North  America,  with  notes  on  occurrences 
in  1891,  art.,  18-24. 

])arasites  and  diseases,  .i'). 

remedies  against.  23. 

territory  in  Kansas  affected.  52. 

in  Egypt  in  1891,  286. 

in  Syria,  82. 

in  Tunis,  ref.,  296. 

migratory,  electricity  against.  347. 

native,  note  on,  23. 

of  India,  ref.,  296. 
Locustida;,  disposed  toward  self-mutilation,  349. 
London  purple,  injury  to  foliage  by,  284. 

used  against  Fusicladium,  mm..  45. 
Longicom  borer  in  apple  roots,  269. 
Lonsdale,  Edwin,  rev.  of  paper  by,  405. 
Lophyrus  rufus,  in  Sweden,  ref.,  2. 
Lordotus,  synoptic  table,  ref.,  158. 
Loxosceles,  with  only  six  developed  legs,  mm.,  291. 
Lucilia  caesar,  Empusa  di.sease  of,  153. 

macellaria,  treatment  for,  275. 
Luperina,  revision  of,  notice,  155. 
Lycosa  viridicola,  bite  of,  280. 
Lyctus,  removed  from  Ptinidie,  ref..  .351. 

8triatu8«on  red  oak,  65. 
liabits  of,  260,  261 . 

synopsis,  ref.,  350. 

Trogoxylon mei'ged  into,  ref.,  351. 
Lysitermus    scolyticida,   parasitic     on    Scolytus 

4-.spinosus,  258. 
Lygocerus,  hosts  of,  123. 

M. 

Macrobasis  atrivittata,  in  Texas,  395. 
Macrodactylus  sp..  on  grapes  in  Xew  Mexico,  26. 

subspinosus,  iu  New  Jersej-,  m.,  44. 
Macroteleia  floridana,  breeding  note,  124. 
Magdalis  olyra,  misapplication   of  jwpular  name 

of,  92,  130. 
Mallophaga,  iu  Dr.  Boss  work,  ret'.,  149. 

origin  and  development  of  parasitic  habit  in, 
art.,  187-191. 
Mantis  Carolina,  in  November,  m.,  220. 
egg-parasites,  a  genus  of  art.,  242-245. 
European  praying,  parasite  of.  242. 
religiosa,  self-mutilating,  349. 
Mantispa,  habits  of,  80,  292. 
Maple  worm,  green-striped,  mm..  133. 
Masicera  pachytili,    parasite    on   plague    locust, 

ref.,  89. 
May  beetles,  iu  Nebraska,  132. 
Mealy  bugs,  parasitized  by  Leptomasti.v,  162. 
Meat  Hy,  in  human  ear,  341. 
Megachile  centuncularis,  Melittobia  reared  from, 

mm.,  162. 
Melandryidffi,  note  on  habits  of,  60. 
Melauoplus  atlanis,  distribution,  21. 
in  Idaho,  mm.,  146. 
variation  in,  21. 
bivittatus,  in  Idaho,  mm.,  146. 
in  Nevada,  145. 
notes  on,  21.  mm.,  23,  50,  55. 
devastator,  notes  on  21;  mm,  22. 


Melauoplus  devastator,  ditterentalis,  h\  Nevada 
145. 
notes  on,  22;  nun.,  23,  50,  51,  52,  53,  .393. 
femoratus.  a  form  of  M.  bivittatus.  22. 
femur-rubrum,  notes  on,  22;  mm.,  23.  24. 
fcedus,  in  Idaho,  mm.,  146. 
ponderosus,  note  on,  22. 
spretus,  occurrence,  etc.,  20,  21,  23, 79.  80. 
Melanotus  communis,  damaging  celery,  401 . 

life-history,  ref.,  231. 
Melittia  cucurbitie,  habits  and  remedies,  art.  30. 

treatment  of,  271 . 
Melittobia  chalybii.  bred  from  cells  of  t'lialybion 

cferuleum,  mm.,  162. 
Megachile  centuncularis.  mm.,  162 

pelopa^i,  bred  fnmi  dipterous  pujiaria  in  mud 

dauber's  nest,  134. 162.  229. 
habits  of,  mm.,  229. 
synopsis  of  paper  on.  162. 
Melon  worm,  in  Jamaica,  mm..  157. 
Menopon.  affinities  of  188. 
Menopodon  pallidum,  habits,  m..  188. 
Meraporus  sp.,  bred  from  gypsy  moth,  ref.,  354. 
Mermis  acuminata,  parasite  of  codling  moth,  140. 
Meromyza   americana,    in  Iowa,  ref..    87;  early 
published  references  to,  263. 
o.ccurrence  in  grass,  198. 
mites  on,  mistaken  for  eggs,  263. 
Messa.'  marylandicus,  see  Nematus. 
Metachroma,  larva  probably  roof- feeders,  ui.,94. 
6-notata=Paria  canella,  132. 
pallidum,  syn.  note,  94. 
Metacosmus  exilis,  n.  sp..  ref.,  1.58. 

n.  g.,  ref.,  158. 
Meteorus  hyphantria-,  on  Hyphautria,  133, 134. 
Micracis  aculeata,  biological  notes  on,  m.,  131,  268. 

suturalis,  biological  notes  on,  94, 131,  268. 
Micrococcus  insectorum.  a  remedy  against  Hal- 
ticus  minutus,  340. 
disease  of  chincli  bug,  ref.,  S8. 
expts.  with,  on  chinch  bug,  71. 
normal  to  digestive  organs  of  Hemiptera.rev., 
235. 
Microdus  simillimus,  hosts  of,  259. 
Microgaster,  cocoon  clusters  of,  ref.,  166. 

spp.,bred  with  Elasmus,  253. 
Micromus  insipidus,  paper  on,  rem.,  352. 
Micropteryx  calthella,  remarkable  lar\a  of.  221, 
Minie  ball,  bored  by  insect,  extr.,  81. 
Miotropis  platyuotse,  pupation  of,  195. 
Mite,  clover,  in  Iowa  bull.,  ref.,  87. 
iu  Michigan,  1,  215. 
gall,  of  black  currant,  remedy,  38. 
orange  rust,  in  Australia,  ref.,  294. 
pear-leaf  bli.ster-,  in  Australia,  ref.,  2. 
rust,  on  orange,  ref..  288. 
.spinning  in  Australia,  ref.,  348. 
useful,  on  beetles,  228. 
Mites,  mistaken  for  insect  eggs,  263. 
on  cats  and  dogs,  407,  408. 
on  Lachnostema  larva?,  390. 
on  a  maple  Aphid.  1,  212. 
on  Scarites  subterraneus,  mm.,  27. 
Monohammus  confusor,  injuring  shoes,  77. 

lead  supposed  to  have  been  bored  by,  202. 
Monopblcebus,  preyed  on  by  Thalpochares,  290. 
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Monosulphide  of  potassium,  as  insecticide,  409. 
Monoxia  guttulata,  on  sugar  beet,  ref.,  237. 
Moose  fly,  new  Hajinatobia,  156. 
Mordellistena,  dorsal  apjiendages  of,  rem..  342. 
Mosquito,  a  vegetarian,  214. 

bites,  insanity  caused  by,  86.  277. 
flsbes  a  remedy  for,  223. 
hibernation  of,  277. 

larvae  as  supposed  internal  parasites,  285. 
life-history  of  and  remedies  agfiinst.  329. 
twin-screw,  348. 
Motheral,  N.  TV".,  note  on  article  by,  83. 
Mouse,  scale-eating,  410. 
Mud-dauber's  nest,  Melittobia  from,  134. 

wasp,  Pteromalus  puparum  reared  from  cell.s 
of,  48. 
Murgantia  munda,  on  radish,  m.,  83. 
Murtfeldt,  Mary  E.,  "Outlines  of  Entomology," 

rev.,  1. 
Myobia,  characters  of,  m.,  185. 
Myriopoda,  notice  of  paper  on,  155. 
Myriopods,  called  wire-worms,  400. 

injuring  lettuce, 404. 
Myrmica,  bark -louse  in  nests  of,  note,  158. 
Myrmicocela  ochracella,  in  ants'  nests,  mm.,  112. 
Mytilaspis,  Blastobasis  a  remedy  for,  290. 

citricola.  from  Sandwich  Islands,  mm.,  218. 
from  Tahiti,  213. 
from  Trinidad,  mm.  214. 
in  Jamaica,  mm.,  157,  334. 
no  efficient  enemy  known,  143. 
doubtful    if     certain     Florida     species   will 
thrive  in  California,  343. 


N. 


Nabis,  occasional  development  of  wings  in,  154. 
Naphthaline,  insecticide  proposed  for  tea-bushes, 

408. 
National  Museum,  entomological  publications  of, 

155. 
Nebraska,  State  board  of  Agriculture,  report,  no 

tice,  358. 
University  of,  department  of  entomology.  Bull 
No.  1,  rev.,  83. 
Necremnns    sp.,    possibly    parasitic    on    clothes 

moth,  394. 
Necrobia  ruflpes,  found  in  plush,  203. 
Nectarophora  liriodendri,  paper  on,  229. 
Negalius,  nov.  gen.,  ref.,  350. 
Nematode  leaf  disease,  31. 
Nematodes,  parasitic  on  a  spider,  mm..  292. 
Nematus  aureopectus,  =  marylandicus. 
erichsonii,  on  hemlock,  219. 
marylandicus,  notes  on,  169, 174-177. 
sp.,  Ophion  parasitic  on,  179. 
Neobernardia,  n.  nom.  suggested  for  genus  Ber- 

nardia,  333. 
Neoclytus  caprasa,  habits  of,  131. 
Nephelodea  violans,  larvaj  of,  found  on  snow,  336. 
Neuroptera,  resemblance  of  Pronuba  to,  370. 
New  York  State  entomologist,  seventh  report,  rev., 

3.53. 
Newspaper  statement,  evolution  of  a,  225. 
Nezara  hilaris,  both  carnivorous  and  herbivorous, 

mm.,  158. 
Noctuid*,  paper  on,  155. 
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Noctuid  larvae,  found  on  snow,  336. 

on  sugar  cane,  386-388. 
Nops,  remarkable  spider  genus,  229. 
Nothrus  sp.,  enemy  of  gypsy  moth,  ref.,  354. 
Nysius  angustatus,  in  "Wyoming,  140-141. 


Oak-bark  weevil,  misnamed,  130. 

Ocneria  dispar,  disappearance  of,  in  England,  138. 

enemies  of,  ref.,  354. 

reported  from  Yokohama,  227. 
Oibalus  pugnax,  enemy  of  grasses,  158. 
CEcanthus  bipunctatus,  rare  in  Illinois,  393. 
Qicodoma  fervens,  remedy  for,  328. 
(Edemasia  concinna,  parasitised  by  Limueria,  207- 
(Edipoda  obliterata  StolL,  not  Dissosteira  obliter- 

ata,  mm.,  19. 
ffistrus  lineatus,  =:  Hypoderma  lineata. 

supplens,  :=Hypoderma  lineata,  303. 
Oiketicus  huebneri,  in  New  South TVales,  ref.,  89. 
Ollifif,  A.S.,  articles  by,  rev.,  89,  294. 
Oncideres  cingulattis,  mm.,  204. 
Onion  fly  in  Sweden,  rev.,  2. 
Oniscus,  damaging  plants,  401. 
Ophion  sp.,  parasitic  on  Nematus,  179. 
Ophryastes  sp.,  said  to  injure  fruit  trees,  206. 
Orange  Chionaspis,  see  Chionaspis  citri. 
Orange,  insect  disease  of,  287. 

new  means  against  pests  of,  155. 
Orchard  caterpillar,  Paris  green  for,  in  England, 

36,  37. 
Orchelimimi  arboreum,  not  described,  393. 
Orcus  australasiai,  importation  of,  164, 289. 

chalybeus,  importation  of,  m.,  164,  289. 
Orgyia  leucoatigma,  in  New  York  parks,   treat- 
ment of,  60. 
Ormenis  pruinosa,  in  Texas,  142. 
Ormerod,  E.  A.,  fifteonth  report,  rev.,  294. 

resignation  of,    as    consulting  entomologist 
Eoyal  Agricultural  Society,  England,  156. 
Orthesia  occidentalis,  n.  sp.,  in  ants'  nests,  158. 

praelonga,  found  in  Jamaica,  334. 
Orthoptera,  self-mutilation  in,  349. 
Oscinis  sp.,m.,263. 

Otiorhyuchus  sulcatus,  a  hot-house  pest,  222. 
Owl,  horned,  Olfersia  sp.  on,  398. 
Ox  hot.  in  the  United  States,  art..  302-317. 

rev.  of  article  on,  233. 
Ox  warble,  see  Ox  hot,  "Warble  and  Hypoderma. 
Oyster-shell  bark-louse,  see  Bark-louse. 


Pachycrepis,  identical  with  Coryna,  mm.,  196. 
Pachylobius  picivorus,  syn.,  note,  132. 
Pachytilus  migratorius,  in  Egypt,  286. 
Palembus,  nov.  gen.,  ref.,  350. 
Palm  weevil,  see  "Weevil. 
Palthis  asopialis.  on  dead  leaves,  111. 
Panchlora  (viridis),  art.,  119-120;  ref.,  162. 
Paper  wrappers,  for  cut- worms,  399. 
Paracosmus  insolens,  n.  sp.,  158. 
Parasites,  relation  of,  with  host,  art.,  48-49. 
Parasitic  Hymenoptera,  see  Hymenoptera. 
Paria  canella,  syn.  note,  132. 
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Paris  green,  against  orchard  caterpillars,  ref.,  295. 

as  insecticide,  ref.,  296. 

effect  of,  on  honey  bee,  282. 

experiments  with,  refs.,  2,  :i54. 

historic  notes  on,  art.,  62. 

injury  to  foliage  by,  284. 

methods  of  applying  for  cotton  worm,  14,  35. 

use  of.  in  England,  36,  37. 
Parlatoria,  Blastobasis  a  remedy  for,  290. 

pergandei,  var.  crotonis,  in  Jamaica,  334. 

sp.,  from  Sandwich  Islands,  mm.,  218. 

sp.,  on  Acalypha,  in  Jamaica,  334. 
Patent  Office  and  Government  work,  abs.  art.,  46. 
Pea  and  bean  weevils,  art.,  297-302. 
Pea  weevil,  first  larval  stage,  art.,  392. 

in  Coloraflo,  ref.,  355. 

remedies  for,  art.,  298. 
Peach  moth,  Japanese,  341. 
Peach-tree  borer,  in  Miss.,  ref.,  90. 

in  New  Mexico.,  ref.,  92. 
Pear  midge,  in  New  Jersey,  ref.,  358. 

in  Kew  York  State,  161. 

shig,  in  Australia,  ref.,  2. 
Pediculi,  in  Dr.  Bos's  work,  ref.,  149, 
Pediculida;,  origin  and  development  of  parasitic 

habit  in,  art.,  187-191. 
Pelicot,  P.,  rev.  of  paper  by,  153. 
Pelopaius    cementarius,    Melittobia   reared   from 

cells  of,  mm.,  162,  229. 
Pemphigus  populi-monilis,  in  AVyomiug,  ref.,  90. 
Pentastomum,  origin  and  development  in,  183. 
Pcrimegatoma  variegatum,  proposed  introduction 

in  Eastern  States,  346. 
Periodical  Cicada=Cicada  septendecim. 
Perisemus  iirolongatus,  bred  from  Crambus  cali- 

ginosellus,  m.,  122. 
Petroleum  vs.  quassia  for  hop  louse,  84,  346. 
Phfenopria  haematobiai,  bred  from   Haematobia 

serrata,  126. 
Phalsna  saccharalis  =  Diatr*a  saccharalis,  95. 
Phalangiides,  ref.  to  paper  on,  229. 
Phanurus  ovivorus,  host  of,  123. 
Phemonoe  5-caudata,  boring  in  persimmon,  332. 

remedies  for,  332. 
Phengodes  laticollis,  larviform  female,  m.,  162. 
Philopterides,  affinities  of,  190, 191. 
Phlepsius  irroratus,  in  grass,  m.,  197. 
Phloeodes  diabolicus,  habits  of,  262. 
PhloBothrips  sp.,  enemy  of  gyp-sy  moth,  ref.,  354. 
Phorocera  pumicata,  ref.,  115. 
Phorodon  humuli,  in  2f  orthwest,  342-343,  406. 
Phoxopteris  comptana,  notes  on,  209. 

ref.  to  article  on,  by  H.  Garman,  339. 
Phromnia  uiarginella,  in  India,  ref.,  296 
Phycitid  moth,  attacking  pecan,  78. 
Phyllodecta  vittellinse,  probably  P.  vulgatissima, 
131. 

viilgatissima,  on  Salix  longifolia,  mm.,  131. 
Phylloxera,  at  Cape  of  Good  Hope,  remedies,  225. 

grape,  in  United  States,  212. 
remedy  suggested  for,  289. 

in  France,  224. 

vastatrix,  at  the  Cape  of  Good  Hope,  340. 
PhJ^uatode8  dimidiatus,  on  oak,  05. 

juglandis,  habits  of,  261. 

varius,  on  oak,  65. 
Physianthus  vg.  the  Codling  moth,  331. 


I'hytouomus  punctatus,  in  Connecticut,  401. 
in  New  Jersey,  43. 
in  western  Pennsylvania,  270. 
killed  by  fungoid  disease,  43. 
Phytoptus,  affinities  of,  183. 

ribis,  remedy  for,  38. 
Pieris  destroyed  by  tiger  beetle  larviB,  155. 
Pimpla  pedalis,  bred  from  galls  of  Saperda  con- 
color,  66. 
enemy  of  gypsy  moth,  354. 
Pithanus,  occasional  development  of  wings  iu,  154. 
Pityophthortis  sparsus,  syn.  note,  132, 
Planehonia  fimbriata,  on  Akee,  in  Jamaica,  334. 
Plant  bug,  leaf- footed  =Leptoglossus  phyllopus. 
fertilization  by  insects,  157,  art.,  254-256,  334, 

art.,  358-378. 
lice,  destruction  of,  in  egg  state,  327. 
kerosene  emulsion  for,  87. 
Wyoming  bulletin  on,  rev.,  90. 
louse,  corn  root,  in  Nebraska,  142. 

hop,  remediesfor,  84,  342, 346,  355,  401,  406. 
enemy,  a  new,  348. 

melon,  injury  .attributed  to,  due  to  bac- 
terial disease,  mm.,  17. 
in  New  Jersej',  ref.,  358. 
on  celery,  213. 
parsnip,  m.,  213. 
Plants  and  insects,  interrelations  of,  art.,  358-378^ 
Platamodes    illinoiensis    "Walsh   MS.,     possibly 

Ischnoptera,  393. 
Platygaiter,  bred  species,  125. 
Platynota  rostrana.  parasite  of,  195. 
Platypsyllus  castoris,  on  beaver  skins,  394. 
Plum  borer,  American,  in  Illinois,  ref.,  293. 

saw  fly,  see  Saw  fly. 
Plums,  dried,  Glyciphagus  prunorum  aniong,  185. 
Plum  Curculio,  see  Curculio. 

Plutella    cruciferarum,     damaging     turnip     and 
swede  crops  in  Eastern  Britain,  81. 
in  England,  m.,  39;  rev.,  236. 
in  Miss  Ormerod's  report,  ref.,  295. 
Pocota  grandis,  true  male  of,  80. 
Podacanthus  wilkinsoni,  on  Eucalyptus  iu  New 

South  A\';ik-.s,  ref.,  90. 
Podagrion  mantis,  i)arasite  of  Stagmomantis,  244, 
pachymerus,  parasite  of  European  Mantis,  242. 
Podisus  spinosus,  enemy  of  gypsy  moth,  ref.,  354. 
Pd-cilonota  cyanipes,  on  aspen  and  willow,  66. 
Poison  traps  for  cutworms,  early  use  of,  art.,  326. 
Polistes  rubigiuosus,  using  paper  bag  for  nest- 

buUding,  art.  192-293. 
Pollenia  rudis,  Euipusa  attacking.  153. 
Pollinia  costa>,  api)earing  iu  California,  347. 
Polj'gnotus,  bred  species,  125, 166. 
Polymecus,  bred  species,  125. 
Polyphemus  (moth),  ref.,  166. 
Polyphylla  10-lineata,  mm.,  350. 

synopsis  of,  ref.,  350. 
Potato  beetle,  Colorado,  damage  done  by,  attrib- 
uted to  Dissosteira,  m.,  17. 
eaten  by  birds,  m.,  278. 
eaten  by  ducks,  76. 
in  Georgia,  135. 
in  Nova  Scotia,  283. 
Lebia  grandis  an  old  enemy  of.  204. 
rare  in  New  Mexico,  26. 
-tuber  moth.  art..  239-242. 
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Potato  beetle,  date  of  iutroilnrtion  of,  396. 

remedies  for,  242. 
Praon,  pupation  of,  196. 
Priomis  laticollis,  supposed  larva  on  blackberry. 

29,  ref.,  2.32. 
Prionus  spp.  in  Xew  Mexico,  ref.,  295. 
Proceras  saccliarii)liagn,s  =  Diatraia  saccbaralis,  9.T. 
Proctotrypes  obsoletus,  bred  from  Stelidota,  126. 
Proctotrypidfe,  li.st  of  bred  species  of,  122. 
Prodidomus  rufus,  rem.,  230. 

Prodoxidfe,  descriptions  of  new  species,  rem.,  351. 
Prodoxus  sene.scens,  markings  of,  m.,  375. 

cinereus,  markings  of,  m.,  375. 

decipiens,  account  of,  371-372. 
associated  with  Pronubasynthetica,  372. 

larvfe,  in  all  Yucca  stems,  375. 

niarginatus,  markings  of,  375, 

piilverulentus,  markings  of,  m.,375. 

reticulatus,  markings  of,  375. 

sordidus,  associated  witb  Pronuba  synthetica, 

y-iuversus,  markings  of,  375. 
Pronxiba,  development  and  transformations,  368. 

correspondence  on,  74. 

raaculata,  on  Yucca  whipplei,  367,  370. 
tongue  of,  368. 
Prodoxus  spp.  associated  with,  372. 

maxillary  tentacles  of,  361 . 

on  special  Yuccas,  371. 

ovipositor  of,  361. 

pollination  and  oviposition,  363. 

structural  characteristics  of,  360. 

synthetica,  associated  with  Prodoxus  sordidus, 
m.,  372. 
on  Yucca  brevifolia,  370. 
resemblance  to  saw-flies,  rem.,  352. 

yuccasella,  associated  with  Prodoxus  decip- 
iens, 372. 
tongue  of,  367. 

Yucca  dependent  on,  for    fertilization,  360. 
Prosacantha  carabornm,  bred  from  eggs  of  Scari- 

tes,  124. 
Protoparce  Carolina,  on  tobacco,  ref.,  287. 
Psenocerus,  synopsis,  ref.,  350. 
Pseudococcus  ruber,  on  Euphorbia  in  Jamaica,  334. 
Psilura  monacha,  insect  lime  against,  162. 
Psoa  maculata,  habits  of,  260-261. 
Psocidie,  affinities  of,  188. 

Psyche  graminella,  Elasmus  reared  from.  253. 
Psylla,  pear  tree -P.  pyricola. 

l»yricola,  habits  and  characters,  127. 
in  IJfew  York,  225. 

pyri,  habits  and  characters,  127. 

Ijyrisuga,  habits  and  characters,  127. 

simulans,  characters,  128. 
Psyllas,  three  pear-tree,  art.,  127. 
Pteromalus  gelechije,  in  Miss,  bull.,  ref.,  293. 

puparum,  not  parasitic  on  mud  wasp,  48. 

sp.,  secondary  parasite  of  Hyphantria.  134. 
Ptychodes,  probably  on  flg.,  204. 
Pulvinaria  innumerabilis,  in  Utah,  mm.,  75. 

maskelli,  on  salt  bush,  ref.,  294, 408. 

sp..  Comys  fusca  bred  from,  142. 

sp..  on  Akee  in  Jamaica,  334. 
Pyrethrum,  kerosene  emulsion  and,  art.,  32. 

price  of,  rem.,  33. 


Pyrota,  synopsis,  ref.,  351. 

Pyrrhocoris,  occasional  development  of  wings  in 


(Juail,  eating  potato  beetle,  mm.,  278. 
Quassia,  for  hop  louse,  84,  342, 346,  355, 401. 


R. 


Eailliet,  M.  A.,  rev.  of  article  by,  407. 
Raphidia  in  New  Zealand,  339. 
Raspberry  beetle,  in  England,  m.,  38. 

bud  caterpillar,  in  England,  38. 
Rear  horse,  parasite  of,  244. 
Red-humped  caterpillar,  killed  by  parasites-,  207. 
-necked  cane  borer — Agrilus  rulicollis. 
scale,  see  Scale, 
spider,  see  Spider. 
Reduviidae,  not  incliuling  Euicocephalus,  352. 
Rheumatobates  rileyi,  321. 
Rhizoglyphus,  strictly  vegetarian,  mm.,  185. 
supposed  parasite  on  Lachnosterna,  390. 
Rhodobienus  13-punctatus,  food-plants  of,  159. 
Rhogas  intermedius,  bred  from  Acronycta  ameri- 

cana,  259. 
Rhopalophora,  synopsis,  ref.,  350. 
Rhynchites  bicolor,  injuring  cultivated  roses,  137. 
Rhynchophora,  tertiary,  notice  of  article  on,  404. 
Rhynchophorus  cruentatus^zimmermanni. 
palmarum,  habits  of,  136. 
zimmermanni  on  cabbage  palmetto,  mm.,  136. 
Rhyssalus  pityophthori,  bred  from  Pityophtho- 

rus,  257. 
Rhj'sipolis  biformis,  breeding  habits,  257. 
Robinia  pseudacacia,  not  a  food-plant  of  Spermo- 
phagus  robinise,  94, 131. 
:  Rocky  Mountain  locust,  see  Locust. 
Rodolia  iceiysB,  feeding  on  fluted  scale  in  South 

Africa,  344. 
Root-borers  (Prionus  spp.)  in  New  Mex.,  ref.,  295. 
Root  louse,  woolly,  of  apple,  210-212. 

Leis  conformis  most  important  enemy  of,  164 
Root  maggots,  in  New  Jersey,  m.,  44. 
I  worm,  corn  =  Diabrotica  longicomis. 

Rose  bug,  see  Rose-chafer. 

-chafer,  biological  notes  on,  m.,  3. 
!  in  New  Jersey,  rev.,  2, 3,  m.,  44. 

i  remedies  for,  2,  3,  76,  84. 

species  of,  in  New  Mexico,  m.,  26. 
Rose  Diaspis,  notes  on,  213. 
I   Rues,  nov.  gen.,  ref.,  350. 

Rumina    decollata,  destroying    gardens    in    Ber- 
j       muda,  334. 
Rust  mite  of  orange,  in  N.  S.  Wales,  ref.,  89. 


S. 


Saga  serrata,  self-mutilating,  349. 

Saitis  pulex,  Acoloides  reared  from,  ref.,  202. 

San  Jose  scale,  see  Scale. 

Sannina  exitiosa,  remedies  for,  43. 

Saperda  Candida,  parts  of  trees  attacked,  43. 

concolor,  on  willow,  66. 
Sarcophaga  carnaria,  in  human  ear,  341. 
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Sarcoptes  minor,  itch  caused  by,  407. 
Sarcoptidae,  origin  and  development  of  itarasitism 

in,  art.,  182. 
Satumia  cynthia.  ref.,  115. 
Saw-fly,  apple,  in  England,  ref.,  294. 
European  corn,  in  X.  A.,  108. 
Euiopean  wheat,  date  of  introduction,  344. 
larch,  hemlock  damage  by,  219. 
on  gooseberry,  mm.,  67. 
on  sweet  potatoes,  74. 
plum,  in  England,  38. 
wheat-stem,  ref.,  357. 
willow,  injury  by,  132. 
parasite  reared  from,  mm.,  67. 
Saw-flies,  remedies  for,  179. 

resemblance  of  Pronuba  to,  370. 
wheat  and  grass,  art.,  168-79. 
Scale,  black,  exotic  ladybird  enemies  of,  m.,  163, 

164, 289. 
type  of  Bernardia,  m.,  150. 
cottony  maple,  in  Utah,  mm.,  75. 

parasite  of,  142. 
flat.  Australian  ladybird  feeding  on,  mm.,  164. 

on  Mediterranean  orange,  ref.,  288. 

Scymnids  preying  on,  m.,  289. 
Florida  wax,  on  LeConte  pear,  397. 
fluted,  primary  and    secondary  parasites  of, 

m.,254. 
reappearance  of,  in  Colorado,  161. 
on  Hymenoplea  salsola.  160. 
-insect,  another  imported,  347,  348. 

destroying  saltbush,  ref.,  294. 

eaten  by  a  mouse,  410. 
-insects,  a  new  fumigator  for,  328. 

argument  against  spraying  for.  154. 

attempt  to  introduce  enemies  of  163-164, 
289. 

California,  ref..  167. 

fumigator  for,  .328. 

from  Tahiti,  213. 

from  Trinidad.  213. 

gas  treatment  for,  ref.,  296. 

importatiim  of  parasites  of,  400. 

infesting    orange    trees    imported    from 
Sandwich  Ids.,  list.  218. 
long,  doubt  as  to  itsthrivingin  California,  343. 
purple,  from  Tahiti,  213. 

from  Trinidad,  mm..  214. 

in  Jamaica,  mm.,  157. 

no  eflicient  enemy  known,  143. 

thrives  in  California,  343. 
red,  Australian  enemies  of  164. 289. 

from  Tahiti,  213. 

in  California,  ref.,  167. 

killed  by  cold,  343. 

of  Florida  =  Aspidiotua  ficus. 
rose,  notes  on,  213. 
round,  in  Jamaica,  mm..  157. 
saltbush,  of  Australia,  408. 
San  Jose,  in  California,  ref..  167. 

remedy,  83. 
"West  Indian  rufous,  art.,  380. 
white,  in  Kebraaka,  mm.,  133. 
white  cottony,  in  Trinidad,  m.,  214. 
yellow,  parasite  of =Encar8ia,  m.,  168. 


Scarabieid  beetles,  time  of  flight  in.  rem..  229 

larvie.  on  sugar-cane,  388. 
Scarites  subterraneus.  is  it  herbivorous .'  330. 

mites  on,  mm.,  27. 

said  to  destroy  peach-tree  borers,  204. 
Scelio,  bred  species.  124. 

Schistocerca  peregrina,  fungus  disease  of,  151.408 
Schizocerua  privatus,  on  sweet  potatoes.  74. 
Schizoneura  lanigera,  in  India,  ref..  296. 

in  Utah,  mm.,  75. 

ladybirds  feeding  on,  mm.,  339. 
Sciapterou  tricincta.  on  willow,  66. 
Sciara.  gregarious  larvae  of,  214. 
Scirpophaga  intacta,  on  sugar-cane  in  Java,  102. 
Scolopendra  woodii,  poisonous  qualities  of.  147. 
Scolytidas,  in  Dr.  Bos's  compendium,  149. 
Scolytid  in  apple  twigs.  43. 
Scolytus  rugulosus,  in  Illinois  report,  i-ef.,  21*3. 

4  spinosus,  credited  with  work  of  Magdalia 
olyra,  mm.,  130. 
Scorpion,  whip,  death  due  to.  278. 
Screw  worm,  hominivorous  habits  of,  art.,  200-201. 

in  Mississippi,  mm.,  34,  ref..  90. 

treatment  for,  corr.,  275. 
Scudder,  S.  H.,  notice  of  article  by,  404. 
Scymnids,  importation  of,  289. 
Scymnna  collaris,  identified,  135. 

New  Zealand  species  sent  to  California,  163. 
Semiotellus  destructor,  mm.,  181. 

nigripes,  importation  of,  179. 
Sericaria  mori,  uric  acid  excreted  by.  226. 
Sesia  tipuliformis,  in  'Colorado,  ref.,  355. 
Sesiid  pest  of  the  persimmon.  332. 
"Sharp  Eyes"  rev.,  166. 
Shelton,  E.  M..  notice  of  paper  by.  91. 
Shoes,  injured  by  Monohammus  confusor,  77. 

injured  by  Sitodrepa  pauicea,  403. 
Sialis  infnmata,  resembling  Pronuba.  mm.,  370. 
Silk  culture,  note  on,  abs.,  64. 

in  California,  mm.,  337. 

inaects  of  India,  ref.,  296. 

nesta  of  sociallarvie,  84. 

worm,  Japanese  parasite  of  art.,  113. 
Silvanus  cassise,  in  Miss,  bull.,  ref.,  293. 
producing  heat,  352. 

siirinamensis,  in  Mississippi,  ref.,  293. 

in  Oregon  bull,  ref.,  237. 
Sinoxykm  basilare,  syn.  note.  130. 

declive,  habits  of,  260. 

suturale,  on  grape,  261 . 
Siphouophora  avenae,  in  Illinois  report,  ref.,  293. 

compared  >vith  Toxoptera,  247. 

sp.  on  hop  in  California,  ref.,  167. 
Sitodrepa  panicea,  damaging  leather,  403. 
Sitones  flavescens,  in  Iowa  bull.,  87. 
Skunks,  enemies  of  grasshoppers,  m..  51. 
Smith,  Prof.  J.  B.,  European  trip  of,  227. 

rev.  of  article  by,  356. 
Snail,  broken-tail,  in  Bermuda,  334. 
Snow,  insects  found  on,  335. 
'■Snake-worms,"  gregarious,  214. 
Soldier  bug,  destroying  gypsy  moth,  354. 
Sow  bugs,  damaging  violets,  401. 
Spalacopais,  sjTiopsis,  ref.,  350. 
Spalangia,  hosts  of,  123. 
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Span-wonu,  gooseberry  and  currant,  ref.,  355. 
Sparrow,  English,  favorable  view  of,  153. 
Spathius,  bred  species,  257. 
Siiemiophagusrobiniie,  not  on  locust,  94, 131. 
Spermopbilus  13-lineatus,  parasite  of,  147. 
Spliienothecus,  synopsis,  ref.,  350. 
Spbecius  speciosus,  article  on,  248. 
Sphenophorus  sculptilis,  in  New  Jersey,  44. 

sp.,  Xyleborus  pubescens  associated  with,  402. 
Sphinx  ereniitus,  on  mints,  206. 

5-maculata  ?,  Apanteles  bred  from,  134. 
Spider  bite,  death  of  infant  from,  277. 

effects  on  child,  266. 

harmless,  279. 

poisonous  qualitj-  of,  277,  398. 
Spider,  egg  parasites,  art.,  202. 

red,  birds  a  remedy  for,  278. 
in  Australia,  ref.,  2,  348. 
in  California,  mm.,  337. 

resembling  Epeira,  m.,  229. 
Spiders,  American,  rev.  of  work  on,  168. 

destroying  gypsy  moth  larvie,  ref.,  354. 

distribution  of,  rem.,  229. 

Mantispa  parasitic  in  egg-sacs  of,  mm.,  80. 

Nematodes  parasitic  on,  mm.,  292. 

recent  publications  on,  rev.,  345, 410,  rem.,  411. 
Spilosoma  virginica,  parasite  of,  195. 
Spoonbill,  as  locust  destroyer,  409. 
Sjiraying  apparatus,  see  Insecticides,  etc. 

Farmer's  Bulletin  No.  7,  rev.,  295. 

good  results  from,  167, 204,  205,  288, 409. 

machinerj-,  in  Miss,  bull.,  ref.,  90. 
standard  fittings  for,  58,  59. 

machine  used  in  Central  Park,  61 . 
see  also  Arsenicals,  etc. 
Squash  borer,  life-habits  and  remedies,  art.,  30. 

remedies  for,  138,  271. 

root-maggot,  in  Colorado,  ref.,  355. 
Squirrel,  ground,  parasite  of,  147. 
Stagmooiantis  Carolina,  eggs  of,  244. 

in  November,  m.,  229. 

parasites  of,  243. 
Stalk-borer=:Gortyna  nitela. 

in  wheat,  early  reference  to,  art.,  325,  ref.,  357. 

larger  corn,  art.,  95-103. 

see  also  Sugar-cane  borer. 
Standard  fittings  for  spray  machinery,  abs.,  58, 59. 
Starling,  as  locust  destroyer,  409. 
State  entomological  report  of  His.,  17th,  rev.,  293. 
Stauronotus  maroccanus,  treatment  of,  m.,  151. 
Stenosphenus  notatus,  habits  of,  130. 
Stomata  ou  Carya  alba  caused  by  Phylloxera, 

art.,  327. 
Strawberry  leaf-roller,  in  Kentucky,  339. 

weevil,  on  blackberry,  76. 
Straw-worm,  wheat,  increase  of,  406. 
Strongylus  contortulus.  called  wire- worm,  404. 
Sturmia  (Crossocosmia)  sericaria.  116. 
Sugar-cane  borer,  in  India,  ref.,  296,  397. 

enemy,  new  West  Indian,  342. 

insects  in  New  South  "Wales,  art.,  385. 

larger,  ref.,  402. 

pin-borer,  402. 
Sylvia  domestica  and  sialis,  suggested  remedy  for 

red  spider,  278. 
Symbiotes  aurieularum,  in  ears  of  Carnivora,  407. 


Sympiezus,  pujiation  of,  194. 

Synohlora  rubivoraiia,  apparent  occurrence  in 
Jamaica,  rem.,  157. 

Syneta  albida,  a  new  fruit  pest,  396. 

Synopeas,  bred  species,  125. 

Syrphua  flies,  attempt  to  introduce  in  New  Zea- 
land, mm.,  163. 

Systena  tajniata,  in  grass,  imu.,  198. 

T. 

Tachina  castellauii,  115,  116. 

oudji,=Ugimyia  sericarise,  115,  116. 

on  grasshoppers,  51. 
TachinidsB,  North  American,  ref.,  350. 
Tarantula,  death  due  to,  278. 
Tedinus,  nov.  gen.,  ref.,  350. 
Telenomus,  hosts  of,  123-4. 
Tent -caterpillar,  apple-tree,  ref.,  91,  mm.,  133. 

of  forest,  in  California,  ref.,  167. 

of  Utah,  74. 
Tent-caterpillars,  affecting  honey  yield,  139. 

treatment  of,  139,  ref.,  354. 
Tenthredinidae,  in  Dr.  Bos's  compendium,  ref., 149. 
Tenthredo,  joint-worm  formerly  supposed  to  be- 
long, to.  323. 
Tenthredo  testudinea^Hoplocampa  testudinea. 
Teras  minuta,  injurious  in  Canada,  m.,  227. 
Termes  flavipes,  in  Washington,  mm.,  146. 

swarm  of,  ref.,  146. 

morio,  a  flight  of,  146. 
Termitidae,  afiinities  of,  188. 
Tetranychus  near  telarius,  in  Australia,  348. 
Tetropium,  synopsis  of,  ref.,  350. 
Thalessa,  ovipositing,  ref.,  166. 
Thalpochares  cocciphaga,  importation  of,  290. 

pulvinariiB,  enemy  of  Pulvinaria  maskelli,  408. 
Thamnonoma  flavicaria,  in  Colorado,  ref.,  355. 

4-linearia,  in  Colorado,  ref,  355. 
Thelyphonus  excubitor,  death  due  to,  278. 

giganteus,  life-history  of,  rem.,  229. 
Theronia  melanocephala,  parasite  of  gypsy  moth, 

ref.,  354. 
Thesalia,  nov.  gen.,  ref.,  350. 
■'Thousand  legs,"  injuring  lettuce,  400. 
Thrips  sp.,  on  potato,  in  California,  79. 
Thyridopteryx    ephemerseformis,  in    New  York 

City,  60. 
Thysanoes  fimbricornis,  correction,  130. 
Tick,  cattle,  remedies,  34. 

rev.  of  article  on,  233. 
Ticks,  additions  to  paper  on,  mm.,  292. 

American,    introduction  to   a  monograph  of, 
rem.,  291. 

histology  of,  rem.,  351.    ' 
Tiger-beetle  larvae  vs.  Colias  philodice,  155. 
Tin-can  remedy  for  cut-worms,  399. 
Tinea  pellionella,  feather  felting,  404. 
Tineid  larvae  fed  upon  by  Hydnocera,  260. 
Tineina,  article  on,  384. 
Tineola  biselliella,  a  miiseum  pest,  400. 
Tischeria  solidaginifoliella,  Elasmus  tischeriae  a 

primary  parasite  of,  254. 
Tmetocera  oceUana,  in  Canada,  m.,  227. 
Toad,  horned,  as  a  remedy  for  red  ants,  203. 
Tobacco  against  flea-beetles,  356. 

as  insecticide,  ref.,  2. 
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Townsend,  C.  H.  T.,  rev.  of  article  by,  :^50. 

Toxopbora  vastse,  n.  sp.,  ref.,  158. 

Toxoptera  graminvini,  reproduction  of,  246:  nit., 
245-8. 
grain,=T.  graminuiii. 

Tozzetti,   A.    T.,   monograph   of  tobacco  insects, 
rev.,  165. 

Tree  band,  a  new,  340. 

-borers,  how  to  kill,  270. 

Triboliuni  ferrugineum,  in  Miss,  bull.,  ref.,  293. 

Trichacis,  bred  species,  125. 

Trisholcus,  bred  species  of,  124. 

Tritorua  califomica,  habits  of,  260. 

Trogoxylon,  merged  into  Lyctus,  ref.,  351. 

Trombidium  bulbipes,  parasite  of  gypsy  moth, 
ref.,  354. 

Trypeta  canadensis,  on  gooseberry,  ref.,  355. 

Trypoxylon,  N.  A.  spp.  of,  83. 

Tumble-bug,  not  injurious,  400. 

Tussock  moth,  white-marked,  enemy  of,  346. 

Twig-girdler,  of  fig  trees,  204. 

Tylenchus  scandens,  or  tritiei,  on  grass  in  Colo- 
rado, mm.,  32. 

Tylonotus  bimaculatus,  on  hicliory,  131. 
Typhlocyba  vitifex  ?,  in  Colorado,  ref.,  355. 

Typhlodromus  oleivorus,  on  orange,  ref.,  288. 

TyroglyphidiB,  habits,  affinities,  etc.,  185. 
probable  origin  of  Sarcoptida?,  183. 

Tyroglyphus  longior,  in  Miss  Ormerod's  report, 
ref.,  235. 
sp.,  supposed  parasite  of  Lachnosterna,  390. 


Ugimyia  serioariae,  parasite  of  .1  ai)anese  silkworm 

art.,  113-119. 
Uji^Ugimyia  sericarise,  114. 
Underwood,  Lucien  M.,  change  of  location,  228. 
Uric  acid  in  Malpighian  tubules  of  insects,  226. 
Urine  as  a  remedy  for  eel  worms,  215. 
Uropoda  americana,  on  Diabrotica  etal.,  mm.,  27. 


Valenus,  nov.  gen.,  ref.,  350. 
Valgus,  remarks  on  genus,  m.,  230. 
Yanessa  atalanta,  appearance  of  parasitic  pupa 
on,  quotation,  ref.,  194. 

(butterfly)  in  New  York  City,  mm.,  61. 
Yaseline,  iise  of,  with  carbon  bisulphide,  288. 
Yedalia(cardinalis),  apparently  conflned  to  Icerya 
purchasi  for  food,  mm.,  154. 

cost  of  expedition  for  importation  of,  ref.,  226. 

exterminating  Icerya  in  California,  134. 

in  demand  at  Cape  of  Good  Hope,  164. 

in  Kew  Zealand,  215. 

in  South  Africa,  336. 

international  exchange  of,  279. 

sent  to  Egpyt,  349. 

n.  sp.,  on  Icerya  purchasi,  289. 
Yeratrin,  error  corrected,  33. 
Yine,  see  Grape. 

leaf-hopper  in  New  Mexico,  m.,  27,  ref.,  295. 

-weevil,  a  hot-house  j)e8t,  222. 
Yinsonia  stellifera  on  Mango  in  Jamaica,  334. 
Yrilleta  expansa,  on  Quercus  agrifolia,  260. 


AV'alking-stick,  in  Xew  South  Wales,  ref.,  90. 
Wallace,  Williamson,  notice  of,  report  by,  286. 
Warble-fly,  in  England,  39. 
in  Mississippi,  ref.,  90. 
remedies  discussed,  40. 
Wasp,  caprifig,  art.,  128. 

paper-making,  use    of    ^ra])c    bags    by,  art., 
192-198. 
Wasps,  destroyed  by  indigo  bird,  278. 
digger,  article  on,  248. 
notice  of  paper  on.  83. 
Water-beetl»s  in  old  gasometer,  160. 

-bug,  found  by  Dr.  Zabriskie.  art..  198-200,  321. 
giant,  210. 
Wax,  insects  producing,  ref.,  296. 
Weed,  Clarence  M.,  notice  of  article  by,  285. 
Weevil,  bean,  art.,  297. 

in  New  York  report,  ref.,  353. 

remedy  for,  90,  302. 
black,  in  Mississippi  bull.,  ref..  293. 
flavescent  clover=Sitones  flavescens. 
grain  (Silvanus  surinamensis),  ref.,  237. 
-infested  peas,  temperature  of,  160. 
palm,  notes  on,  136-137. 
pea,  remedy,  90. 
pea  and  bean,  art.,  297. 
red-footed  bean,  in  Sweden,  ref.,  2. 
rice,  in  dry  hop  yeast,  270. 
Weevils,  of  the  Tertiary,  notice,  404. 
Werner,  Dr.  Franz,  rev.  of  article  by,  349. 
Wheat  buIb-worm=Meromyza  americana. 
fly,  in  Sweden,  ref.,  2. 
companion,  ref.,  357. 
midge,  bulletin  on,  rev.,  91 , 

in  Sweden,  ret'.,  2. 
-stem  maggot,  ref.,  357. 
straw  worm  in  Ohio  bulletin,  ref.,  357. 
See  also  Isosoma  tritiei. 
Wheeler,  W.  M.,  rev.  of  articles  by,  402. 
White  ants,  see  Ants,  also  Termes. 
grub,  disease  of,  152. 

fungus,  European,  281-282. 
fungus  of,  ref.,  217. 
of  Allorhina,  art.,  35. 
grubs  in  Illinois  report,  ref.,  293. 
Whitehead,  Charles,  rev.  of  article  by,  236. 
"Wine  bee,"  so-called  Californian,  330. 
Winter  moth,  injurious  in  Sweden,  ref.,  2. 
Wire-wonn,new  apiilication  of  term,  404. 
Wire- worms,  damaging  celery,  401. 
N.  Y.  bulletin  on,  rev.,  231. 
in  Sweden,  ref.,  2. 
(or  Diabrotica)  on  sugar  cane,  389. 
remedies  for,  m.  45,  ref.,  269,  355. 
Wood-borer,  mistaken  for  household  pest,  396. 
Woolly  Aphis  or  root  Aphis=Schizoneura  lanig- 
era.     See  also  Aphis. 


Xyphidium  longicaudiuu,  not  described,  393. 
Xyleborus  piceus,  on  sugar  cane  in  West  Indies, 
342. 
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XyleboTOS  pubesceus,  on  sugar  cane,  402. 
sparsns  —  Pityophthorus  sparsus,  132. 
Xylophasia,  revision  of,  notice,  155. 
Xvlotrechus  nautie<is,  on  Quercus  agrifolia, 


Tama-mai,  115. 

Tellow-jackets,  injury  caused  by  sting  of,  159. 

Yucca  moth.   See  Proniiba  and  Prodoxus. 


Z. 

Zabriskie,  J.  L.,  note  on  water  bug  found  by,  321. 
Zanclognatha  minimalis  =  Hermia  protuninosa- 
lis,  228. 

on  dead  leaves.  111. 
Zebra  caterpillar,  in  Ohio,  ref.,  2. 
Zeuzera  pyrina,  injuring  maple,  77-8. 

in  New  York  city,  61. 

ravages  of,  in  Brooklyn,  art.,  317. 

See  also  leopard  moth. 
Zoology,  economic,  compendium  of,  rev.,  149. 
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Abibs  menziesii,  Hylcsiniis  sericeus  on,  228. 
Abutilon  avicenue,  scale  found  on,  345. 
Acacia,  Sinoxylon  declive  on,  260. 
Akee,  Planchonia  flmbriata  on.  334. 

Pulvinaria  s]).  on,  334. 
Alder,  food-plant  of  Zeuzera  pyrina,  77. 
Alfalfa,  grasshoppers  injuring,  50,  51,  52, 144. 
Almond,  locusts  injuring,  144. 
Aniarantus,  Agrotis  aunexa  on,  31. 
Ampelopsis,  Als'pia  8-maculata  on,  61. 
Apple,  iEgeria  pyri  on,  34. 

Aphides  on,  44. 

Caccecia  argyrospila  on,  395. 

coleopterous  enemies  of,  43. 

Diabrotica  12-punctata  on,  107. 

Epicserus  imbricatus  on,  77. 

ermine  moth  on,  221. 

food-plant  of  Zeuzera  pyrina,  77, 

good  results  from  spraying,  167,  205,  288, 409. 

Hydnocera  scabra  on,  260. 

insects  of,  in  Victoria,  2. 

Ipochus  fasciatus  on,  262. 

Leptocoris  trivittata  on,  273. 

CEdemasia  concinna  on,  207. 

Paris  green  experiments  on,  354. 

Psylla  spp.  on,  128. 

spraying  trees  for    orchard    caterpillars,  37. 

Syneta  albida  on,  396. 

TTtah  Clisiocampa  on,  75, 

varieties  affected  by,  133. 

woolly  root-louse  of,  210. 
Apricot,  injured  by  twig-borers,  207. 

insects  affecting,  in  Victoria,  2. 
Arbutus  sp.  ?,  Eucheira  socialis  on,  84. 
Ash,  insects  on,  in  South  Dakota,  68. 

Neoclytus  caprsea  on,  131, 
Asparagus,  Crioceris  asparagi  on,  401. 

Crioceris  12-punctata  on,  395. 
Aspen,  Alaus  oculatus  on,  65. 

Poecilonota  cyanipes  ou,  66. 
Atriplex  nummularw,    attacked  by    Pulvinaria 

maskelli,  294. 
Audibertia  polystachya,  Psoa  maculata  on,  261. 
Aui'ocaria,  Dactylopius  on,  290. 
Aveua,  Toxoptera  graminum  on,  245. 
Aweto,  or  insect-fungus,  217. 


Banana,  Icerya  montserratensis  on,  407. 
Barley,  Hessian  fly  in,  235, 
Bas.swood,  tent-caterpillars  on,  139, 
436 


Bean,  Diabrotica  12-punetata  ou,  107. 

Epilachna  (corrupta)  on,  26.  355. 

Epitrix  subcrinita  on,  135. 

weevil  of,  297,  353. 
Beet,  Epicauta  lemniscata  on,  395. 

suffar,  Monoxia  guttulata  on,  237. 
Bernardia,  also  a  genus  of  scale-insects,  333. 
Birch,  food-plant  o^  Zeuzera  pyrina,  77. 
Blackberry,  borers  and  gall-makers  of  27-30. 

insects  injurious  to,  332. 

strawberry  weevil  on,  76. 
Botrytis,  disease  of  Schistocerca  peregrina,  408. 

tenella,  white  grub  parasite,  152.    - 
Bouteloua  grasses,  injured  by  Dissosteira  longi- 

pennis,  19. 
Box-elder,  Caccecia  semiferana  on,  355. 

Pulvinaria  innumerabilis  on,  75. 
Buchloe  dactyloides,  injured  by  long-winged  lo- 
cust, 19. 
Buckwheat,  wild,  food-plant  of  Calothysanis  ama- 

turaria,  382. 
Buffalo  grass,  Dissosteira  longipennis  ou,  72. 

injured  bj'  long-winged  locust,  19. 


C. 


Cabbage,  Diabrotica  12-punctata  on,  107. 

eaten  by  Hippodamia  convergens,  33. 

Epicauta  lemniscata  on,  77. 

food  of  Nysius  angustatus,  141. 

insects  affecting,  in  Ohio,  2. 
Capriflg,  fertilization  of,  128. 

insects,  remarks  on,  373. 
Carnations,  cut-worm  damaging,  405. 
Carya  alba,  stomata  caused  by  Phylloxera  on,  327. 
Catalpa,  injured  by  Sphinx  catalpaj,  139-140. 
Cauliflower,  Diabrotica  12-pnnctata  on,  107. 
Cayenne  pepper,  moth  damaging,  332. 
Cedar,  red,  Capsidas  on,  161. 

white,  Bostrychus  jesuita  on,  294. 
Celery,  plant-louse  on,  213. 

wire-worm  damaging,  401. 
Charlock,  Plutella  cruciferarum  on,  236. 
Chenoyucca,  subgenus  of  Yucca,  359. 
Cherry,  crop  increased  bj'  bees,  256. 

Cacrecia  argyrospila  on,  355. 

insects  affecting,  in  Victoria,  2. 

Syneta  albida  on,  396. 
Chestnut,  Balaniuus  bred  from,  93, 130. 

Zeuzera  pyrina  on,  77. 
China  berries,  against  grain  insects,  293. 
Chinquapin,  Balaniuus  bred  from,  93, 130. 
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Chrysanthemum,  Nematodes  on,  31. 

leaf-miner  of,  353. 
ChrysophyHum,  Icerya  montserratensis  on,  407. 
Clematis  virginiana,  Alcathoe  caudata  on,  219. 

vitalba,  food-plant  of  Alcathoe  caudata,  220. 
Clistoyucca,  subgenus  of  Yucca,  359. 
Clover,  Darwin's  experiments  with,  335. 

destruction  of  insects  affecting,  13. 

imported  insects  of.  in  Ohio,  2. 

seed  caterpillar  of,  56-8. 

seed  produced  by  bumble-bees,  334. 

Sitones  flavescens  on,  87. 
Clusia  alba,  Icerya  montserratensis  on,  407. 
Cockle-burr,  Rhodobsenus  13-punctatus  on,  159. 
Cocoanut,  Ehynchophorus  on,  136. 

scale-insects  on,  333,  381. 
Cohoon,  Khynchophorus  on,  136. 
Coleus,  Nematode  on,  31. 
Commelyna  virginica,  Lefina  sayi,  on,  229. 
Cordyceps  chinensis,  217. 

ravenelii,  217,  390, 391. 
Corn,  Aphis  maidis  on.  264. 

Chilo  saccharalis  on,  24. 

bill-bug  on,  in  New  Jersey,  44,  358. 

boll-worm  on,  133. 

coleopterous  larvae  injuring.  26. 

Crambus  caUginosellus  on,  78. 

Diabrotica  longicornis  on,  133. 

Diabrotica  12-punctata  on,  104. 

early  account  of  Aphis  infesting,  263. 

food-plant  of  Gortyna  nitela,  140. 

food-plant  of  Toxoptera  graminum,  245. 

injured  by  boll-worm  in  New  Mex..  26. 

insects  atiecting  in  Nebraska,  ref.,  358. 

Lachnosterna  larvae  injuring,  132. 

larva  in,  270. 

root  Aphis  or  plant-louse  of,  142,  285. 

tumble-bugs  not  injurious  to,  400. 
Cotton,  Agrotis  annexa  on,  31. 

Citherouia  regalis  injuring,  160. 

cut- worm  on,  31. 

injury  to,    erroneously   attributed    to    boll- 
worm,  17. 
Cottonwood,  leaf -miner  on,  27. 

plant-lice  on,  90. 
Coulterella,  Carphoxera  ptelearia  on,  108. 
Cranberry,  Doleruson,  173. 

insects  of,  in  Mass.,  354. 
Crataegus,  tent-caterpillar  on,  75. 
Cupweed,  new  food-plant  of  Khodobaenus  13-punc- 
tatus, 159. 
Currant,  black,  Phytoptus  ribis  on,  38. 

Caccecia  argyrospila  on,  355. 

Clisiocampa  sp.  on,  75. 

Leptoglossus  phyllopus  on,  79. 

wild  black,  Alcathoe  caudata  on,  219. 
Cyclamen,  Otiorhynchus  sulcatus  on,  222. 


D. 


Dendrophthora,  scale  on,  333. 
Dictyospermum,  Aspidiotus  articulatus  on,  381. 
Diospyros  kaki,  killed  by  borers,  382. 

virginiana,  Phemonoe  5-caudata  found  on,  332. 


I  E. 

Elm,  Edema  albifrons  injuring,  139. 

Haltica  carinata  on,  401. 

leaf-beetle  of,  61,237. 

tent-caterpillars  on,  139. 

Zeuzera  pyrina  on,  61,  77, 318. 
Empusa  americana,  on  flies,  153. 

mu.scas,  of  house  fly,  153. 
Equisetum  palustre,  Dolerus  palustris  on,  169. 
Equisetum  ?,  Dolerus  fulviventris  on,  169. 
Eucalyptus,  Podacanthus  wilkinsoni  on,  90. 
Euphorbia,  Pseudococcus  ruber  on,  333. 

sp.,  Deilephila  euphorbiae  on,  382. 


Fasarium,  disease  of  Schistocerca  peregrina,  408. 
Fern,  maiden  hair,  Otiorhynchus  sulcatus  on,  222. 
Festuca,  food-plant  of  Dolerus,  169. 

pratensis,  Dolerus  gonagra  on,  169. 
Ficus,  food -plant  of  Aspidiotus  articulatus,  381. 

roxburghii,  development  of  seed  dependent 
on  Blastophaga,  374. 
Fig,  Amphicerus  punctipennis  on,  261. 

caprification  of,  373. 

Galeriicella  semipullata  on,  89. 

locusts  injuring,  144. 

Smyrna,  introduction  of  Blastophaga  for,  94. 

dependent  on  Blastophaga  psenes,  374. 

trees  injured  by  Longicom,  204. 

See  also  Caprifig. 
Figs,  grown  without  caprification,  394. 
Fungus,  Tritoma  califormica  on,  260. 

disease  of  locust,  151,  408. 

of  European  cockchafer,  281. 

smut,  caused  by  Aleyrodes,  274. 
Fusicladium,  London  purple  against,  45. 


Gall-berry,wildfoodof  Ceroplastesfloridensis,  398. 
Gama  grass,  Diatraea  saccharalis  on,  103. 
Gooseberry,  Cape,  boll- worm  on,  296. 

Caccecia  argyrospila  on,  355. 

Clisiocampa  sp.  on,  75. 

Span  worm  and  saw-fly  on,  67. 
Grain  infested  with  Angoumois  moths,  treatment 
of,  207. 

insects  injuring  in  Miss.,  293. 

Silvanus  sitrinamensis  on,  237. 
Gramma  grass,  Dissosteira  longipennis  on,  19,  72. 
Grape,  Adoxus  vitis  on,  157. 

American,  in  France,  224. 

Coleoptera  on,  261. 

Flea-beetle  of,  135. 

leaf-hopper  of,  in  New  Mexico,  27. 

Leptocoris  trivittata  on,  273. 

locusts  injuring,  144. 

Macrodactylus  sp  on,  in  New  Mexico,  26. 

Otiorhynchus  sulcatus  on,  223. 

Phylloxera  on,  212. 
Grasses,  Oebalus  pugnax  on,  158. 
Grass,  blue,  Thrips  on,  264. 

Dactylopius  herbicola  on,  90. 
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Grass,  insects  afifeeting,  notes  on,  197, 

orchard,  Toxoptera  graminuni  on,  245. 

saw-flies  of,  168-179. 

sesame,  Diatrsea  saccharalis  on,  103. 

Grease-wood,  Nysins  angustatns  on,  140. 


Hart's  tongue,  Otiorhynclnis  sulcatus  on,  222. 
Hedge  plant,  California,  leaf-hopper  on,  142. 
Helianthus,  Rhodobjenus  13-punctatus  on,  159. 
Hemlock,  damaged  by  Nematus  erichsonii,  219. 
Hemp,  as  a  protection  against  weevils,  223. 
Hesperoyucca,  subgenus  of  Yucca,  359. 
Hickory,  Balaninus  caryae  bred  from,  93. 

dead  leaves  eaten  by  Epizeuxis  semula.  111. 

Dorcaschema  nigrum  on,  130. 

Magdalis  olyra  on,  130. 

Micracis  on,  131. 

Stenosphenus  notatus  on,  130. 

Tylonotus  bimaculatus  on,  131. 
Hop,  Aphis  of,  in  California,  167. 
Hordeum,  food-plant  of  Toxoptera  graminum,  245. 
Hymenoplea  .ialsola,  new  food-plant  of  Icerya  pur- 
chasi,  160. 

I. 

Ilex  glabra,  native  food  of  Ceroplastcs  floridensis, 

398. 
Isaria  densa,  fungus  on  cockchafer,  281.     " 

J. 

Juglaus  californica,  Coleoptera  on,  260,  261. 
Juncus  canadensis  ?,  Dolerus  on,  173. 
food-plant  of  Dolerus,  169. 

K. 

Kale,  harlequin  bugs  stray  from,  to  cabbage,  34. 


Lachnidium  acridiorum,  disease  of  locust,  408. 
Larch,  European.  Coleophora  laricella  on,  405. 

Japanese,  Coleophora  laricella  on,  405. 

saw-fly  of,  219. 
Laurel,  California,  ladybirds  on,  134. 
Lecanium  liesperidum,  from  Sandwich  Ids.,  218. 
Lemon,  Orcus  cbalybens  beneficial  to.  164. 
Lettuce,  Myriopods  injuring,  400. 
Lignum  vitfe,  Aspidiotus  articulatus  on,  381. 
Linden,  Capsidse  on.  161. 

food-plant  of  Zeuzera  pyrina,  77. 
Locust,  Apion  nigrum  on.  94, 131. 
Lucerne,  locusts  injuring.  144. 
Lupine,  Carpboxera  on,  271. 
Lygodesmia  juncea,  Cynipid  gall  on,  203. 


Madrono,  Eucheira  socialis  on,  84. 
Maize,  borers  in,  397. 

Mangel-wurzels,  Otiorhynchus  .sulcatus   damag- 
ing, 223. 
Mango,  Vinconia  stellifera  on,  334. 


Maple,  Acanthoderes  decipiens  reared  from.  65. 

Edema  albifrons  on,  139. 

Leptura  proxima  reared  from,  65. 

Zeuzera  pyrina  on,  77,  317. 
Melon,  Aphides  on,  44. 

injury    to,  erroneously   attributed    to    melon 
plant-louse,  17,  358. 
Mint,  Sphinx  eremitu.s  on.  206. 
Mountain  ash,  food-plant  of  Zeuzera  pyrina,  77. 
Mustard,  harlequin  bugs  caught  on,  33. 

wild,  Plutella  cruciferarum  on,  236. 


Kegundo  aceroides,  Pulvinaria  innumerabilis  on, 
75. 

Antispila  nysssefoliella  on,  138. 


Oak,  Alaus  oculatus  on,  65. 

AUorhina  nitida  on,  75. 

Balaninus  bred  from,  93, 13C. 

Edema  albifrons  injuring,  139. 

Lyctus  striatus  on,  65. 

Palthis  and  Zanclognathas  on  dead  leaves,  111. 

Phymatodes  spp.  on.  65. 

tent-caterpillars  on,  139. 
Oats,  Cicadula  4-lineata  on.  197. 

Diabrotica  12-punctata  on,  107. 
Oenothera  speciosa,  insects  captured  by,  291. 
Oleander,  A.spidiotus  articulatus,  on,  381. 
Olive,  food-plant  of  Aspidiotus  articulatus,  381. 
Onions,  root  maggots  in,  44. 
Orange,  Blastobasis  sp.  beneficial  to,  290. 

Ceroplastes  floridensis  on,  398. 

Chionaspis  biclavis  on,  400. 

Coleoptera  found  on,  260,261. 

difficulty  of  disinfecting  imported  trees,  218. 

food-plant  of  Aspidiotus  articulatus.  381. 

Orchids,  fertilization  of,  359. 

Orcus  chalybeus  beneficial  to,  164. 

purple  scale  of,  143. 

scale-insects  on,  274. 

tree  injured  by  ants,  203. 
Orgyia  leucostigma,  new  enemy  of,  222. 
Otiorhynchus  sulcatus,  hot-house  pest,  222. 


Palm,  cocoa,  Icerya  montseri'atensis  on,  407. 

Rhynchophorus  palmarum  on,  136. 
Palmetto,     cabbage,      Rhynchophorus     zimmer- 

manni  on,  136. 
Palms,  food-plants  of  Aspidiotus  articulatus,  381. 
Panicum,  Qibalus  pugnax  on,  158. 
Pea,  weevil  of,  297. 
Peach,  Anametis  grisea  on,  401. 

arsenical  poisons  for,  290. 

Aspidiotus  on,  339. 

borer  of,  treatment,  4:^. 

injured  by  Gortyna  uitela,  140. 

Japanese  moth  of,  341. 

Leptocoris  trivittata  on,  273. 

plum  Curculio  on,  34. 

Syneta  albida  on,  396. 

tree  borers  of,  do  ground-beetles  destroy  ?  204. 


439 


Peanuts,  bug  damaging,  in  China,  340. 
Pear,  Diplosis  pyriroraon,  44. 

Dolerus  arvensis  on,  172. 

food-plant  of  Zevizera  pyrina,  77. 

insects  of,-in  Victoria,  2. 

LeConte,  Florida  wax  scale  on,  397. 

locusts  injuring,  144. 

midge  of,  358. 

Psylla  pyricola  on,  225. 

Saperda  Candida  on,  43. 

Systena  frontalis  on,  135. 

three  Psyllas  of,  127. 
Peas,  weevil-infested,  temperature  of,  160. 
Pecan,  Phycitid  moth  on,  78. 
Pelargonium,  Diaspis  pelargonii  on,  333. 
Pennyroyal,  Sphinx  eremitus  on,  206. 
Pepper  tree,  Bostrychus  jesuita  on,  294. 

Lecanium  hesperidum  on,  294. 
Persimmon,  Diospyros  virginiana  on,  332. 
Physianthus,  against  codling  moth,  331. 
Pine,  Chermes  on,  89. 

Oiketicus  huebneri  on,  89. 
Plum,  arsenical  poisons  for,  293. 

curculio  of,  in  New  Jersey,  45. 

early  account  of  insects  attacking,  263. 

Leptocoris  trivittata  on,  273. 

Phorodon  humuli  on,  406. 

saw-fly  of,  in  England,  38. 

spraying,  against  orchard  caterpillars,  36,  37. 

susceptibility  to  arsenites,  40. 

trees  sprayed,  238. 
Plumieria  rubra,  Lecanium  sp.  on,  333. 
Polyrhizium,  disease  of  Schistocerca  peregrina, 

408. 
Pomegranate,  locusts  injuring,  144. 
Poplar,  Gonioctena  pallida  on,  67. 

Eussian,  preferred  by  cotton  wood  leaf-beetle, 
67. 
Populus  tremuloides,  Elasmus  bred  from  gall  on, 

253. 
Potato,  broken-tail  snail  destroying,  334. 

Epicauta  lemniscata  on,  395. 

injury  to,  erroneouslj-  attributed  to  Dissos- 
teira,  17. 

food-plant  of  Gortyna  nitela,  140. 

food-plant  of  Nysius  angustatu.s.  141. 

Thrips  sp.  on,  79. 

tuber-moth  of.  239,  396. 
Populus  fremontii,  leaf-miner  on,  27. 

tremuloides,  Enchodes  sericea  on.  65,  66. 

Gonioctena  pallida  on,  94. 
Primrose,  insectivorous,  remarks  on,  291. 
Prunus,  hop-louse  on,  213. 
Ptelea  trifoliata,  Hypouomeuta  sp.  on,  66. 
Pyrus  communis,  three  Psyllas  of.  127. 


Quercus  agrifolia,  Vrilleta  expansa  on.  260. 

Xylotrechus  nauticus  on,  262. 

grisea,  Balaninus  nasicus  bred  from,  93. 
Quince,  Saperda  Candida  on.  43. 


Kadish,  Murgantia  munda  on,  83. 

remedy  for  flea-beetles  on,  355. 
Ragweed,  food-plant  of  Gortyna  nitela,  140. 
Raspberry,  Byturus  tomentosus  on,  in  Europe,  38. 

Cacoecia  argyrospila  on,  355. 

food-plant  of  Otiorhynchus  sulcatus,  223. 
Rhagodia  hastata,  Pulvinaria  maskelli  on,  294. 
Rhus  toxicodendron,  Carphoxerapteleariaon,  109- 
Rose,  cultivated,  injured  by  Rhynchites,  137. 

Cacoecia  argyrospila  on,  355. 

Diabrotica  12-punctata  on,  107. 

Diaspis  rosae  on,  213. 

food-plant  of  Aspidiotus  articulatus,  381 

Icerya  purchasi  on,  288. 

Oniscus  injuring,  401. 
Rudbeckia, Diabrotica  12-punctata  breeding  ui,  105. 
Rye,  early  account  of  insects  on,  263. 

wheat  midge  on,  91. 


Salix  discolor,  Agrilus  torpidus  on,  66. 

longifolia,  Phyllodecta  vulgatissima  on,  131. 
Saltbush,  scale-insect  on,  iu  Australia,  294,  408. 
Sarcoyucca,  subgenus  of  Yucca.  359. 
Saxifrage,  Otiorhynchus  sulcatus  on,  222. 
Scolopendrium  vulgare,   Otiorhynchus    sulcatus 

on,  222^. 
Sesame  grass,  see  Grass. 
Setaria,  (Ebalus  pugnax  on,  158. 
Shepherd's  purse,  Plutella  cruciferarum  on,  236. 
Silphium  perfoliatum,  food-plant  of  Rhodoljaenus 

13-punctatus,  159. 
Smartweed,  Acronycta  oblinita  on,  132. 
Soap  tree,  food- plant  of  Zeuzera  pyrina,  77. 
Solanum  carolinense,  Diabrotica  12-punctata  on, 
107. 

xanti,  Cassida  texana  on,  262. 
Sorghum,  Diatraea  saccharalis  injuring,  98, 103. 

food-plant  of  Toxoptera  graminum.  245. 

grasshoppers  injuring,  51. 

vulgare,  Chilo  sp.  on,  397. 
Sour  gum,  Antispila  nysssefoliella  on,  138. 
Sphceria  robertsii,  parasitic  on  caterpillar,  217. 
Sporotrichum,  expts.  with,  on  Chinch  bug,  71. 
Spruce,  Helia  aemula  on,  111. 
Squash,  Melittia  cucurbitaj  on,  30, 138. 

treatment  of  borers  of,  271. 
Stillingia,  Carphoxera  on,  271 . 
Stink-bush,  correspondence  on,  400. 
Strawberry  Aleyrodes  on,  345. 

food  of  Nysius  angustatus,  141. 

food-plant  of  Otiorhynchus  sulcatus,  223. 

Gryllus  sp.  destructive  to,  276. 

Phoxopteris  comptana  on,  209. 
Sugar-cane,  Diatraea  saccharalis  on,  95. 

borers  of,  101-103. 

in  India,  397. 

insects  of,  in  N.  S.  W.  art.,  385-389 

Xyleborus  pubescens  on,  402. 
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Sunflower,  Diabrotica  longicornis  on,  133. 
Swede  crops,  damage  to,  in  Eastern  Britain, 
Sweet  potato,  saw-flj  on,  74. 
Sycamore,  Coelocnemis  californicus  on,  262. 

Lyctus  striatus  on,  261. 

Phlceodes  diabolicus  on,  262. 


T. 


Tares  =r  Vicia  sativa. 

Tea  bushes,  insecticide  proposed  for.  408. 

tree,  Gracilaria  theivora,  296. 
Timothy,  Dolerns  on,  173. 
Tobacco  insects,  in  Florida,  288. 

monograph  of  insects  on,  165. 

said  to  be  attacked  by  Balaninus,  93. 
Tomato,  Epicauta  lemniscataon,  395. 

Epitrix  subcrinita  on,  135. 

food-plant  of  Gortyna  nitela,  140. 
Torrubia  raveuelii,  mistaken  for  corn  .sprouts,  263. 

on  white  grub,  217. 
Trefoil,  Hyponomeuta  sp.  on,  66. 
Trifolium,  Darwin's  expts,  in  fertilization  of,  335. 
Tripsacura   dactyloides,  Diatraea  saccharalis  on, 

103. 
Triticum,  food-plant  of  Toxoptera  graminum,  245. 
Turnip,  damage  to,  in  EastBritain,  81. 

■NTysius  angustatus  on,  141. 


Umbellularia  californica,  ladybirds  on,  134. 
Cinoxylon  declive  on,  260. 


V. 


Vicia  sativa,  Cecidomyiid  on,  39. 
Vine,  see  Grape. 
Violets,  Oniscus  Injuring,  401. 
Vitis  vinifera.  Phylloxera  on,  212. 


Walnut,  food-plant  of  Zeuzera  pyrina,  77. 
injured  by  Datana  angusii,  133. 


"Wheat,  Diabrotica  12-punctata  on,  107. 

early  accounts  of  insects  on,  263. 

insects  affecting,  357. 

saw-flies  of,  168-179. 

Toxoptera  graminum  on,  245. 
"Willow,  Capsidae  on.  161. 

Coleoptera  on,  66. 

damaged  by  Cimbex  americana,  132. 

Doleruson,169,  172. 

parasites  possibly  bred  from  leaf-miner  on,  253. 

Phlceodes  diabolicus  on,  26^. 

plant-louse  on,  213. 

Sciapteron  tricincta  on,  66. 


Xanthium   strumarium,   Kliodobsenus   13-puncta- 
tus  on,  159. 


Yucca  aloifolia,  fruit  edible,  3,59. 

angustifolia,   poUinized    by   Pronuba    yucca- 

sella,  369. 
baccata,  edible,  359. 
Pronuba  on,  371. 
brevifoUa,  arboreal  form,  360. 

poUiniized  by  Pronuba  synthetica,  370. 
fllamentosa,  Pronuba  yucca.sella  on,  369. 

structure  of,  359. 
fllifera,  arboreal,  360. 
Pronuba  on,  371. 
nectar  apparatus  of,  366. 
Prodoxus  larvae  in  all  species,  372. 
regal  tree  =  Y.  filifera. 
special  Pronubas  on,  371. 
treculiana,  special  Pronuba  on,  371. 
whipplei,   pollinized    by  Pronuba    maculata, 
367,  370. 
Yuccas,  fertilization  of.  74,  .S59. 


Z. 


Zea,  food-plant  of  Toxoptera  graminum,  245. 
mays,  food-plant  of  Diatraea  saccharalis,  103.. 
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Nos.  1  and  2,  issued  October  28,  1891. 
Nos.  3  and  4,  issued  December  2, 1891. 
Nos.  5  and  6,  issued  January  1.5,  1892. 
Nos.  7  and  8,  issued  April  11,  1892. 
Nos.  9  and  10,  issued  June  27,  1892. 
Nos.  11  and  12,  issued  August,  1892. 


^^mSc";.- 


